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Abstract

Artificial Intelligence (AI) technologies are rapidly advancing and causing deep-seated transformations in all
aspects of life. In particular, the widespread adoption of generative Al systems like ChatGPT is taking this
transformation to even more dramatic dimensions. In this context, the most comprehensive impact is observed in
educational systems. Educational systems, on one hand, are faced with the urgent need to rapidly restructure education
in response to skill changes in professions caused by the proliferation of such systems in the labor market. On the
other hand, challenging questions arise about whether and to what extent these systems should be integrated into
education, how they should be integrated if at all, and how ethical issues arising from Al systems can be addressed.
This study evaluates the potential benefits and possible risks of using Al systems in educational systems from the
perspectives of students, teachers, and education administrators. The systematic review considered the relevant
studies on the potential benefits and risks of Al in diverse academic databases. Therefore, the study discusses the
potential uses of Al systems in education, as well as the risks they may pose. Policy recommendations are developed
to maximize the benefits of Al systems while mitigating the ethical and other issues they may cause. Additionally,
the study emphasizes the importance of increasing Al literacy for all education stakeholders. It suggests that raising
awareness of both the benefits and ethical issues caused by Al systems can contribute to enhancing the benefits of
these systems in education while minimizing their potential harms.

Keywords: artificial intelligence, ChatGPT, ethics, education, Al literacy, education policy.

Egitimde Yapay Zeki Uygulamalarinin Potansiyel Yararlar: ve Riskleri

Yapay zekd (YZ) teknolojileri hizla gelismekte ve yasamin tiim alanlarinda kokli doniisiimlere yol
agmaktadir. Ozellikle, ChatGPT gibi iiretken YZ sistemlerinin yayginlagmast bu déniisiimii gok daha dramatik
boyutlara tasimaktadir. Bu baglamda, en kapsamli etki egitim sistemlerinde gergeklesmektedir. Egitim sistemleri bir
taraftan, bu tip sistemlerin isgiicli piyasasinda yayginlagmasi ile mesleklerde yasanan beceri degisikliklerine hizla
cevap lreterek egitimi yeniden yapilandirma zorunluluguyla kars: karstyadir. Diger taraftan, bu sistemlerin egitime
dahil edilip edilmeyecegi, edilecekse nasil ve ne derece dahil edilecegi, YZ sistemlerinin yol agacagi etik sorunlara
nasil cevap liretilebilecegi gibi zorlayici sorularla yiizlesmektedir. Bu ¢aligmada bu kapsamda YZ sistemlerin egitim
sistemlerinde kullanilmasinin potansiyel faydalari ve olasi riskleri 6grenci, dgretmen ve egitim yoneticileri agisindan
degerlendirilmektedir. Caligma sistematik derleme deseninde tasarlanmistir ve YZ nin potansiyel yararlari ve riskleri
konusunda kapsamli degerlendirme sunabilmek i¢in farkli akademik veri tabanlarinda yer alan ¢aligmalar dikkate
alinmistir. Bu nedenle bu ¢aligmada, YZ sistemlerinin egitimde nasil kullanilabilecegi ve yol agabilecegi riskler ele
alinmaktadir. YZ sistemlerinin saglayacag fayday: maksimum yaparken yol acacag etik ve diger sorunlarin etkilerini
hafifletmeye yonelik politika onerileri gelistirilmektedir. Ayrica, tim egitim paydaslart agisindan YZ
okuryazarliginin artirilmasi, YZ sistemlerinin saglayacag: faydalar: kadar yol agacag: etik ve diger sorunlarin da
farkindaligia yol acacagi ve bdylece bu sistemlerin egitimde faydalarini artirirken zararlarmim hafifletilmesinin
miimkiin olabilecegi vurgulanmaktadir.

Anahtar kelimeler: yapay zeka, ChatGPT, etik, egitim, yapay zeka okuryazarligi, egitim politikasi.
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INTRODUCTION

Artificial Intelligence (AI) technologies are widely used in various aspects of life. Particularly, the
introduction of generative Al systems like ChatGPT has led to deep-seated changes in systems across all fields,
causing significant transformations in labor markets and, consequently, in areas ranging from education to
healthcare, economics to security (Acemoglu & Restrepo, 2018; Frank et al., 2019; Perc, Ozer, & Hojnik, 2019).
Al and data-driven smart systems, continually expanding as they complement each other, have resulted in people
now living within an Al ecosystem composed of such socio-technical systems. The Al ecosystem has leveraged
human-machine interaction to another level (Crawford & Calo, 2016; Harari, 2017; Siileyman, 2023). In fact, at
this point, there is a discussion of a 'machine culture' generated or mediated by machines within Al ecosystems
(Brinkmann et al., 2023).

At this point, discussions on the profound changes by Al systems in life, as well as the problems they have
caused or may cause in the near future, are intensively debated (Siileyman, 2023). Data protection and privacy are
at the forefront of these discussions, as the development of these systems by a limited number of institutions
increases the control risks within the Al ecosystem (Boyd & Crawford, 2012). On the other hand, issues in the
training data used during the learning process of Al systems reproduce existing biases in society and pose a risk
of perpetuating inequalities (Aquino, 2023; Ulnicane & Aden, 2023). There is also a vigorous debate about the
necessity for Al systems to consider ethical and moral values; otherwise, it may lead to other societal conflicts
such as the perpetuation of biases (Rahwan, 2018; Stahl, 2023).

In short, it is emphasized that dramatic harms can occur in societies in all areas where Al systems are used,
such as education, health, security, etc., when these systems do not take into account ethical and societal values.
It is highlighted that from the design phase to the implementation phase, Al systems must consider ethical and
moral values to align their behaviors with societal values (Rahwan, 2018; O'Neil, 2016; Piano, 2020; Stahl, 2023;
Suleyman, 2023).

Education systems are directly and profoundly affected by this transformation. The first dimension of this
impact is closely related to how education systems can rapidly respond to the radical and continuous changes in
the skill sets demanded by the labor market (Acemoglu & Restrepo, 2018; Frank et al., 2019). At this point,
significant transformations are taking place in labor, with some professions disappearing, the required skill sets
for continuing professions being updated, and even new occupations emerging in the labor market (Arntz et al.,
2016; Aghion & Howitt, 1990; 1994; Bartelsman et al., 2004; Frank et al., 2019; Pajarinen et al., 2015).

Education systems, on one hand, are responding to the rapid and profound changes in the dynamics of the
labor market, while on the other hand, they are facing a much different challenge of how these systems can be
used in education, dealing with the ethical and other complications that their use may bring. Al systems, especially
generative Al systems like ChatGPT, have the potential to significantly transform educational environments. This
potential encompasses almost all areas, from changes in learning environments to the use of supplementary
resources, from the student's learning processes to school management policies, and from measurement and
evaluation approaches to the teacher's role in the classroom (Chen et al., 2022; Chiu, 2023; Grassini, 2023; Lo,
2023; Rudolph et al., 2023).

Therefore, in this study, we address the potential uses of Al systems in education and the risks they may
pose. Additionally, we are developing policy recommendations aimed at maximizing the benefits of Al systems
while mitigating the effects of ethical and other issues they may cause.

The advantages and risks of Al applications, which have a profound impact on education, will also provide
important insights into these two dimensions. Furthermore, Farrokhnia et al. (2023) conducted a SWOT analysis
of the effects of ChatGPT that provides important insights. According to the study findings, ChatGPT has strengths
and benefits in that the answers it generates are extremely relevant to the information requested, that it is open to
continuous development based on new information, that it differentiates the answers by taking previous answers
into account when creating the answers, and that it can create answers associated with the inputs by taking into
account complex inputs. A number of risks and threats are presented by GhatGPT in the same study, including
that students are not able to gain a deep understanding due to the limited information provided by GhatGPT, that
it reduces academic integrity, it reproduces content that may violate equal opportunity in education through the
training data, as well as that it does not appear to be identical to any other information. It has been demonstrated
that his constant quoting from sources has led to plagiarism accusations (Cotton, Cotton & Shipway, 2023), and
that superficializing information limits the development of high-level cognitive skills. According to the same
study, ChatGPT offers an array of educational opportunities, including the development of personalized
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educational materials, the acceleration of information access, the provision of materials that can support complex
learning, as well as reducing teacher workloads.

From a teacher's perspective, Humble and Mozelius (2019) conducted a SWOT analysis of artificial
intelligence-based applications. According to this study, Al-supported applications are especially useful for
meeting personal learning needs, are capable of transferring school education into the digital realm, and can serve
as the basis for digital systems that provide students with rapid and personal feedback. As a result of this study,
the weakness of the applications was demonstrated in the following way: the Al-based software that is used in
education quickly compiles existing text and data and outputs it to the students with little innovation, and it is
difficult to determine which biases and errors have contributed to the results obtained. According to this study, if
teachers are not sufficiently knowledgeable about the structure and benefits of Al applications, they may direct
their students too much toward these applications if they are not sufficiently informed. They are open to continuous
development, so they may replace teachers who provide educational support, as well as reducing students' capacity
to learn independently and conduct research. There has been some concern expressed regarding the possibility of
reducing high-level and in-depth thinking skills.

A SWOT analysis of Al applications in higher education was conducted by Denecke, Glauser, and
Reichenpfader (2023) from the perspectives of academics and students. The study found that the main advantages
of Al applications are the ability to provide personalized learning opportunities, the ability to easily perform
repetitive tasks, and the ability to provide students with interesting learning materials. In contrast, it has been
argued that these applications may provide significant errors in terms of their results and feedback, as well as
expanding the bias associated with the texts on which they are based. It has been noted, however, that the greatest
threat to these applications is the need for teachers and academics to receive training in order to be able to use
these applications effectively, that ethical principles must be included in this training, and that there may be
violations of privacy rights and personal rights in the data sets that the applications use.

METHOD

This study is designed within the qualitative research perspective with a systematic review of the papers
and reports on potential benefits and risks of Al in education. Systematic reviews allows authors to evaluate the
previous data and research and contribute to the literature with recent developments for a more comprehensive
perspective on any subject (Newman & Gough, 2020). Within this scope, the secondary data, findings and reviews
on the Al and education are included as an extension to SWOT analyses of Al-based applications such as ChatGPT
in an educational context. Major studies considering the relationship between Al with education in a critical
context are considered. The study used document analysis to cover the topic, allowing researcher(s) to evaluate
the elaborative scientific studies and current materials on related subject(s) (Morgan, 2021). In this manner, the
potential benefits and risks of Al systems on students, teachers, and education administrators are identified.
Subsequently, steps to increase these benefits and mitigate risks for students, teachers, and education
administrators are outlined, along with the development of macro-level education policies.

SYSTEMATIC REVIEW

Potential Benefits

Al systems provide numerous alternatives to assist and support the responsibilities of students, teachers,
and education administrators. One of the most significant potentials of Al systems is their ability to support
learning in a personalized and adaptive manner (Zawacki-Richter et al., 2019). The active use of supportive
mechanisms in education is possible at all stages within this context. Such systems can monitor the real-time
learning process and emotional state of each student, supporting personalized adaptive learning (PAL) (Peng et
al., 2019). Generative Al systems like ChatGPT have the potential to advance and enhance the PAL approach to
a greater extent (Rudolph et al., 2023).

Teachers now have increased options for enhancing their educational environments with supplementary
materials, starting from preparing lesson plans (Atlas, 2023). With this new situation, there is a radical change in
teachers' workloads. While conventional workloads decrease, teachers are required to focus more on the personal
development of individual students in the classroom. Moreover, they have the potential to create a much more
innovative and interactive learning environment, moving away from conventional settings (Rudolph et al., 2023).

Teachers can actively use Al systems in preparing teaching materials, creating exams, conducting
assessments, providing feedback to students, and developing interactive and innovative learning scenarios
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(Grassini, 2023; Khan et al., 2023; Wang et al., 2023). Particularly, the assumption that each student is unique
increases the possibility of individualized education in the classroom. Using intelligent tutoring systems (ITS),
teachers can offer personalized education (Rudolph et al., 2023; Zawacki-Richter et al., 2019). Thus, the individual
development of each student can be closely monitored, and resources tailored to their development can be
provided. These resources are not limited to school settings; their accessibility outside of school environments can
enhance the support of education in non-school settings (Grassini, 2023; Rudolph et al., 2023). On the other hand,
there is an increasing opportunity for teachers to actively use Al systems in tasks ranging from assigning
homework to generating questions. This allows teachers to spend the time they would allocate to preparing such
materials on reviewing and improving the generated materials instead (Grassini, 2023; Sok & Heng, 2023).

The widespread use of Al systems is observed to transform classroom teaching activities, leading to much
more interactive educational experiences (Sok & Heng, 2023). In fact, thanks to these systems, the flipped
classroom approach, where education continues not only in the classroom but also remotely, is becoming more
common (Rudolph et al., 2023). As a result, classroom time can be used much more efficiently (Lo, 2023).
Specifically, the use of ChatGPT enables the generation and utilization of interactive scenarios that support
students' collaborative problem-solving abilities (Rudolph et al., 2023). These systems, especially with ChatGPT
usage, enhance students' potential for collaboration with peers, allowing for group discussions in projects and
increasing opportunities for real-time feedback (Gilson et al., 2023; Kasneci et al., 2023; Lo, 2023). Al applications
also facilitate the interaction between humans and machines, as well as between humans within a digital context
(Seo et al., 2021). The Al enables more repetitive tasks to be completed easily, as well as providing more
opportunities for creative and complex tasks (UNESCO, 2019). Furthermore, Al may also learn the level of
students in a group and present diverse and individual options tailored to the needs of each individual and group
(Bhutoria, 2022; Kamalov et al., 2023). In this context, radical changes are also occurring in the assessment and
evaluation of students, despite the many shortcomings of Al systems in this area. Al systems offer different options
for assessing and evaluating students' assignments and exams (Babitha & Sushma, 2022; Conijn et al., 2023).
Additionally, teachers can use these systems to create open-ended questions and provide rapid feedback.
Automated or semi-automated assessment systems can be established to provide feedback to enhance students'
learning outcomes (Kasneci et al., 2023; Sok & Heng, 2023).

In schools, various systems commonly used for assessing essay writing, such as Automated Essay Scoring
(AES), Automated Writing Evaluation (AWE), and Automated Written Corrective Feedback (AWCF), can now
be integrated into a single system (Koltovskaia, 2020; Rodolph et al., 2023). Consequently, feedback mechanisms
are strengthened, particularly to help students improve their writing skills after assessment (Garcia-Gorrostieta et
al., 2018; Nazari et al., 2021; Rudolph et al., 2023; Zawacki-Richter et al., 2019).

One of the most significant potential applications of Al systems is the easy identification of a student's
development and challenges (Grassini, 2023; Kasneci et al., 2023). This makes it easier for the teacher to contribute
to overcoming these challenges for the student. In this stage, teachers can use these systems to create personalized
support materials for the student, allowing for the active utilization of individualized support mechanisms for each
student (Trojer et al., 2022).

Similarly, students are actively using Al systems in their educational journeys. The amount of assistance
students receive from Al systems in preparing assignments and presentations is increasing day by day, and the use
of these systems for such purposes is becoming more widespread. Especially with the language translation support
of these systems, students not only access educational materials in their own country but also have the opportunity
to access and translate materials from other countries in this context (Grassini, 2023). In other words, not only can
resource limitations be overcome, but also the access to compensatory and development-supporting resources for
the student's own shortcomings is increased. In fact, this opportunity is not limited to the population of school-age
individuals; it can also address the lifelong education and development needs of adults. A similar potential exists
for teachers in their professional development. These systems have the potential to continuously support the
professional development of teachers (Chiu, 2023).

The increasing capabilities of Generative Al systems, particularly in Large Language Models (LLM), are
influencing foreign language education (Grassini, 2023; Kasneci et al., 2023; Wang et al., 2023). As a result, both
platforms supporting students in learning new languages and opportunities for teachers to enrich teaching materials
for this purpose are on the rise. Specifically, while options like Grammarly and Wordtune are widely used for
correcting English texts, ChatGPT enhances these options (Fitria, 2021; Koltovskaia, 2020; Rodolph et al., 2023).
Similarly, the potential for Al systems to provide new perspectives in artistic fields such as poetry, music, and
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painting is increasing, enriching education in these areas (Elgammal et al., 2017; Gangadharbatla, 2022; K&bis &
Mossink, 2021; Rubinstein, 2020).

Al systems also have the potential to be used in educational management. With these systems, updating
education policies both at the school level and systematically based on real data has become much easier (Chiu,
2023). These systems can assist students in selecting courses/activities based on their preferences, determine the
likelihood of attending these courses/activities, and aid school administrations in decision-making and
recommendations (Tsai et al., 2020; Villegas-Ch et al., 2020; Chiu, 2023).

A number of stakeholders within the field of education have stated that Al applications can be beneficial
to the education process in a variety of ways. First and foremost, it has been repeatedly stressed that these
applications have the potential to meet individual learning needs, as well as to develop support materials and
respond to learning needs outside of the classroom (Bhutoria, 2022; Chen, Chen & Lin, 2020). Al applications
have the greatest potential in this regard since they are capable of providing 'personal feedback,' which is one of
the most important needs in schools. The use of artificial intelligence applications has opened up a new era,
particularly in the field of assessment (Farazouli et al., 2023; Kamalov, Santandreu & Gurrib, 2023). By
determining individual learning needs, assessment opportunities have been developed that better address these
needs. Thus, systems are now available that are capable of automatically scoring written answers of students and
producing results comparable to those of human raters (Mizumoto & Eguchi, 2023; Ramesh & Sanampudi, 2021).
With the use of artificial intelligence, it is possible to create platforms which facilitate the work of education
stakeholders in evaluating applications and cater to their personal requirements. The use of these technologies has
also found great application in foreign language teaching, as recently demonstrated by LLM's support.

Potential Risks

In the previous section, while addressing the potential offered or soon to be offered by Al systems in
improving the quality of education, in this section, the risks associated with this use are discussed. Privacy and
data protection come at the forefront of these risks. It is critically important to safeguard the data generated for
both students and teachers during the active use of Al systems in education. The compromise and misuse of this
data for non-educational purposes pose greater risks (Kasneci et al., 2023; Tili et al., 2023). Especially, being
captured and utilized by commercial recommendation algorithms carries the risk of restricting individuals' lifelong
freedom.

One of the foremost risks is the inequalities in accessing Al systems. Disparities in digital literacy both
between countries and within each country, and furthermore, inequalities in access to digital technologies, will
result in only a segment of society benefiting from the advantages these systems offer (Cotton et al., 2023; Grassini,
2023). This risk is not limited to students but also applies to teachers (Rudolph et al., 2023). In particular,
inadequate digital literacy among teachers or their lack of awareness or reluctance to use such technological
capabilities will disadvantage educational environments compared to teachers who make use of these opportunities
(Dignum, 2021). Thus, while the advantaged continuously increase their advantages with the contribution of these
systems, disadvantages accumulate, leading to additional disadvantages and perpetuating inequalities. Considering
that the most significant issue in educational systems is the increasing inequalities with the Matthew effect
(Stanovich, 1986; Ozer, 2023a; Ozer, 2023b; Suna et al., 2020; 2021; Suna & Ozer, 2022), the risk of these
inequalities becoming insurmountable with generative Al systems is now a challenging problem (Chiu, 2023;
Dignum, 2021).

Beyond general digital literacy inequalities, there are serious disparities related to Al literacy. While
students rapidly address this deficiency due to the advantages it provides them, most teachers perceive this literacy
as associated with technology teachers, and even in this context, school administrators are seen as the most
disadvantaged group (Chiu, 2023). In such a situation, it will not be possible to consistently manage the
transformations caused by Al systems in schools.

Al systems deeply impact the learning and education processes for both students and teachers. As
mentioned above, these systems can provide very positive support mechanisms. The challenge lies in how and to
what extent these systems are used. Transferring all the load on these systems, instead of being supportive aids is
considered to have negative effects on students' development, skill acquisition, critical thinking, problem-solving
skills, and research and thinking skills (Kasneci et al., 2023; Mhlanga, 2023; Shiri, 2023, Sok & Heng, 2023). On
the other hand, it is warned that exams entirely prepared by these systems may not fully meet the learning
objectives, potentially leading to deficiencies in learning outcomes (Al-Worafi et al., 2023).
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For students, the riskiest situation is the potential consequences of not using these systems consciously and
ethically in the education process. Having students complete all their assignments using these systems not only
raises ethical issues but can also mask a lack of learning (Halaweh, 2023; Skavronskaya et al., 2023). Thus,
students might jeopardize their learning and accelerate their corruption by developing behaviors that undermine
respect for labor, such as plagiarism. Therefore, the number of platforms aimed at detecting such ethical issues
has been continuously increasing in recent times (Naik et al., 2015). Despite often being insufficient due to the
continuous development of Al systems, significant investments are being made in this field to strengthen the value
of original work in the education sector (Basic et al., 2023; Grassini, 2023; Katz et al., 2023).

Another risk related to this is the inadequacy of the existing measurement and evaluation approaches used
in education (Chiu, 2023). New approaches are needed to assess and evaluate efforts accurately and determine the
contribution of these systems to student performance (Farrokhnia et al., 2023; Lo, 2023; Rudolph et al., 2023; Tili
et al., 2023). Otherwise, there is a risk of rewarding students who use these systems unethically. Students who
actively use Al systems for assignments or projects may receive higher grades than their peers who do not use
these systems (Sok & Heng, 2023). Especially considering the inadequacies of existing programs used to identify
students who complete their entire assignments with the help of these systems or to determine the similarity rates
of generated texts, the situation becomes even more dramatic (Lo, 2023). Moreover, due to the risk of grading of
unsuccessful students as successful with the support of these systems, their failures can be masked, depriving them
of the opportunity to benefit from timely supportive feedback mechanisms to compensate for their deficiencies
(Grassini, 2023; Lo, 2023).

Another risk, especially with the widespread adoption of generative Al systems like ChatGPT, is that the
information generated for each lesson in education becomes more comprehensive and interdisciplinary (Miao &
Ahn, 2023). In this new situation, it is no longer sufficient for teachers to be equipped only in their own fields;
they are expected to be knowledgeable in the intersection areas of their fields with other disciplines and provide
teaching with a much more interdisciplinary approach in the classroom (Chiu, 2023; Dignum, 2021). Otherwise,
the teacher may be inadequate in dealing with this information in the classroom.

In this context, another risk is the proliferation of biases in the outputs generated by Al systems. As known,
these systems learn from data influenced by societal relationships, and biases based on factors such as religion,
gender, race, and culture in the data they use for learning can directly infect the system, thus embedded in their
results. Therefore, it is not possible for every generated piece of information to be up-to-date, accurate, and reliable
(Lo, 2023). For instance, an Al system trained on a dataset consisting of articles and works from a specific
population can exhibit bias in evaluating the works produced by students outside of that population (Grassini,
2023; Mbakwe et al., 2023). On the other hand, numerous inaccuracies have been identified in bibliographic
information produced by such systems (Lo, 2023; King, 2023; Mogali, 2023). If not corrected, there is a risk that
these biases can be further exacerbated and institutionalized through the education system.

The active use of Al systems in education and the transfer of the workload to students through these
systems, combined with teachers actively utilizing these systems, pose a risk of leading to new employment
approaches by inaccurately assessing teacher efforts and reducing the need for teachers (De Cremer et al., 2021;
Grassini, 2023; Howard, 2019). However, in the new situation, teachers are actually experiencing a shift not only
in conventional workloads but also towards increased workloads as they adapt their focus to the new environment.
This shift involves preparing innovative lesson plans and materials, with a particular emphasis on personalized
education (Sok & Heng, 2023). In other words, teachers now have to spend a significant portion of their time
enriching educational environments with new systems and focusing on reviewing students' work and providing
feedback (Rudolph et al., 2023).

The strongest consensus in the literature regarding the risks associated with Al applications relates to
concerns regarding data privacy violations (Huang, 2023; Marshall et al., 2022). Despite the fact that Al
applications, specifically ChatGPT, were not developed to use verbatim texts, the fact that the algorithms produce
results using these texts has led to many debates about the nature of the data used. This has led to ChatGPT being
accused of 'democratizing plagiarism' by Welle (2023), and it was highlighted that the data underlying the
algorithms are essentially intellectual property. It is also important to note that academic integrity is another risk
that is frequently mentioned in this respect. Furthermore, if students use these technologies to answer exam
questions, they may also become dependent on the competence of Al applications without clearly demonstrating
their capabilities. Thus, commonly used applications, such as ChatGPT, have become capable of passing some
exams successfully (Mehrabanian & Zariat, 2023), raising questions about the validity of these digital evaluations.
The application standards are being updated to include stricter security measures for digital evaluations. Al
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applications also present the risk of furthering the existing digital inequalities in society and falling further behind,
especially in light of the fact that socioeconomically disadvantaged groups are not as likely to benefit from these
technologies as their peers (Bulathwela et al., 2024). A technology such as artificial intelligence may serve as a
tool to increase existing inequalities if disadvantaged groups are not supported and unable to make effective use
of these technologies. Lastly, Al-based technologies may be able to reduce the need for teachers, and it was
suggested that these technologies should not be considered an alternative to teachers.

DISCUSSION & CONCLUSION

Al systems deeply impact various aspects of life, bringing about radical transformations as their usage
becomes more widespread. One of the areas with significant potential is education. Education systems not only
face the challenge of rapidly responding to new skill demands in labor markets due to the proliferation of Al
systems and automation but also grapple with the issue of how to ethically and effectively integrate Al systems
into existing education systems. In this context, this study evaluates the potential benefits and risks of using Al
systems in education.

At this point, instead of banning these types of systems in education and learning environments to prevent
potential risks, the focus should be on how to integrate them into the system efficiently, promote equality, and,
most importantly, do so in an ethical manner. The rapid and widespread use of ChatGPT, especially among
students, shortly after its introduction, calls for urgent measures to enhance its effective use and alleviate potential
risks. Those who use these systems will not only have advantages during their educational journey but also, when
entering the workforce, will be much more advantageous compared to those who do not use these systems.

One of the most crucial stages in the integration of Al systems into the education system is the recognition
of the assistive systems used by both students and teachers, as well as institutions. Therefore, educational systems
must first reach a consensus with all stakeholders on how these systems can be beneficially used in education and
what steps should be taken to prevent potential risks. Otherwise, efficient use of such systems and prevention of
unethical usage will not be possible.

In the active use of Al systems in education, as well as in other fields, the 'responsible Al' approach, which
considers ethical and moral values from the design stage to implementation, data protection, and privacy, should
be adopted (Dignum, 2021). In this context, Stahl (2023) suggests re-evaluating the Al ecosystem, which consists
of socio-technical systems and includes education, in the context of 'responsible AL.' He proposes placing all steps,
from the transparency and accountability of the ecosystem to its alignment with ethical and moral values, under a
framework of 'meta-responsibility in the ecosystem.' Therefore, just like in every application within the Al
ecosystem, each Al system's processes, from design to implementation, data protection to privacy, should be
conducted in a socially value-sensitive manner when used in education (Crawford & Calo, 2016).

In this context, perhaps the most crucial step to be taken is to increase the digital literacy and Al literacy of
students, teachers, and education administrators. The importance of digital literacy, especially after the Covid-19
pandemic, and how it can deepen existing inequalities in education have been observed (Ozer et al., 2020; Ozer &
Suna, 2020; Ozer et al., 2022). Therefore, initiatives to enhance the digital literacy of students and teachers have
the potential to reduce inequalities. Additionally, strengthening the IT infrastructure of schools will further
enhance this potential. However, Al literacy in education is relatively new. Thus, there is a risk that inequalities
in Al literacy may deepen educational inequalities with the use of Al systems in education. Therefore,
comprehensive steps to increase Al literacy should be taken by all stakeholders in education. This way, awareness
of how Al systems can be beneficial in education, the problems they can cause, and the ethical framework of their
use will increase among all stakeholders in education (Chiu, 2023; Zawacki-Richter et al., 2019).

Certainly, the first step in this regard is to update teacher training programs in higher education. This way,
it will be possible to train the next generation of educators who are familiar with such technologies, aware of their
risks, and equipped with the skills to use them (Grassini, 2023). Teachers starting their careers with the knowledge
and skills acquired through this education will contribute to the healthier implementation of these processes.
Additionally, existing teachers in the education system need to undergo comprehensive in-service training in this
context (Chiu, 2023; Yau et al., 2022). Similarly, school administrators should receive ongoing training on the
potentials and risks of these systems. Thus, teachers and education administrators will not only be aware of the
benefits these systems can bring to education and learn how to use them in their work but also act more consciously
in the face of potential risks. On the other hand, the use of generative Al systems, especially those like ChatGPT,
makes it essential to adopt a more inclusive and interdisciplinary perspective for every subject. Therefore, it is
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crucial for teachers to gain an interdisciplinary perspective related to their fields and continuously update relevant
skills to ensure synchronization (Chiu, 2023).

Al systems have long been known to have a bias issue and can reproduce biases based on societal factors
such as religion, culture, gender, race, etc., through training data. Therefore, careful attention is needed to address
these biases when using such systems in education. Otherwise, the risk of these biases becoming widespread and
persistent through the use of such approaches in education increases. Additionally, considering that the responses
generated by these systems are not always accurate and reliable, it is essential to support students with new skills,
such as media literacy, that encourage them to verify the accuracy of this information (Chiu, 2023).

One of the profound changes that should be implemented in education systems is the transformation of
existing assessment and evaluation approaches to be more robust and accurate after the use of Al systems.
However, this transformation should go beyond being a one-time change; it should be continuous. Given the
continuous and dramatically evolving nature of Al systems, each new approach will need constant updates.
Particularly, taking serious steps to measure the extent to which students contribute to the preparation of their
assignments will also reduce unethical behavior among students. Similarly, accurate measurement and evaluation
of performances are crucial. One of the significant challenges in this context is the potential masking of failures
for students who are actually unsuccessful due to these systems. This problem could delay interventions that could
compensate for failures, leading to the perpetuation of failures and potentially increasing unexpected absenteeism
and dropout rates.

Finally, the increasing use of Al systems in the education system requires rapid changes in the role of
teachers in education. The role of teachers is gradually evolving towards process management. In fact, the
workload and responsibilities of teachers have significantly increased. The transition from conventional teaching
to new approaches is particularly challenging for teachers. Teachers are expected to learn and actively use new
systems in the context of all their benefits and limitations. While teachers are expected to incorporate these systems
into the learning environment interactively and innovatively, they also need to actively and adaptively support the
development of each student. In particular, they should be able to actively monitor and track to what extent each
student completes assignments and projects with the help of these systems. Therefore, the responsibilities of
teachers have significantly increased at this point. Hence, ensuring that this evolution is carried out correctly and
swiftly can prevent misconceptions about the inadequacy of the teacher's role, ultimately avoiding cutbacks in
employment due to questioning the need for teachers.
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Abstract

The primary purpose of this study is to investigate the effect of modeling techniques and computer-aided
guidance material on seventh-grade students' academic achievements, creative thinking, and logical thinking skills in
Astronomy concepts in the "Solar System and Beyond" unit. This study was carried out with 66 seventh grade
secondary school students. This study was carried out with a quasi-structured research design, one of the experimental
research methods. This study was carried out in the fall semester of the 2018-2019 academic year. The study used
academic success tests, scientific creativity scales, and logical thinking group tests as data collection tools. The
experimental group students used the models based on the computer-aided material and modeling techniques
developed by the researcher. The control group, on the other hand, only utilized instruction based on the current
curriculum. The difference between the two groups is the activities carried out in computer-aided teaching and
modeling-supported instruction. The study results reveal that the Academic Achievement, Scientific Creativity, and
Logical Thinking Skills of the experimental group students who applied modeling and computer-assisted instruction
were significantly higher than those in the control. As a result of the findings obtained in the study, it is recommended
to include different science topics and grade levels in future studies.

Keywords: Astronomy, computer - aided teaching, modeling.

Astronomi Konusunda Modelleme ve Bilgisayar Destekli Ogretimin 7.
Simif Ogrencilerinin Bazi Ogrenme Uriinlerine Etkisi
Oz

Bu ¢alismanin temel amac1 yedinci simf Fen Bilimleri 83retim programinda yer alan “Giines Sistemi ve Otesi”
iinitesindeki Astronomi kavramlarinda modelleme teknigi ve bilgisayar destekli rehber materyali kullanilmasinin
ogrencilerin akademik basarilarina, yaratict diisiinmelerine ve mantiksal diisiinme becerilerine etkisini aragtirmaktir.
Deneysel arastirma ydntemlerinden yari-yapilandirilmis arastirma deseniyle yiiriitiilen bu ¢alisma, Ordu ili Altinordu
ilgesinde yer alan bir devlet okulunda &grenim géren biri deney biri kontrol olmak iizere toplam 66 yedinci siif
ortaokul ogrencisi ile gergeklestirilmistir. Calismada veri toplama araci olarak akademik basari testi, Bilimsel
yaraticilik dlcegi ve mantiksal diistinme grup testi kullanilmistir. 2018 — 2019 egitim-6gretim y1li giiz yartyilinda
yiiriitiilen bu ¢aligmada, deney grubunda mevcut 6gretim programina dayali dgretim ile birlikte arastirmaci tarafindan
iinite kavramlarina yonelik gelistirilen bilgisayar destekli materyal ve modelleme teknigi ile gelistirilen modeller
dersler esnasinda kullanilirken, Kontrol grubunda ise sadece mevcut Ogretim programina dayali &gretim
kullamilmistir. Calismanmn sonucunda, Modelleme ve Bilgisayar Destekli Ogretim uygulanan deney grubu
ogrencilerinin, Akademik Basarilari, Bilimsel Yaraticiliklar1 ve Mantiksal Diisiinme Becerileri, kontrol grubunda yer
alan 6grencilere gore anlaml derecede yiiksek oldugu tespit edilmistir. Calisma da elde edilen bulgular neticesinde,
daha sonra yapilmasi planlanan ¢alismalar da farkli fen konularinda ve sinif seviyelerine yer verilmesi dnerilmektedir.

Anahtar kelimeler: Astronomi, bilgisayar destekli 6gretim, modelleme.
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INTRODUCTION

Education considers the needs and demands of the period it occurs in. Especially since the beginning of this
century, there has been a rapid flow of information. For this reason, education should be realized and planned by
considering this rapid flow of information (Karakiitiik, 2012). In our age, it is not enough for individuals to be
surrounded by an education system where they can only access scientific information. It is important to use
information, transform it into different forms, and improve cognition. Acquisition of various skills is essential in
creating cognitively developed individuals. Especially the fact that subjects and concepts contain more complex
and in-depth information makes it necessary for individuals to acquire various skills (Altungekic et al., 2005;
Bakire1 & Kutlu, 2018).

In the process of acquiring skills, the way information is presented to individuals is very important. Our age
adopts an understanding that can transform into different forms and ways rather than an understanding in which
information is used in only one dimension (Kind & Osborne, 2017). As a result, individuals experience difficulty
in learning structurally complex and three-dimensional structures and concepts. High-level skills have great
importance in transforming information into different forms and structures, finding alternative ways, and at the
same time, discovering one's learning path (Cafias et al., 2017). Thanks to these skills, individuals can gain
different perspectives. Creative thinking skills offer appropriate, innovative, and different solutions to the
situations that individuals encounter in their mental processes (Yasar & Aral, 2010). They are skills that individuals
should have regardless of whether the environment is formal or informal. The fact that individuals who think about
concepts or topics in different ways do not experience difficulties in the learning process is directly related to their
creative thinking skills. Creative thinking skills produce new ways of thinking and different thoughts, which is
also significant for a science course directly associated with life. As a result, the originality of individuals' products
contributes to increasing success and motivation toward the lesson (Bakir & Oztekin, 2014; Ceran, 2010; Zubaidah
et al., 2017). For this reason, methods that improve students' motivations and attitudes in developing creative
thinking skills are critical. Like creative thinking, logical thinking skills also contribute to individuals' producing
different and original solutions (Aksu, 1988).

For this reason, it is essential for individuals to keep up with the times and to improve their metacognitive
development. Logical thinking skill enables individuals to think in detail about the situations they encounter during
their learning process and to discover their learning methods (Sert Cibik & Emrahoglu, 2008). In cases where
individuals have difficulties in the learning process, they should not be pessimistic; instead, they should seek
solutions within a cause-effect relationship (Karademir, 2013). This is why metacognitive mental practices need
to take place. They help individuals' cognitive development in establishing solid relationships between abstract
concepts (Kilig & Saglam, 2009). Logical thinking skills are directly related to many topics during a science lesson.
They contribute to structuring the teaching of abstract concepts such as science. Logical thinking skills offer
different solutions to individuals, especially in departments where individuals have difficulty learning science
(Aydin & Kaptan, 2014). Individuals with high logical thinking skills have high attitudes and success in science
lessons (Cobanoglu, 2017).

Appropriate methods are fundamental in developing two types of skills. In addition, continuity in planning
education programs is essential for developing skills (Yagmur, 2010). In addition to the expectations and needs of
students, contemporary methods should be used. With the help of various features of computer-aided education, it
aims to develop other skills in addition to creative and logical thinking skills. At the same time, it is thought to
develop students' creative and logical thinking processes besides teaching concepts. Computer-aided education
includes various software and hardware elements. It contributes to students' information acquisition in different
forms in our age, where information changes rapidly (Tekmen, 2006). Individuals face different problems in the
transformation of information into different forms and in the interpretation of information. Computer-aided
teaching is fundamental in teaching the skills required to solve these problems (Demirer, 2009). Enriching the
learning process with computer-aided teaching materials contributes to teaching concepts to individuals (Osu,
2017). Computer-assisted teaching materials develop students' creative thinking skills (Yesiltas & Tas, 2021).
Students who access different forms of information can reach different results about their learning methods.
Individuals need to explore their learning ways and methods in the teaching of subjects and concepts (Giirkan &
Dolapgioglu, 2020). Creative and logical thinking skills help students to explore their learning methods (Aksu,
1988). Individuals gain various skills not only through computer-aided teaching materials but also through
modeling.
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A model is defined as the representation of a concept, phenomenon, idea, or process. It can be seen as
representing a system or process planned to be designed. The model is directly associated with the process it
represents. Modeling is the process in which the model created is experienced (Ergin et al., 2012). Modeling does
not have to reflect all the features of the concept to be reflected. The modeled concept is presented in simpler
forms. This way, models ease students in teaching complex concepts (Arslan, 2013). During modeling, students
continue using old and new information together (Bati, 2014). The modeling process of the target concept is carried
out without breaking away from theories, laws, and actual knowledge (Suabada & Basi, 2012). The modeling
process is designed so that complex and difficult-to-understand structures and processes are better visualized in
students' minds and learning processes are developed in the desired direction (Lesh & Door, 2003). Modeling is
an effective method of transferring unobservable situations to students. The teaching of abstract concepts occurs
similarly (Thomson & Brother, 2008). When the renewed science teaching program is analyzed, it includes
concepts challenging to teach in addition to many abstract and three-dimensional groups. Especially the unit "Solar
System and Beyond" is one of these units. It can be seen that students have difficulty understanding the subject,
and misconceptions occur (Ozkan & Bal, 2017; Ryan & Williams, 2007). It is thought that classical lesson
materials are partially insufficient. For this reason, in addition to the renewed astronomy education, materials
suitable for our age and students' needs should be used in astronomy education (Plummer, 2008). The materials
that individuals use and teaching materials and tools help them find different solutions in the learning process of
other subjects and concepts. In such implications, teaching processes and materials based on instructional design
models should be used (Brown, 1992). Gagne (1985) gathered the principles of the instructional design model in
four items:

+ Different types of teaching to be carried out are vital for many learning areas.

* Learning processes on the learner are planned in ways that form learning styles.

* Learners' learning styles are different for each learning.

* Graded learning refers to mental skills, how they are realized, and the contents that make up the teaching.

Instructional design is the development of learning activities on a systematic basis to provide the learning
environments that learners need (Simsek, 2014). The differences in the student's learning styles and the
accompanying changes in the field of education bring the instructional design models to an essential point in
learning environments' preparation. Using instructional design models provides better-quality learning
environments (Siribaddana, 2010). Instructional design models include organizing teaching-learning activities and
preparing and planning all materials intended for use in this direction. This study's theoretical and theoretical
foundations are the ARCS instructional design method. The first and most important strategy of ARCS is the
attention strategy, in which students' curiosity about the lesson is aroused and continued throughout the lesson
(Kutu, 2011). At this point, in preparing computer-aided and modeling-supported materials, it is aimed to choose
materials that will increase the student's motivation towards the lesson, keep their interest alive, and have a high
sense of curiosity.

This study aimed to determine the effects of modeling and computer-aided teaching on seventh-grade
students' scientific creativity, logical thinking skills, and academic achievement. In addition, it aims to test the
relationship between Scientific Creativity scores, Logical Thinking scores, and Academic Achievement scores of
experimental and control group students supported by Computer and Modeling.

METHOD

This section contains general information about the research pattern, the research design, the working group
containing the descriptions of the sample included in the study, the way of collecting the data, the means of the
data collection, and the analysis of the data obtained.

Research Design

The studies carried out by the researchers are expected to provide in-depth and desirable information.
Therefore, research designs should be used on the nature of the studies. This study adopted a quasi-experimental
research design, examining changes in students' scientific creativity scores, logical thinking skills, and academic
achievement scores. The use of pre-test and post-test research designs in our country is suitable for research
because of the structure of schools (Cepni, 2014; Kaya, 2015). At the same time, since it is possible to present an
existing situation, survey and causal-comparative research are used as descriptive research methods (Cepni et al.,
2010).

247



Participants

The study sample comprises 66 students studying in a public school in Altinordu, Ordu, in the fall semester
of the 2018-2019 academic year. There were 33 (male = 11, female = 22) students in the experimental group and
33 (male = 13, female = 20) students in the control group. In the sample selection of the study, a simple random
sampling method was used. In this method, all units have an equal chance of being selected for the sample
(Biiytikoztiirk, et al., 2010). Experimental and control groups were randomly selected within the classes created
in the schools.

Data Collection
In this research, Scientific Creativity Scale (SCS), Logical Thinking Group Test (LTGT), and Academic
Achievement Test (AAT) were used.

Scientific Creativity Scale (SCS)

A scientific creativity scale was used to determine the students' scientific creativity scores at the beginning
and end of the research. The scale was developed by Hu and Adey (2002). There were differences in some of the
test items during the Turkish adaptation of the scale (Aktamig, 2007; Denis Celiker, 2012; Kadayifci, 2008). To
use the scale, permission was obtained from Hu and Adey (2002) and Denis Celiker (2012), who also adapted the
scale to Turkish. Denig Celiker (2012) calculated the scale's reliability to be 0.86. Hu and Adey (2002) wrote 48
questions, two for each dimension. By evaluating the opinions of 50 science educators, they reduced the number
of questions to nine. The pre-application of the nine-question test was carried out with 60 students and evaluated,
and the test took its final form with seven items. Each item in the test aims to measure more than one of the parts
in the model. In this study, the scale's reliability was found to be 0.82.

Logical Thinking Group Test (LTGT)

Students are expected to determine logical thinking skills before and after the research. Therefore, the
Logical Thinking Group Test was used. The scale was developed by Roadrangka, Yeany, and Padilla (1982).
Then, Sert Cibik (2006) used adopting. Necessary permissions were obtained from the author (Sert Cibik, 2006)
for the use of the scale. Reliability studies were conducted, and the scale's Cronbach Alpha internal consistency
coefficient was calculated as 0.88. The scale consists of 21 items in total. The first 18 questions part of the test
consists of multiple-choice questions. When students give correct answers to multiple-choice questions, they get
a "1" point; when they give wrong answers, they get a "0" point. The last three questions in the test consist of
open-ended questions. "1" point is given for correct answers, and "0" point is given for incorrect answers. The
researchers scored the results obtained. The answer key in the original form of the test was used to evaluate open-
ended questions. The test does not consist of a factored structure. In this study, A rubric was used in the scoring
process. The scale's Cronbach Alpha internal consistency coefficient was calculated as 0.80.

Academic Achievement Test (AAT)

An academic achievement test was used to measure students' academic achievement differences. An
academic achievement test developed by Kaya (2015) was used. As a result of different adaptations, validity and
reliability studies were performed for the test. The academic achievement test, adapted for a validity study, was
examined by two science teachers and two science educators, and the structure and scope validity were ensured.
Also, it was evaluated whether the achievement test was acceptable for the target students, according to the expert's
assessment. The reliability of the test was calculated using the KR-20 formula. The internal consistency coefficient
KR-20 was calculated as 0.81. In this study, the internal consistency coefficient KR-20 was calculated as 0.86.
Students get a minimum of 0 and 16 points from the solar system and beyond academic achievement tests.

Development of Modeling

The "Solar System and Beyond" unit comprises many subjects and concepts. It includes concepts that
require students to have a high level of scientific creativity, and scientific and logical thinking skills. When the
literature is reviewed, it can be seen that students have various misconceptions (Emrahoglu & Oztiirk, 2009; Senel
Coruhlu & Cepni, 2015). Below are some misconceptions in the literature on the subject.

* The stars move, so they stay behind the Earth during the day and are invisible.
* The stars reflect the light they receive from the Sun.

* The stars are smaller than the Sun.

* The size of the Moon changes according to its phases of the Moon.

« If the Moon's rotation period were different from the rotation period of the Earth, the illuminated surface
of the Moon would be less.
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¢ The Sun revolves around the Earth.

* As the Earth revolves around the Sun, the Sun appears in different places from the Earth (Goncii, 2013;
Senel Coruhlu & Cepni, 2015).

For this reason, it is aimed for the modeling planned to be developed to increase academic achievement
and develop students' comprehension levels, scientific creativity, and logical reasoning. "Solar System and
Beyond" unit student attainments were analyzed for the modeling the students were supposed to prepare. The
planned modeling was presented to experts in the field, science educators, and teachers. The feedback indicates
that the models suit students' levels and teaching concepts. As a result of the feedback received, the modeling
students were supposed to make was decided upon. The identified models are then performed in groups by the
students in the experimental group. All materials for models are provided to students. Students develop models in
groups in the light of specified guidelines. The visuals of the models and modeling process are below (see. Figure

).

Figure 1. Experimental group modeling process and model examples

Designing Computer-Aided Teaching Materials

For computer-aided teaching applications of the "Solar System and Beyond" unit, it is aimed to choose
between animations developed by Kaya (2015) and animations that are free to use. Animations considered for use
were determined by field experts, science educators, and teachers. Animations intended for use were decided from
the pilot application and student feedback. The experimental group participated in modeling and computer-aided
learning activities based on the unit's progression of goals. The experimental group performs activities aimed at
the solar system and beyond applications in the pre-developed computer class. The interfaces of the animations
used and the visuals of the classroom environment during computer-aided teaching are given below (see. Figure
2).

UZAY ARACLARE

Figure 2. Interfaces of computer-aided teaching applications and materials
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Research Process

The research process was carried out sequentially with the planned steps. First, the materials used in
modeling and computer-aided teaching were determined by considering student attainments. When the student
attainments of the "Solar System and Beyond" unit are examined, students need to visualize many concepts in
their minds. Therefore, it aims to develop students' scientific creativity and logical thinking skills to enable them
to visualize these concepts more comfortably. For this reason, materials that aim to develop scientific creativity
and logical thinking skills are used in modeling and computer-aided teaching. Before conducting the study, a pilot
application was made to test the experimental process in addition to material and data collection tools. After the
pilot application, the study was finalized based on the feedback from science educators, teachers, and students.
The feedback consists of comments about the duration of the activities planned to take place. The duration of the
lessons and the realization of the activities were reviewed. As a result, it was decided that the activities were carried
out not individually but in groups. As a result, it was decided that the activities were carried out not individually
but in groups. Especially plastic, cardboard, and similar materials were used.

In the experimental group, modeling, and computer-aided teaching were performed in addition to the
science teaching program. The control group's lessons are based on the national curriculum (MEB,2018). The
mutual features of the groups are stated as the information and practices in the coursebook and curriculum. Student
attainments of the "Solar system and beyond" unit are shown in Table 1.

Table 1. Student attainments of the "Solar system and beyond" unit

Number System Student attainments

F.7.1.1.1. Can explain space technologies.

F.7.1.1.2. Can express the causes of space pollution and estimate the possible results of this pollution.
F.7.1.1.3. Can explain the relationship between technology and space research.

F.7.1.14. Can explain the structure and functions of the telescope.

F.7.1.1.5. Can make inferences about the importance of telescope in the development of astronomy.
F.7.1.1.6. Can prepare and present a simple telescope.

F.7.1.2.1. Can realize the star formation process.

F.7.1.2.2. Can explain the concept of a star.

F.7.1.2.3. Can explain the structure of galaxies.

F.7.1.24. Can explain the concept of the universe.

In addition to the science curriculum, some modeling and computer-aided education activities below were
applied to the students in the experimental group for the relevant learning goal. Unlike the control group, it is
planned to carry out modeling and computer-aided education activities to teach the relevant learning goal. In
addition, it is aimed at supporting the teacher of the course in the execution of the activities by the researchers.
The experimental process applied to the experimental group is shown in Table 2.

Table 2. The experimental process applied to the experimental group.

Experimental group

Implementation of Pretests

First Week ~Lessonl ~ F.7.1.1.1. Can explain space technologies.
Lesson 2 F.7.1.1.2. Can express the causes of space pollution and estimate the possible results
Lesson3 of this pollution.

Lesson 4 F.7.1.1.3. Can explain the relationship between technology and space research.

In the experimental group, it was planned to be carried out in the first week and the
first four-hour lesson period following the above-mentioned science curriculum. In
addition to the science curriculum, some modelling and Computer-Aided education
activities were applied to the students in the experimental group for the relevant
learning goal.

- During the first and second lesson hours, various models related to space
technologies were introduced to the students in the experimental group in addition
to the control group. These models include space technology such as the space
shuttle, astronauts, and artificial satellites. The design process of the models consists
of models made by pre-service teachers within the scope of the astronomy course of
a state university. The activity allowed students to study space technologies in
groups using the method of physically modeling. Pre-service teachers designed
models in light of achievements in the science curriculum. The process was
conducted under the supervision of a science educator and a physical educator.
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Experimental group students performed the related activity in the 8-10 minutes of
the lesson.
- For the third and fourth lesson hours, activities were designed for the students to
learn the relevant learning outcomes better with the Computer-Aided teaching
method. In the last 25 minutes of the 80-minute course, students were given an
animation study about the technologies that space technology adds to our daily lives
and the spacecraft used in space. The students were asked to examine the animations
that meet the relevant acquisitions on the smart board in the classroom with their
colleagues. Each group consists of 3-4 students. Each student group has an average
of 1-1.5 minutes. In the control group, the lessons continue in light of the contents
contained in the textbook by the teacher.

Second Week Lesson 5 F.7.1.1.4. Can explain the structure and functions of the telescope.

Lesson 6 F.7.1.1.5. Can make inferences about the importance of telescope in the development
T ocenn 7 of astronomy.
F.7.1.1.6. Can prepare and present a simple telescope.

Lesson 7
Lesson 8

In the experimental group, in addition to the control group, the second week focused
on preparing a telescope model. Although the control group had the activity of
preparing a telescope model for the last learning outcome, students did not prepare
following the outcome and could not design a fully successful telescope model. In
the experimental group, at the end of the fifth and sixth lesson hours, an animation
explaining the historical development and importance of the telescope was presented
with a smart board for 5-7 minutes. In addition, the students were asked to create
two-dimensional models by giving the CVs and photographs of famous Turkish-
Islamic astronomers in a mixed form, matching the information they learned in the
lesson, and then sticking them on cardboard. This activity corresponds to a duration
of approximately 10-13 minutes.

The last lesson of the second week was reserved for the preparation of the telescope
model as a modeling activity for the experimental group. The students were formed
into groups of 3-4 people primarily for teamwork. Then, after the related materials
were distributed to each student group, information about the process was given.
After completing the telescope models in approximately 15-20 minutes, each student
group was asked to introduce the telescope models which they developed. In the
control group, the program was also planned by the teacher.

Third Week Lesson 9 F.7.1.2.1. Can realize the star formation process.

Lesson 10 F.7.1.2.2. Can explain the concept of a star.
Different from the control group, various modeling, and Computer-Aided
applications were planned for the students in the experimental group. For the
formation of constellations and substantial constellations, we planned to perform a
matching simulation of students in groups of 2-3. The activity was allocated
approximately 1-1.5 minutes for each group.
In addition, a modeling activity related to the constellations was planned with the
students in the last lesson of the 3rd week. In this activity, students are divided into
groups of 3-4 people. Styrofoam foam is distributed to the students for the
constellation’s activity. Afterward, students are given a visual containing various
constellation. With the help of colored large-headed pins and threads, students are
asked to create the constellations in the image. The activity period covers one lesson
hour. In the control group, the program was also planned by the teacher.
Fourth Week Lesson 13 F.7.1.2.3. Can explain the structure of galaxies.

Lesson 14 F.7.1.2.4. Can explain the concept of the universe.

Lesson 15 In the last week, animations about the formation of the galaxy and the concept of the

— ., universe were presented to the students in 5-7 minutes via a smart board for the final

learning outcomes of the unit. With this, a modeling activity was planned for the
students regarding the concept of a black hole. The students were asked to perform
the activity in groups of 3-4 people, approximately 20-25 minutes. In this event,
cardboard and beads are distributed first. Students are asked to prepare the cardboard
in the shape of a funnel and then toss the beads into this funnel. In this way, an
activity related to the concept of a black hole is realized. In the control group, the
program was also planned by the teacher.

Lesson 11
Lesson 12

Lesson 16

Implementation of post-tests

Research Ethics

This study is ethically appropriate with the 2018 decision number of the Social and humanities research
ethics committee of Ordu University dated 11.09.2018 and numbered 03. The students' personal data were not
shared with third parties during the study's experimental process. In addition, it aims to comply with the ethical
rules by giving references and obtaining the necessary permissions for all measurement tools used in the study.
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FINDINGS

In this section, the findings of the research are presented. The descriptive analysis results of the sub-
dimensions that constitute the scientific creativity scale are presented in Table 3. Also, the normality test results
for SCS are presented in Table 4.

Table 3. Pre -Post Test Results of SCS Sub-dimensions of Control and Experimental Groups

Question Experimental Group Control Group

Pre-Test Post-Test Pre-Test Post-Test

X SS X SS X SS X SS
Unusual Uses 3.06 1.53 5.18 2.54 4.33 3.74 4.21 3.24
Discovering  The
Problem 3.87 2.44 6.84 2.82 5.00 3.01 5.30 3.21
Product
Development 3.12 0.89 5.27 2.49 5.12 2.39 4.12 2.38
Scientific
Imagination 3.18 1.40 5.45 2.59 4.75 1.87 5.09 1.80
Problem-Solving 1.84 0.79 2.03 0.58 2.18 1.10 2.48 1.12
Science
Experiment 4.15 1.69 7.78 1.21 6.54 2.15 3.12 1.93
Product Design ~ 7.6970 2.2006 13.909 1.5883 10.4848 3.1237 12.0303 2.8447

Table 4. Shapiro-Wilk Results of Control and Experimental Group's SCS Pre-Test Scores

Group Statistics df P
Experimental Group 0.937 33 0.540
Control Group 0.930 33 0.036

As a result of the Shapiro-Wilk normality test, the experimental group did not show a normal distribution.
Mann Whitney U test was performed because the data did not show normal distribution.

Table 5. Control and Experimental Group SCS Pre-Test Mann Whitney U Test Results

Group N Mean Rank Sum of Ranks U z p
Control Group 33 37.24 1129.0 421.00 -1.558 0.112
Experimental Group 33 29.76 982.0

Total 66

When Mann-Whitney U results were examined in Table 5, there was no significant difference between
the student's pre-test scores (U:421.00; p>0,05). When the mean values are considered, they have a higher
average regarding scientific creativity compared to the control group. However, more than this situation is
needed for a statistically significant difference.

Table 6. SCS Wilcoxon Sign Test Results of the Experimental Group

Before Education-After Education N Mean Rank Sum of Ranks Z p
Negative Ranks 6 9.00 54.00 -4.049 0.000
Positive Ranks 27 18.78 507.00

Total 0
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According to the results obtained in Table 6, in the experimental group, there is a significant difference between the
pre-test and post-test in terms of the scientific creativity scale scores of the students. (z=-4.049; p<0,05).

Based on the Science Curriculum, there was no significant difference between the pre-test and post-test Scientific
Creativity scores of the students in the control group. Since the data do not show a normal distribution, Table 7 shows the
results of the Wilcoxon signal test.

Table 7. SCS Wilcoxon Sign Test Results of the Control Group

Before Education-After Education N Mean Rank Sum of Ranks Z p
Negative Ranks 16 13.63 218.00 -0.299 0.765
Positive Ranks 14 17.64 247.00

Total 3

Table 7 shows no significant difference between the scientific creativity scale scores of the control group
students (z=-0.299; p>0,05). The research tested the significant difference between the experimental and control
group post-test Scientific Creativity scores with the Modeling and Computer-Aided Learning methods.

Table 8. Control and Experimental Group SCS Post-test Mann Whitney U Test Results

Group N Mean Rank Sum of Ranks 6] z p
Control Group 33 25.27 834.00 273.00 -3.486 0.000
Experimental Group 33 41.73 1377.00

Total 66

Table 8 shows a significant difference between the groups due to Mann-Whitney U (U:273.00; p<0,05).
However, when the means are examined, it is seen that the experimental group has more points and makes a
significant difference. The results of the descriptive analysis of the sub-dimensions of the scientific creativity scale
are presented in Table 3.

In the study, a significant difference was tested between the pre-test LTGT scores of the students in the
experimental group and those in the control group. Also, the normality test results for LTGT are presented in Table
9.

Table 9. Shapiro-Wilk Scores of LTGT Scores of Controls and Experimental Groups Results

Group Statistics df P
Experimental Group 0.949 33 0.121
Control Group 0.936 33 0.530

The scores obtained by the control and experimental groups from the LTGT pre-test show normal
distribution, and the independent group's t-test results are presented in Table 10 for this purpose.

Table 10. Control and Experimental Group LTGT Pre-test Independent Samples t-Test Results

Group N X S Sd t p
Control Group 33 3.6970 23114 64 -1.130 0.787
Experimental Group 33 3.0606 2.2630

Total 66

When Table 10 is examined, it is seen that there is no significant difference between the scores of the
experimental and control groups from the LTGT pre-test. The research found a significant difference between the
pre-test and post-test Logical Thinking Group Scores of the experimental group students studying with the
Modeling and Computer-Aided Learning method. The LTGT scores of the experimental group showed normal
distribution, and the dependent group's t-test was performed for this purpose.
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Table 11. LTGT Pre-Post Test Dependent Samples t-Test Results of Experimental Group

Group N X SS Sd t p
Pre-Test 33 3.06 2.263 32 -4.735 0.000
Post Test 33 5.45 2.017

Total 66

According to Table 11, a significant difference was found between the LTGT scores of the experimental
group. The research tested a significant difference between the pre-test and post-test Logical Thinking Group
scores of the control group students. The control group's scores from the LTGT pre-post test showed a normal
distribution, and the dependent groups were subjected to a t-test.

Table 12. Control Group LTGT Pre-Post Test Dependent Samples t-Test Results

Group N X SS Sd t p
Pre-Test 33 3.370 2.311 32 -0.391 0.698
Post Test 33 3.394 2.221

Total 66

According to Table 12, it is seen that there is no significant difference between the LTGT of the control
group students. The study tested a significant difference between the experimental and control group students'
post-test Logical Thinking Group scores. An Independent data t-test was performed because the data showed
normal distribution.

Table 13. Control and Experimental Group LTGT Post-test Independent Samples t-Test Results

Group N X SS Sd t p
Control Group 33 3.9394 22212 64 2.901 0.005
Experimental Group 33 5.4545 2.0169

Total 66

According to Table 13, it was found that there was a significant difference between the groups' scores
obtained from the LTGT post-test. Also, the normality test results for AAT are presented in Table 14.

Table 14. Shapiro-Wilk Results of Control and Experimental Group's AAT Pre-Test Scores

Group Statistics df p
Experimental Group 0.969 33 0.448
Control Group 0.953 33 0.163

In the study, a significant difference was tested between the pre-test academic achievement scores of
the students in the experimental group and those in the control group. The Mann-Whitney U test was performed
because the data did not show normal distribution.

Table 15. Control and Experimental Group AAT Pre-Test Mann Whitney U Test Results

Group N Mean Rank Sum of Ranks U z p
Control Group 33 34.23 1129.50 520.50 -0.321 0.756
Experimental Group 33 32.77 1081.50

Total 66

When the Mann-Whitney U results were examined according to Table 15, it was found that there was
no significant difference between the groups (U: 520.50; p <0.05). However, when the averages are taken into
consideration, it is seen that the mean of the control group is higher but does not make a significant difference.
Since the data did not show normal distribution, the Wilcoxon sign test was performed. Wilcoxon signal test results
are presented in Table 16.
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Table 16. AAT Pre-Post Test Wilcoxon Sign Test Results of Experimental Group

Before Education-After Education N Row Average Row Total Z p
Negative row 2 11.75 23.50 -4.598 0.000
Postive row 31 17.34 537.50

Equal 0

Table 16 shows a significant difference between the academic achievement test scores of the
experimental group (z = -4.598; p <0.05). The research found a significant difference between the pre-test and
post-test Academic Achievement scores of the control group students.

Table 17. AAT Pre- Post Test Wilcoxon Sign Test Results of Control Group

Before Education-After Education N Mean Rank Sum of Ranks Z p
Negative Ranks 3 7.17 51.50 -4.545 0.000
Positive Ranks 29 17.47 506.50

Total 1

Table 17 shows a significant difference between the scores of the control group students (z = -4.545; p
<0.05). In the research, a significant difference was found between the post-test Academic Achievement scores of
the experimental group and the students in the control group. The data obtained from the Academic Achievement
test were first tested for normality. AAT scores of the groups were not normally distributed, and the Mann-Whitney
U test was performed for this purpose.

Table 18. Control and Experimental Group AAT Post-Test Mann Whitney U Test Results

Group N Mean Rank Sum of Ranks U z p
Control Group 33 24.23 799.50 238.500 -3.956  0.000
Experimental Group 33 42.77 1411.50

Total 66

Table 15-18 shows no significant difference between the groups' scores from AAT. (U: 238.500; p
<0.05). When the averages are taken into consideration, it is seen that the control group has a higher average, and
this difference is significant.

DISCUSSION AND CONCLUSION

This study investigated the effects of modeling and computer-aided teaching on the creative thinking,
logical thinking skills, and academic achievement of seventh-grade students. The correlation between creative
thinking, logical thinking skills, and academic achievement has yet to be studied. The quantitative findings
obtained during the study were analyzed and interpreted using various statistical methods. The scores of students
from the scientific creativity scale were analyzed. Before the study, no significant difference was found between
the scores of students from the SCS pre-test (Table 5). The result of no significant differences shows that the
students had similar levels. There was no difference in the pre-test results between the experimental and control
groups. In such cases, the experiment and control group are at a similar level (Korkut, 2005). The fact that the
students have a similar level contributes to a more accurate measurement of the quality of pre-test and post-test
scores of the experimental group compared to those within the group. A statistically significant difference exists
between the experimental group's pre-test and post-test scientific creativity scores (Table 5). There is no
statistically significant difference between the control group's pre-test and post-test scientific creativity scores
(Table 7). Post-test scientific creativity scores of the groups were compared with statistically significant
differences between the scientific creativity scale scores of the group's students (Table 8). When experimental
group students were compared with the control group students, they were found to get higher scores on the
scientific creativity scale. The amount of development in the scientific creativity levels of students was found to
be higher in the experimental group, which received modeling and computer-aided teaching compared with the
control group. Similarities were found in pre-test scores when the scientific creativity scale subscales were
examined.

When the scientific creativity scale is examined, there are similarities between the groups regarding the
pre-test results of the scientific creativity scale according to the descriptive results. Post-test scores of the groups
from scientific creativity scale subscales were analyzed. Experimental group students were found to have higher
arithmetic mean than control group students (Table 3). The main possible reason for this difference is that students'
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modeling and computer-aided teaching materials enrich the learning process from various aspects. The foundations
of scientific creativity consist of eight sub-dimensions (Demir, 2015). It is essential to use appropriate teaching
materials to develop each sub-dimension. Computer-aided and modeling-assisted teaching develops students'
scientific creativity by developing alternative, probability, and different thinking skills.

At the same time, scientific creativity is supported by the attainments that constitute the modeling and
computer-aided teaching academic achievement test applied in astronomy. When the literature is reviewed, studies
supporting the results of the present study can be found (Arslan, 2013; Demirhan, 2015; Ulukdk, 2012). Studies
show that computer-aided and modeling-based teaching contributes to developing many skills, especially scientific
creativity. Students' preliminary and final test scores are qualified as proof of this condition. However, some
studies contradict the present study, stating that computer-aided or modeling-assisted teaching does not affect
students' scientific creativity (Bolu, 2017). Bolu (2017) researched the effect of modeling-based science education
on students' creativity regarding the "Transmission of Electricity." As a result of the study, it was concluded that
modeling-based science education did not cause a positive development in students' creativity levels regarding the
"Transmission of Electricity." On the other hand, computer and modeling-assisted teaching increases students'
scientific creativity (Arslan, 2013; Bolu, 2017). In addition to the findings of this study, some studies found no
difference between the experimental and control groups regarding students' scientific creativity (Demirhan, 2015).

Especially in our age, transforming information into different forms increases the importance of computer
and modeling-assisted teaching methods. Students must offer their learning methods and alternative solutions
regarding their scientific creativity. Individuals with scientific creativity are more likely to develop other skill
levels (Aktamis & Ergin, 2007).

Students' scores from the logical thinking skills scale were analyzed statistically. No statistically significant
difference was found between the pre-test experimental and control groups' logical thinking skills scale scores
(Table 10). The result of no significant difference between the groups shows similar levels (Korkut, 2005). Pre
and post-test LTGT scores of the experimental group were compared within the groups, and statistically significant
difference was found (Table 11). No statistically significant difference was found between the control group's pre
and post-application logical thinking skills scale scores (Table 12). Post-test logical thinking skills scores of the
groups were compared. There is a significant difference between groups regarding the experimental group (see.
Table 13). Experimental group students were found to get significantly higher scores on the logical thinking scale
when compared with the control group that was taught with the science curriculum. Compared with traditional
methods, students taught with modeling and computer-aided teaching were found to have higher logical thinking
skills. When the literature was reviewed, studies with significant differences in favor of the experimental group
were found (Cigrik, 2009; Yildiran, 2004). However, no studies were found in the literature investigating the
effects of computer-aided and modeling-assisted teaching on logical thinking skills. However, there are studies in
which it has been found that, in contrast to the meaningful effect included in this study, it has no effect or negative
effect on logical thinking skills (Balliel, 2014; Demir, 2004; Demirer, 2009; Gokge, 2015; Kaplan, 2007). Gokce
(2015) researched the effects of computer-aided teaching on students' logical thinking skills about the "Acids-
Bases" subject. No difference was found between the groups in terms of logical thinking skills. Ergiin (2013)
examined whether model-based activities affected students' logical thinking skills on atom and molecule subjects.
The study results showed that model-based activities helped students with high logical thinking skills comprehend
the particulate nature of matter in atom and molecule subjects. At the same time, they had lower rates of
misconception regarding atom and molecule concepts when compared with students with low logical thinking
skills.

The student's scores from the academic achievement scale were analyzed statistically. There were no
statistically significant differences between the groups' pre-test academic achievement scale scores (Table 15). Pre
and post-test academic achievement scale scores of the experimental group were compared. Statistically, a
significant difference was found between the scores of the experimental group students. Statistically, a significant
difference was found between the pre-test and post-test academic achievement scores of control group students
(Table 17). The renewed lesson curriculum is expected to increase the control group's academic achievement.

For this reason, the comparisons of groups are made through arithmetic means (Pallant, 2016). Post-test
academic achievement test scores of groups were compared. Significant differences were found between groups
in favor of the experimental group (Table 18). The arithmetic means of the experimental group students were
found to be higher than those of the control group. Academic achievement test dimensions were examined. When
the students in the experimental group were compared with those in the control group, academic achievement test
sub-dimension arithmetic means were higher. When literature is examined, it is seen that computer or modeling-
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supported teaching increases academic success studies (Bilal, 2010; Bolu, 2017; Koélemen, 2018; Mor, 2016;
Namli, 2018; Pamuk, 2018; Tiirk, 2015; Ulusoy, 2011; Unal, 2005; Zengin, 2019; Zorlu, 2016;).

Unlike the traditional method, computer and modeling-assisted teaching increase individuals' scientific
creativity, logical thinking skills, and academic achievement. The reason for this difference between the groups is
the modeling and computer-aided teaching in the experimental group. Since this teaching was carried out in
addition to the control group, it contributed to students' skills. During the modeling process, the students are asked
to control various variables and use more than one skill. For this reason, during the modeling process, students
develop their investigative and questioning aspects and psychomotor skills (Demir, 2017). In addition, computer-
aided teaching contributes to many students' skills since it includes various software and hardware elements. As
seen from the study results, it also develops scientific creativity, logical thinking skills, and academic achievement.
It provides significant opportunities for students to develop the skills they have. It contributes to alternative
thinking instead of usual questions and answers. Using the two methods together positively affects students'
creative thinking skills. As aresult of the study, a statistically significant difference can be seen in the experimental
group in which computer and modeling-assisted teaching was carried out. Although the result can be statistically
generalized, the number of students in the experimental and control groups is relatively low. The theoretical
foundations of the ARCS teaching model and the theoretical framework of the study are also common ground.
Based on the ARCS instructional design model, it aims to increase the student's motivation, interest, and curiosity
toward the course (Hsia, Lai & Su, 2022).

Suggestions

Difficulties and ideas were encountered during and after the study, and suggestions were made to the
researchers for further studies. The province where the research is carried out can be changed in subsequent studies
to obtain different results. At the same time, changes in the number of samples may reveal different dimensions
of the research. After this study, which is limited to the seventh grade "Solar System and Beyond," different units
and subjects can be studied. In addition, applications can be made at the seventh-grade level and in all science
units and subjects starting from preschool. The data collection tools of the study were determined to reveal the
different learning products of the students. In addition, it is recommended that teachers make plans for using time.
Planning has an essential place in systematically carrying out planned classroom activities. At the same time, it is
recommended that teachers learn various program languages and take in-service training to create products.
Further studies can include experimental and control groups with more extended periods and more participants.
Conducting studies involving experimental and control groups of individuals from different sociocultural and
socioeconomic levels is also recommended.

Limitations

This research is limited to the opinions of 66 students in primary schools in Ordu city center on “Scientific
Creativity Scale (SCS)”, “Logical Thinking Group Test (LTGT)”, and “Academic Achievement Test (AAT)”

scales.
Statements of Publication Ethics

This study is ethically appropriate with the 2018 decision number of the social and humanities research
ethics committee of Ordu University dated 11.09.2018 and numbered 03.
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Abstract

The quality of feedback in education is important for the development of students. Therefore, the lack of a
valid and reliable measurement tool revealing the amount and quality of the feedback students receive during the
education process stands out. Within the framework of the study purpose, the Feedback Experience Scale (FES) was
developed to fill this gap. The study group consisted of a total of 222 high school students in the first application and
a total of 1041 high school students in the second implementation. The data were analyzed by Explaratory Factor
Analysis using SPSS and by Confirmatory Factor Analysis using the AMOS program. Item analysis and reliability
coefficient were found to perform reliability and validity analyzes of the scale. A two-factor scale with 17 items was
developed after the analysis of the scale, which had 23 items and three factors before the implementation. Cronbach
Alpha (o) reliability of the scale was .91. Internal consistency coefficients were .89 for the “what you do with the
feedback” sub-factor and .63 for the “quantity and timing of feedback” sub-factor. According to the results, the scale
is a measurement tool validly and reliably determining students' feedback experience.

Keywords: Feedback, feedback experience, scale development, high school students.
Ortaégretim Ogrencileri icin Geribildirim Deneyimi Olcegi
Gelistirme Calismasi
Oz

Egitimde kullanilan geribildirimlerin kalitesi Ogrencilerin gelisimi acisindan 6nemlidir. Bu nedenle,
ogrencilerin egitim siirecinde aldiklar1 geribildirim miktar1 ve niteli§ini ortaya koyabilen gegerli ve giivenilir bir
6lgme aracinin eksikligi dikkat ¢gekmektedir. Calismanin amaci kapsaminda bu eksikligi gidermek i¢in Geribildirim
Deneyimi Olcegi (GDA) gelistirilmistir. Arastirmanin ¢aligma grubunu, ilk uygulama igin 222 ortadgretim dgrencisi;
ikinci uygulama igin 1041 ortadgretim 6grencisi olusturmaktadir. Veriler, SPSS kullanilarak Aciklayict Faktor
Analizi ve AMOS programi kullanarak Dogrulayici Faktdr Analizi ile analiz edilmistir. Olgegin giivenirlik ve gegerlik
analizleri i¢in madde analizi yapilmis ve giivenirlik katsayisi hesaplanmistir. Olgegin uygulama dncesi {ig faktérlii 23
maddeden olusan madde havuzundan yapilan analizler sonrasinda, iki faktdrlii 17 madde igeren bir dlgek formu
olusturulmustur. Olgege ait i¢ tutarliik Cronbach alfa katsayis1 .91 olarak belirlenmistir. Analizler sonucunda elde
edilen alt faktorler i¢in i¢ tutarlilik katsayilar; ‘geribildirim’ .89 ve ‘geribildirim miktar1 ve zamanlamas:1® .63 olarak
hesaplanmistir. Elde edilen sonuglara gore dlgegin dgrencilerin geribildirim deneyimlerini gecerli ve giivenilir bir
sekilde ortaya koyabilen bir 6lgme araci oldugu séylenebilir.

Anahtar kelimeler: Geribildirim, geribildirim deneyimi, dl¢ek gelistirme, ortadgretim dgrencileri.
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INTRODUCTION

Increasing the quality of education or ensuring the maintenance of educational development is an important
issue for educators, particularly but for the whole society in general. One of the most important elements that have
the capacity to increase the quality of education is measurement and evaluation. Measurement and evaluation are
considered as the numerical measurement of the learning outcomes in individuals and the judgment made
according to the measurement results. However, if the outcomes individuals gain at the end of the learning process
are turned into numerical expressions that are not so meaningful for them, they may not be able to predict the level
of their own learning experience. Therefore, the concept of "assessment for learning" has gained importance in
recent years instead of the concept of "assessment of learning" (Garcia, Garcia-Alvarez & Moreno, 2014; OECD,
2005).

Assessment is an extremely important process for learning because the individual, who receives feedback
about his own learning and is aware of his learning experiences, can use all his energy by focusing on the task
given to train himself rather than competing with others to be successful. For this purpose, the main activity of
learning is informing students during the learning and teaching process in various ways, using various assessment
techniques to check whether the lesson is comprehended or not. Assessment refers to the product assessment in
learning environments made by measuring what students learn at the end of a unit and the formative assessment
made based on process to determine students' learning needs (Liu & Carless, 2006; OECD, 2005). The formative
assessment is an alternative to the type of assessment that students are responsible for not being out of the system
in order to continue their future educational life. Formative assessment is based on determining the learning needs
of students in the process and teaching them accordingly. According to Shute (2007), in this process, it is necessary
to increase students' general skills such as comprehension and problem solving in the areas of knowledge, skill
and certain content. Focusing on to what extent how successful the students are in line with the objectives by being
responsible for their own learning throughout the teaching process, the main point of formative assessment is
providing effective feedback.

If the student is not able to perform the expected performance, the feedback refers to the descriptive
information given about the deficiencies and errors the student has in order to close the gap between their current
performance (Sonmez, 2007; Tok, 2007). Feedback is used in the education process to determine whether the
behaviors students are expected to attain are achieved or not (Hattie & Timperley, 2007). During the feedback
process, students try to perform the desired performance by comprehending what is expected of them. This
increases students’ learning and motivation for the class.

Used to provide information about the learning outcome, corrective feedback helps students to self-assess
and thus realize their potential. It also enables students to make self-assessment and feel a sense of accomplishment
by realizing their own development (Gibbs & Simpson, 2004). The feedback provided helps students to be aware
of their own competencies.

Many studies put forth the effectiveness of the feedback made during and after the learning process (Bergil
& Atli, 2012; Black & William, 1998; Espasa & Meneses, 2010; Hu & Choo, 2016; Kleinknecht & Groschner,
2016; Roessger, Daley & Hafez, 2018; Woods & Welch, 2018). In their study, Higgins, Hartley, and Skelton
(2002) students tried to learn the feedback that can help them understand the subject deeply by acting with intrinsic
motivation even though they were aware of the importance of scoring. The study of Bose and Rengel (2009)
revealed that if the students were not given sufficient individual feedback about their own learning, they could not
progress because they could not determine at what stage they were in from the point of task-related learning goals,
knowledge, and skill. Feedback provided to the students are important because they affect their participation in
the class by increasing their motivation and because they help correct their mistakes.

The quality of feedback provided in education is important for the development of students' critical thinking
skills or knowledge of something. In this context, the lack of a valid and reliable measurement tool measuring the
feedback experiences of students by associating the amount and quality of feedback they received during the
education process is remarkable. In order to overcome this shortcoming, this study aimed to develop the Feedback
Experience Scale (FES). In the study, it was aimed to reveal the quality and amount of the feedback that the
students received during the learning process. This study is important as it is a data source for students' current
feedback experiences. Thus, it is believed that the scale will contribute to the teachers, relevant experts and
program developers since the results obtained from the scale developed will determine whether or not the students
received feedback during the evaluation process, and their views on the quality of the feedbacks if they received
any, or their views on their beliefs regarding the effect of feedback on their own learning. In addition, the results
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obtained from the scale can be a guide for in-service trainings to be developed for teachers by the Ministry of
National Education.

METHOD

In the following section, the methodology of the present study is systematically delineated, aligning with
the recognized three stages of scale development, encompassing eight steps as outlined by DeVellis (2012). These
stages include design, development, and evaluation, each contributing to the comprehensive description of the
study group, the nuanced development process of the FES scale, data collection instruments, and rigorous data
analysis techniques. The process adheres to the principles and stages that DeVellis (2012) has detailed,
emphasizing conceptual clarity, psychometric validation, and empirical justification. The step-by-step articulation
of these phases ensures transparency and replicability, underscoring the study's contribution to the research on
feedback experiences within the educational setting.

Design Phase

In the present study, the exploration of assessment and feedback experiences among high school students
in grades 9 to 12 led to a focused and robust inquiry. The initial inspiration was drawn from the original Assessment
Experience Questionnaire (AEQ) by Gibbs and Simpson (2003), a comprehensive instrument encompassing six
distinct dimensions. However, the specific focus of our research led us to concentrate solely on three factors related
to feedback: “what you do with the feedback”, “quality of feedback”, and “quantity and timing of feedback”. This
decision was guided by the theoretical constructs underpinning our exploration and the aim to investigate the
intricacies of feedback within the educational context. In the absence of an existing scale aimed directly at high
school students' feedback experiences, researchers examined similar studies and created an item pool accordingly.
The design phase commenced with the translation of relevant parts of the AEQ from English to Turkish, carried
out by three domain experts. Multiple translated forms were consolidated into a unified version by two additional
specialists. The process of creating the items of the FES scale started by initially presenting them to the experts.
Based on the suggestions provided by the experts, adjustments were made to each item. Throughout this process,
no statistical analysis was applied; instead, the items were validated by the experts before implementation and
finalized. This rigorous process culminated in the creation of the Feedback Experience Scale (FES), tailored to
resonate with the cultural and educational nuances of the population under study. The FES, focusing on feedback,
the quality of feedback, and the amount and timing of feedback, formed the core of our research instrument and
was crafted with diligence to align cohesively with the theoretical framework of our study.

Development Phase

In the development phase of this study, a meticulous process was followed to create a 23-item scale tailored
to reflect the specific context and needs of the exploration of feedback experiences among high school students.
Building upon the foundational work of Gibbs and Simpson's (2003) Assessment Experience Questionnaire
(AEQ), the research team identified specific factors crucial for forming the Feedback Experience Scale (FES). A
five-point Likert scale was utilized, with responses ranging from “strongly disagree (1)” to “strongly agree (5)”.
The initial scale was created in alignment with the relevant literature and the research objectives, and was
subsequently evaluated by two assessment and evaluation experts, along with a language expert. Necessary
adjustments were made, retaining the 23-item form. Additional items related to the selected feedback factors were
thoughtfully incorporated into the item pool, guided by previous research findings and theoretical perspectives.
The resulting FES was crafted with diligence, maintaining a strong alignment with the theoretical constructs under
investigation, and was administered in schools after obtaining the required permissions. This robust development
process ensured that the scale resonated with the unique characteristics of the targeted educational context and
population.

Evaluation Phase

The evaluation phase centers on the comprehensive statistical assessment of the AEQ's validity and
reliability. In the pursuit of identifying the underlying structure of the scale, a series of factor analyses were
conducted, including Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA). These
analyses provided a strong foundation for the scale's measurement properties, delineating its factor structure in
alignment with theoretical expectations. To further validate the instrument, item-total correlations were
scrutinized, and Cronbach's alpha internal consistency coefficient was calculated to evaluate reliability. These
procedures were meticulously carried out, employing appropriate statistical techniques, to ensure the
appropriateness and robustness of the scale in assessing the middle school students' feedback experiences. The
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rigorous statistical assessment underpins the scale's applicability and contributes to the broader literature on
feedback evaluation within educational contexts.

Study Group

In the study, the 23-item version of the FES was subjected to EFA and CFA procedures to investigate its
construct validity. Criterion sampling, one of the purposeful sampling methods, was employed. The study group
consisted of high school students attending public schools located in the Western Black Sea Region during the
2018-2019 academic year. In order to ensure the construct validity of the scale, 222 students were included in the
study for EFA referred as study group 1 and 1041 students for CFA referred as study group 2. First study group
were 222 9% (62), 10" (52), 11" (61) and 12" (47) grade high school students. 112 of the students were female,
and 110 were male. In order to examine the consistency between the construct of the scale, which was performed
by EFA, and the independent sample, data were collected from a different sample group of 1041 students, of which
470 were female, and 571 were male. Second study group consisted of 9" (269), 10t (280), 11" (250) and 12
(242) grade high school students.

Data Analysis

Before embarking on the detailed process of reliability and validity analysis, preliminary checks and
assessments were conducted to ensure the integrity of the data. This began with a thorough examination to confirm
the absence of missing data, ensuring a complete and robust dataset for further exploration. Additionally, the
evaluation of skewness and kurtosis values was meticulously performed to confirm the normality of the
distribution, a critical prerequisite for the application of factor analysis techniques. The EFA was conducted using
SPSS version 20, and CFA was carried out with the AMOS statistical package. For all the analyses, the significance
level was accepted as .05. An in-depth assessment of the mean and standard deviation of the items provided
insights into the central tendency and dispersion of the responses, thus setting the stage for the subsequent stages
of reliability and validity assessment. The data analysis was conducted in three primary sections, encompassing
reliability, validity, and limitations, to provide a comprehensive evaluation of the Feedback Experience Scale.

Reliability Analysis: Within the scope of the reliability analysis of the Feedback Experience Scale, both
item-total correlation and Cronbach Alpha values were examined.

Validity Analysis: The results obtained from two different factor analysis techniques, EFA and CFA, were
reviewed for validity analysis.

EFA Technique: Principal axis factoring method was used for extraction of factors of the data, and the
“varimax’ rotation method was used for factor-item distributions. EFA is a statistical technique that aims to explain
the measurement with a few factors by combining variables that measure the same structure or quality
(Buyukozturk, 2018; Cecen, 2006). To determine whether the measuring tool is relevant for factor analysis, the
Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) value and Bartlett’s Test of Sphericity were
examined. EFA was conducted with SPSS version 21.

CFA Technique: CFA was conducted with an independent group using AMOS statistical software to verify
how well the proposed measurement model from EFA fit the empirical data (Byrne, 2001). The findings include:

e  Adequate Fit Indicators: NFI, GFI, AGFI, IFI, and CFI values greater than 0.90 indicate adequate fit.
e RMSEA: Smaller than 0.05 indicates a good fit; below .08 indicates an acceptable fit.

e  Chi-square to Degree of Freedom Ratio: Below 5 indicates a good fit, but in this study, the y?/df ratio
was found to be 8.34, greater than 5. This high value was affected by the large sample size (¥*>=983.78,
N=1041, sd=118, p=.00).

Limitations and Considerations:

Although the chi-square value is a basic measurement of the relevance between the model and data, there
are limitations in its use. A high y*df ratio may still indicate a good model fit if other fit indices are satisfactory
(Kline, 2016). According to Hu and Bentler (1999), ¥*/df can be unreliable, especially in large samples. Therefore,
relying on other fit indices like CFI, TLI, and RMSEA is recommended. In large samples (N>50), chi-square
statistics will be ignored as it mostly rejects relevance between model and data (Bentler & Bonett, 1980; Joreskog
& Sorbom, 1993; Kenny & McCoach, 2003).

FINDINGS

In this section, findings related to the validity and reliability works are presented.
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Validity of the Feedback Experience Scale

Validity refers to the ability of a test to measure a desired variable without mixing it with another variable
(Baykul, 2000; Kane, 2001). Validity in measurement is primarily made to determine whether the scale is
appropriate for the characteristics to be measured. Whether the measurement is done in accordance with the rules
and whether the measurements reflect the characteristic to be measured are the other issues that require validity in
measurement (Mehrens & Lehmann, 1991; Sencan, 2005). In this study, EFA was used to reveal the construct
validity for the FES that was intended to be developed. According to Table 1, KMO value of the scale was
determined as 0.93. This value shows that the measurements have a sampling adequacy for factor analysis (Sencan,
2005). Bartlett’s Test of Sphericity is a hypothesis test to reveal whether the m x m correlation matrix is an identity
matrix. If the m x m correlation matrix is an identity matrix, it means that the m x m correlation matrix obtained
from the variables is not relevant for factor analysis. According to Table 1, Bartlett's test of sphericity chi-square
value was found significant. According to this result, the correlation matrix with m x m structure is not an identity
matrix so that, the data set is adequate for factor analysis (BKTD= 1817.26; p<0.05).

Table 1. KMO and Bartlett’s Test Statistics of the Feedback Experience Scale

KMO and Bartlett’s Test Values
Kaiser-Meyer-Olkin (KMO) Sampling Adequacy 93
Bartlett’s Test of Sphericity Approximate Chi-Square Value 1817.26
Degree of Freedom (df) 136
Significance Level (Sig.) .00

In the factor analysis process, principal axis factoring was performed as a factor extraction method, and
also varimax rotation operation was performed in order to simplify the distribution of items under factors. After
the factor extraction, there are 17 items left on the scale. The first factor of the FES namely “what you do with the
feedback” has 14 items (g1, g2, g3, g4, g5, g6, g7, g8, 29, 10, gl1, g12, g13, gl4), and the second factor namely
“quantity and timing of feedback” has three items (g15, g16, g1 7). Factor loadings of the items in FES are shown
in Table 2.

Table 2. Factor Loadings of the Items in FES

Factors

No Feedback Experience Scale Items What You  Quantity
Do with and Timing

Feedback  of Feedback
gl “The feedback makes me aware of the missing information I have on the .76

subject.”
g2 “The feedback shows me how to do better the next time.” .76
g3 “The feedback makes me aware of my mistakes.” 75
g4 “The feedback helps me to understand things better.” .74
g5  “The feedback guides the learning process.” 71
g6 “The feedback is effective in improving the quality of learning.” 71
g7  “The feedback helps me in improving whatever I need to improve in a task .68 .33
(assignment).”
g8  “Once I have read the feedback I understand why I got the mark I did.” .60
g9  “The feedback essentially helps me understand how well I did compared to .59
others.”
gl0  “I carefully read the feedback and try to understand what it says.” .59
gll “Iuse feedback while correcting my assignment.” 57
gl2  “Getting feedback after exam makes me learn.” 53
gl3  “The feedback prompts me to go back over material covered earlier in the .48
course.”
gl4  “The feedback helps me with the subsequent assignments.” 43
gl5 I get feedback in many courses each semester.” 72
gl6  “In many courses, I receive feedback on my level of success.” .68
gl7  “The feedback comes very quickly.” .64
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As seen in Table 2, factor loadings of “what you do with feedback” ranged between .43 to .76. Similarly,
factor loadings of “quantity and timing of feedback” ranged between .64 to .72.

According to Table 3, the reliability coefficient of the two sub-factors of the FES is 0.89 and 0.63
respectively. The first factor of the measurement tool was named as “what you do with feedback”, and the
eigenvalue of this factor is 7.65. The percentage of variance explained for the first factor was found 44.98%. The
second factor was named as “quantity and timing of feedback”, and the eigenvalue of this factor is 1.48. The
percentage of variance explained for the first factor was found as 8.72%.

Table 3. Reliability Coefficients of the Feedback Experience Scale Sub-factors
What You Do With Feedback Quantity and Timing of

(1%t Factor) Feedback (2™ Factor)
Cronbach Alfa (o) 0.89 0.63
Eigenvalues of Factors 7.65 1.48
Explained Variance Percentage 44.98 8.72
Explained Cumulative Variance Percentage 44.98 53.69

It is seen that the two-factor structure of the FES explains 53.69% of the feedback experience. When the
psychometric properties of the scale are examined, it can be said that the scale is a valid and reliable measurement
tool for determining the feedback experiences of students at high school.

Confirmatory Factor Analysis
After the EFA process, the last version of the scale was conducted to CFA on a different sample group. For
the validity of CFA results, fit indices of the model must meet the required cutoff criteria’s.

The RMSEA value between 0 and 0.05 suggests a good fit value, and value between 0.05 and 0.08 means
an acceptable fit (Brown & Cudeck, 1993; Byrne & Campbell, 1999). The RMSEA value of the CFA model is
found to be 0.08, which means an acceptable fit between model and data. The other fit statistics calculated in this
analysis such a s CFI, NFI and IFI were found respectively 0.86, 0.84 and 0.85, although these values were close
to .90, they were all below this value. According to the calculations, the GFI value being higher than 0.85 and the
AGFT value being higher than 0.80 can be accepted as justification for the fit of the model with the data (Anderson
& Gerbing, 1984; Cole, 1987; Gulbahar & Buyukozturk, 2018; Marsh, Balla & McDonald, 1988). For this study,
the values of GFI and AGFI were found to be 0.89 and 0.85, respectively. The relevant fit indices CFI, GFI, NFI,
and TLI are important indicators commonly used to evaluate model fit. However, if all of these indices fall below
.9, the model may be considered to exhibit an unacceptable fit. In such cases, researchers may work on alternatives
such as restructuring the model or considering some variables in the data set. However, in many cases, it may not
be possible for the values of these fit indices to be exactly .9 or above. In a study conducted by Hu and Bentler
(1999), it was shown that the model fit could still be acceptable even if the values of these indices were below .90.
Therefore, it may be more appropriate to consider other factors in addition to the fit indices when making a decision
rather than simply rejecting a model based solely on fit indices.
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Figure 1. Confirmatory Factor Analysis Model

In the Confirmatory Factor Analysis conducted to validate the Feedback Experience Scale, the resulting
diagram, depicted in Figure 1, confirms a two-dimensional structure of the scale, with factor loadings ranging
between 0.40 and 0.69. The final version of the scale demonstrates acceptable fit indices, and notably, all factor
loadings were found to be statistically significant at the 0.05 level.

Reliability Scores of Feedback Experience Scale

After the validity studies of a scale, reliability analyses should be conducted. In this section, first of all, the
descriptive findings of the feedback experience scale for secondary school students were examined. The findings
regarding the mean, standard deviation and item-total correlation values of the items are shown in Table 4.
Additionally, the item-total correlation coefficients of all items are given in Table 4. Item-total correlation is given
because it explains the relationship between the scores obtained from the test items and the total score of the test.
Positive and high item-total correlation indicates that the items sample similar characteristics. In general, it can be
said that items with an item-total correlation below .20 should not be included in the test (Buyukozturk, 2018).

Table 4. Descriptive Statistics for the Items in the Feedback Experience Scale

No Feedback Experience Scale Items Standard  Item-total
Mean . .
deviation Correlation
gl0 “I carefully read the feedback and try to understand what it says.”  3.84 98 .59
gl4 “The feedback helps me with the subsequent assignments.” 3.72 2.26 42
gl3 Th.e f.eedback prorgpts me to go back over material covered 338 1.09 54
earlier in the course.
gll “I use feedback while correcting my assignment.” 3.72 1.08 .60
gl “The feedback makes me aware of the missing information I have
T 3.91 1.03 .69
on the subject.
g5 “The feedback guides the learning process.” 3.78 1.06 .68
o9 The feedback esse,r,ltlally helps me understand how well I did 3.47 1.06 59
compared to others.
g4 “The feedback helps me to understand things better.” 3.76 .97 71
g2 “The feedback shows me how to do better the next time.” 3.75 1.04 74
g8 “Once I have read the feedback I understand why I got the mark I 378 L11 62

did.”
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g6 “The feedback is effective in improving the quality of learning.”  3.63 1.06 .73

23 “The feedback makes me aware of my mistakes.” 3.92 1.04 .70
g7 “The feedback helps me in improving whatever I need to improve
. . » 3.61 1.13 73
in a task (assignment).
gl6 “In many courses, I receive feedback on my level of success.” 3.00 1.19 49
gl7 “The feedback comes very quickly.” 2.82 1.08 43
gl5 “I get feedback in many courses each semester.” 3.04 1.20 45
gl2 “Getting feedback after exam makes me learn.” 3.69 1.16 57

According to Table 4, the item-total correlation for 17 items varies between .42 and .74. As can be seen,
all of the values are exceeded the recommended cut off point of 0.3 (Field, 2013). This result indicates that the
Feedback Experience Scale is associated with the measured properties and thus enhances the reliability of the
scale. Additionally, it demonstrates that all items were selected appropriately for the purpose of the scale and
reflect the measured properties.

The examination of the means and standard deviations of the items in the Feedback Experience Scale
reflects students' overall thoughts on various feedback experiences. Looking at the means of the items, it can be
seen that most statements are within the range of 3-point values. This indicates that students tend to think that
feedback is generally useful and plays an important role in the learning process.

Regarding the standard deviations, values slightly above “1” are observed for most items. This shows that
students' responses to these statements exhibit a more central tendency, meaning that most students give similar
responses to these items. However, the standard deviation of 2.26 for the item “The feedback helps me with the
subsequent assignments” suggests that responses to this item have a wider distribution. This may indicate that
students' thoughts on this issue may be more diverse.

DISCUSSION & CONCLUSION

The primary aim of this research was to devise a reliable and valid scale that measures and evaluates the
feedback experiences of Turkish high school students in grades 9 to 12. It specifically emphasizes the quality,
quantity, timing, and interaction of feedback a fundamental aspect of student learning that enhances understanding,
challenges overcoming, and attainment of learning goals (Black & Wiliam, 1998; Hattie & Timperley, 2007; Nicol
& Macfarlane-Dick, 2006; Shute, 2008). Despite the prominence of feedback in education, the literature reveals a
conspicuous gap in assessing both the effects of the feedback process on student achievement and the students'
experiences in this process, especially in Turkey. This study endeavors to address this lacuna by meticulously
crafting a valid instrument for teachers, administrators, experts, and policymakers, thereby enriching our grasp on
student needs and strategizing to render the feedback process more effective and purpose-driven.

Feedback's role in education extends beyond mere evaluation and can profoundly impact learning
permanence (Hattie & Timperley, 2007). Various studies have explored feedback's nature, including examinations
of teacher comments (Brookhart & Moss, 2009; Chase & Houmanfa, 2009; Mutch, 2003) and comparisons
between basic and detailed feedback (Chase & Humanas, 2009). Literature emphasizes timely, specific, accurate,
and purposeful feedback that contributes positively to student performance (Burnett & Mandel, 2010; Irons, 2008;
Lee, 2017; Noor, Aman, Mustaffa & Seong, 2010; Poulos & Mahony, 2008). Indeed, feedback's influence reaches
beyond content, affecting students' overall learning experience (Askew & Lodge, 2000; Butler & Winne, 1995;
Guven, 2004; Higgins, Hartley, & Skelton, 2002; Ilgen, Fisher & Taylor, 1979; Lipnevich & Smith, 2008; Nicol
& Macfarlane Dick, 2006; Panasuk & Lebaron, 1999; Peterson & Irving, 2008; Poulos & Mahony, 2008). In this
broad literary context, the current study aims to develop a tool for measuring and evaluating the multidimensional
aspects of feedback experiences.

Also, the study conducted by Akkuzu & Uyulgan (2014) focused on developing a feedback scale to measure
prospective teachers' thoughts and affective reactions. Two factors, namely professional development and anxiety,
highlight the multifaceted nature of feedback. The emphasis on professional development resonates with the
current study's focus on enhancing student learning, while the exploration of anxiety adds a unique dimension,
reflecting specific concerns for prospective teachers.

The focus on feedback in this study presents an interesting parallel with the dimensions "What You Do
with Feedback" and "Quantity and Timing of Feedback" identified in our research. Akkuzu & Uyulgan's (2014)
dimension of professional development may articulate the complexity of how feedback affects learning and
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personal growth, and how it aligns with the ability to overcome challenges. Likewise, the anxiety dimension can
aid in understanding students' emotional reactions to the timing and amount of feedback.

Additionally, another research by Onlu, Abdusselam & Yilmaz (2022) identified three dimensions:
mastery, positive affect, and negative affect. The emphasis on mastery aligns with our focus on feedback as a
means of overcoming challenges and attaining learning goals. The recognition of positive and negative affect
underscores the affective reactions and the overall learning experience that are congruent with our exploration of
the "Quantity and Timing of Feedback" dimension.

In this rigorous academic endeavor, the Feedback Experience Scale (FES) was subjected to validity and
reliability analyses, correlating the multi-dimensional aspects of feedback experienced during the education
process. Six items were excluded, resulting in a robust 17-item scale with two factors, utilizing a 5-point Likert
scale. A higher total score on the scale signifies a more positive feedback experience, aligning with the principles
of timely, specific, accurate, and purposeful feedback. The Cronbach Alpha (a) reliability was found to be .91,
while the Exploratory Factor Analysis (EFA) affirmed the construct validity, unveiling the structure encapsulating
students' feedback experiences.

This scale stands as a novel contribution to the existing body of knowledge, tailor-made for the Turkish
context. Educators can leverage the FES to pinpoint areas requiring refinement. For instance, a deficiency in
feedback details could prompt a more comprehensive approach. Administratively, the scale could inform policies
or training programs, possibly culminating in standardized feedback guidelines or teacher development modules
across various educational institutions. Additionally, the FES might find applicability across diverse learning
landscapes, such as online education or vocational training. Hypothetical case studies could elucidate how an
educational district utilized the scale to overhaul feedback practices, delineating resultant enhancements.
Consideration of the cultural and social milieu is paramount, as feedback mechanisms often mirror regional
societal norms, values, and traditions (Boud & Molloy, 2013). Specialized studies exploring these interconnections
are encouraged, offering fertile ground for further research.

Moreover, employing methodologies such as Item Response Theory (IRT) and cross-validation with other
psychometric tools could enrich the instrument's reliability and validity, creating a more vibrant understanding of
feedback. This methodological triangulation aligns theoretical underpinnings with pragmatic applications,
fostering a more adaptive feedback environment for students across varied learning contexts.

In conclusion, the developed scale stands as an innovative tool to gauge students' feedback experiences,
taking into account an array of demographic variables. This study sets a foundational precedent for future research,
illuminating feedback's role across educational stages and contributing significantly to our comprehension of
feedback's vital function in education. The meticulous work conducted herein promises to facilitate educational
stakeholders in assessing and enhancing feedback quality, thereby propelling the field toward a more informed
and student-centered approach.

Statements of Publication Ethics

The ethics committee report of this research was obtained from Bulent Ecevit University Human Research
Ethics Committee (Date: 29/03/2019, Protocol number: 540).

Researchers’ Contribution Rate
All authors have participated sufficiently in the work to take public responsibility for the content, research
design, analysis, methodology, data collection, resources, discussion, conclusion, writing - review & editing.

Conflict of Interest
There are no conflicts of interest in this study.

269



REFERENCES

Akkuzu, N., & Uyulgan, M. A. (2014). Toward making the invisible visible using a scale: prospective teachers'
thoughts and affective reactions to feedback. [Irish Educational Studies, 33(3), 287-305. DOI:
10.1080/03323315.2014.923184.

Anderson, J. C., & Gerbing, D. W. (1984). The effect of sampling error on convergence, improper solutions, and
goodness-of-fit indices for maximum likelihood confirmatory factor analysis. Psychometrika, 49, 155-173.
https://link.springer.com/content/pd{/10.1007/BF02294170.pdf

Askew, S., & Lodge, C. (2000). Gifts, ping-pong and loops-linking feedback and learning. In S. Askew (Eds.),
Feedback for learning (pp.1-17). Routledge.

Baykul, Y. (2000). Egitimde ve psikolojide olcme: Klasik test teorisi ve uygulamasi. OSYM Publishing.

Bentler, P. M., & Bonett, D. G. (1980). Significance tests and goodness of fit in the analysis of covariance
structures. Psychological Bulletin, 88(3), 588.

Bergil, A. S., & Atli, I. (2012). Different perspectives about feedback on teaching. Procedia-Social and Behavioral
Sciences, 46, 5833-5839. doi: 10.1016/j.sbspro.2012.06.524

Black, P., & William, D. (1998). Assessment and classroom learning. Assessment in Education: Principles, Policy
& Practice, 5 (D).
http://wiki.biologyscholars.org/@api/deki/files/1278/%3Dblack p etal 1998b%5B1%5D.pdf

Bose, J., & Rengel, Z. (2009). A model formative assessment strategy to promote student-centered self-regulated
learning in higher education. US-China Education Review. 6(12), 29-35.
https://files.eric.ed.gov/fulltext/ED511170.pdf

Boud, D., & Molloy, E. (2013). Rethinking models of feedback for learning: The challenge of design. Assessment &
Evaluation in Higher Education, 38(6), 698-712.

Brookhart, S. M., & Moss, C. M. (2009). Advancing formative assessment in every classroom: A guide for
instructional leaders. ASCD.

Browne, M. W., & Cudeck, R. (1993). Alternative ways of assessing model fit. Sage Focus Editions, 154, 136-
136.

Burnett, P. C., & Mandel, V. (2010). Praise and feedback in the primary classroom: Teachers' and students'
perspectives. Australian Journal of Educational & Developmental Psychology, 10, 145-154.

Butler, D., & Winne, P. (1995). Feedback and self-regulated learning: A theoretical synthesis. Review of
Educational Research, 65(3), 245-281.

Buyukozturk, S. (2018). Sosyal bilimler icin veri analizi el kitabi. Pegem A Publishing.

Byrne, B. M. (2001). Structural equation modeling with AMOS, EQS, and LISREL: Comparative approaches to
testing for the factorial validity of a measuring instrument. International journal of testing, 1(1), 55-86.
doi: 10.1207/S153275741JT0101 4,

Byme, B. M., & Campbell, T. L. (1999). Cross-cultural comparisons and the presumption of equivalent
measurement and theoretical structure: A look beneath the surface. Journal of Cross-Cultural
Psychology, 30(5), 555-574. https://doi.org/10.1177/0022022199030005001

Cecen, A. R. (2006). Duygulari yonetme becerileri olceginin gelistirilmesi: Gecerlik ve guvenirlik calismalari.
Turkish Psychological Counseling and Guidance Journal (TPCGJ), 3(26), 101-113.

Chase, J. A., & Houmanfar, R. (2009). The differential effects of elaborate feedback and basic feedback on student
performance in a modified, personalized system of instruction course. Journal of Behavioral
Education, 18(3), 245-265. doi 10.1007/s10864-009-9089-2

Cole, D. A. (1987). Utility of confirmatory factor analysis in test validation research. Journal of Consulting and
Clinical Psychology, 55(4), 1019-1031. https://doi.org/10.1037/0022-006X.55.4.584

Espasa, A., & Meneses, J. (2010). Analyzing feedback processes in an online teaching and learning environment:
an exploratory study. Higher education, 59(3), 277-292. doi: 10.1007/s10734-009-9247-4

270


https://link.springer.com/content/pdf/10.1007/BF02294170.pdf
http://wiki.biologyscholars.org/@api/deki/files/1278/%3Dblack_p_etal_1998b%5B1%5D.pdf
https://files.eric.ed.gov/fulltext/ED511170.pdf
https://doi.org/10.1177%2F0022022199030005001
https://psycnet.apa.org/doi/10.1037/0022-006X.55.4.584

Devellis, R. F. (2012). Scale development theory and practice (3rd ed.). Sage Publications, Inc.
Field, A. (2013). Discovering statistics using IBM SPSS statistics. Sage Publications.

Garcia, A. S., Garcia-Alvarez, M. T., & Moreno, B. (2014). Analysis of assessment opportunities of learning
spaces: On-line versus face to face methodologies. Computers in Human Behavior, 30, 372-377.
https://doi.org/10.1016/j.chb.2013.04.024

Gibbs, G., & Simpson, C. (2003). Measuring the response of students to assessment: The Assessment Experience
Questionnaire. 11th Improving Student Learning Symposium, 1-12.
https://pdfs.semanticscholar.org/5711/1701f9d713bde7780f6442e6bb4c1cf1b43b.pdf

Gibbs, G., & Simpson, C. (2004). Conditions under which assessment supports students’ learning. Learning and

Teaching in Higher Education, 1, 3-31.
http://eprints.glos.ac.uk/3609/1/LATHE%201.%20Conditions%20Under%20Which%20Assessment%20
Supports%20Stud

Gulbahar, Y., & Buyukozturk, S. (2008). Adaptation of assessment preferences inventory to Turkish. Hacettepe
University Journal of Education, 35, 148-161.

Guven, 1. (2004). Etkili bir 6gretim i¢in gretmenden beklenenler. Milli Egitim Dergisi, 164, 127— 141.

Hattie, J., & Timperley, H. (2007). The power of feedback. Review of Educational Research, 77, 81-112. doi:
10.3102/003465430298487

Higgins, R., Hartley, P., & Skelton, A. (2002). The conscientious consumer: reconsidering the role of assessment
feedback in student learning. Studies in Higher Education, 27(1), 53-64. doi:10.1080/03075070120099368

Hu, G., & Choo, L. (2016). The impact of disciplinary background and teaching experience on the use of evaluative
language in teacher feedback. Teachers and Teaching, 22(3), 329-349.
doi:10.1080/13540602.2015.1058591

Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis: Conventional
criteria versus new alternatives. Structural Equation Modeling: A Multidisciplinary Journal, 6(1), 1-55.
https://doi.org/10.1080/10705519909540118.

Ilgen, D. R., Fisher, C. D., & Taylor, M. S. (1979). Consequences of individual feedback on behavior in
organizations. Journal of Applied Psychology, 64(4), 349-371.

Irons, A. (2008). Enhancing learning through formative assessment and feedback. Routledge.

Joreskog, K. G., & Sorbom, D. (1993). LISREL &: Structural equation modeling with the SIMPLIS command
language. Scientific Software International.

Kane, M.T. (2001), Current Concerns in Validity Theory. Journal of Educational Measurement, 38: 319-342.
https://doi.org/10.1111/1.1745-3984.2001.tb01130.x

Kenny, D. A., & McCoach, D. B. (2003). Effect of the number of variables on measures of fit in structural equation
modeling. Structural Equation Modeling, 10(3), 333-351. doi: 10.1207/S15328007SEM1003 1

Kleinknecht, M., & Groschner, A. (2016). Fostering preservice teachers’ noticing with structured video feedback:
Results of an online-and video-based intervention study. Teaching and Teacher Education, 59, 45-56.
http://dx.doi.org/10.1016/j.tate.2016.05.020

Kline, R. B. (2016). Principles and practice of structural equation modeling (4th ed.). Guilford Press.
Lee, L. (2017). Classroom writing assessment and feedback in L2 school contexts. Springer.

Lipnevich, A. A., & Smith, J. K. (2008). I really need feedback to learn: Students' perspectives on the effectiveness
of the differential feedback messages educational assessment. Evaluation and Accountability, 21(4), 347-
367. doi: 10.1007/s11092-009-9082-2

Liu, N. F., & Carless, D. (2006). Peer feedback: the learning element of peer assessment. Teaching in Higher
Education, 11(3), 279-290. doi: 10.1080/13562510600680582

271


https://doi.org/10.1016/j.chb.2013.04.024
https://pdfs.semanticscholar.org/5711/1701f9d713bde7780f6442e6bb4c1cf1b43b.pdf
https://doi.org/10.1080/10705519909540118
http://dx.doi.org/10.1016/j.tate.2016.05.020

Marsh, H. W., Balla, J. R., & McDonald, R. P. (1988). Goodness-of-fit indexes in confirmatory factor analysis:
The effect of sample size. Psychological Bulletin, 103, 391-410.
https://files.eric.ed.gov/fulltext/ED267091.pdf

Mehrens, W. A., & Lehmann, L. J. (1991). Measurement and evaluation in education and psychology. Forth Worth.

Mutch, A. (2003). Exploring the practice of feedback to student. Active Learning in Higher Education, 4(1), 24-
38.

Nicol, D. J., & Macfarlane Dick, D. (2006). Formative assessment and self-regulated learning: A model and seven
principles of good feedback practice. Studies in Higher Education, 31(2), 199-218. doi:
10.1080/03075070600572090

Noor, N. M., Aman, 1., Mustaffa, R., & Seong, T. K. (2010). Teacher’s verbal feedback on students’ response: a
Malaysian ESL classroom discourse analysis. Procedia-Social and Behavioral Sciences, 7(0), 398-405.
doi:10.1016/j.sbspro.2010.10.054

OECD, (2005). Formative assessment: Improving learning in secondary classrooms. Policy Brief, 1-8.
www.oecd.org/publications/Policybriefs.

Onluy, O. B., Abdusselam, M. S., & Yilmaz, R. M. (2022). Students’ Perception of Instructional Feedback Scale: Validity
and Reliability Study. Contemporary Educational Technology, 14(3), ep368.

Panasuk, M. R., & Lebaron, J. (1999). Student feedback: A tool for improving instruction in graduate education.
Education, 120(2), 356-368.

Peterson, E. R., & Irving, S. E. (2008). Secondary school students' conceptions of assessment and feedback.
Learning and Instruction, 18(3), 238-250. https://doi.org/10.1016/j.1earninstruc.2007.05.001

Poulos, A., & Mahony, M. J. (2008). Effectiveness of feedback: The students’ perspective. Assessment &
Evaluation in Higher Education, 33(2), 143-154. https://doi.org/10.1080/02602930601127869

Roessger, K. M., Daley, B. J., & Hafez, D. A. (2018). Effects of teaching concept mapping using practice,
feedback, and relational framing. Learning and Instruction, 54, 11-21.
https://doi.org/10.1016/j.learninstruc.2018.01.011

Sencan, H. (2005). Sosyal ve davranissal olcumlerde guvenirlik ve gecerlilik. Seckin Publishing.

Shute, V. J. (2007). Focus on formative feedback. Research Report. Educational Testing Service.
https://onlinelibrary.wiley.com/doi/pdf/10.1002/j.2333-8504.2007.tb02053.x

Shute, V. J. (2008). Focus on Formative Feedback. Review of Educational Research, 78(1), 153-189.
https://doi.org/10.3102/0034654307313795

Sonmez, V. (2007). Program gelistirmede ogretmen el kitabi. Ani Yayincilik.
Tok, S. (2007). Ogretme-ogrenme strateji ve modelleri, ogretim ilke ve yontemleri. Pegem A Publishing.

Woods, A., & Welch, T. D. (2018). Feedback board: an innovative way to adapt classroom teaching. Teaching
and Learning in Nursing, 13(4), 219-222. https://doi.org/10.1016/j.teln.2018.05.006

272


https://files.eric.ed.gov/fulltext/ED267091.pdf
http://www.oecd.org/publications/Policybriefs
https://doi.org/10.1016/j.learninstruc.2007.05.001
https://doi.org/10.1080/02602930601127869
https://onlinelibrary.wiley.com/doi/pdf/10.1002/j.2333-8504.2007.tb02053.x
https://doi.org/10.3102/0034654307313795
https://doi.org/10.1016/j.teln.2018.05.006

APPENDIX

Appendix A. Items of the Turkish Form of Feedback Experience Scale
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Geribildirimler konu hakkinda eksik bilgilerimin farkina varmamu saglar.
Geribildirimler ¢aligmamin bir dahaki sefere nasil daha iyi yapabilecegimi gosterir.
Geribildirimler hatalarimin farkina varmami saglar.

Geribildirimler bana bir seyleri daha iyi anlamam konusunda yardim eder.
Geribildirimler 6grenme siirecinde yol gostericidir.

Geribildirimler 6grenmenin kalitesinin arttirilmasinda etkilidir.

Bir ¢alismada (6devde) neyi gelistirmem konusunda geribildirimler bana yardimci olur.
Geribildirimi okudugum zaman neden o puani aldigimi anlarim.

Geribildirimler, temelde digerlerine gore ne kadar iyi yaptigimi anlamami saglar.
Geribildirimi dikkatlice okur ve ne sdyledigini anlamaya ¢alisirim

Odevimde diizeltme yaparken geribildirimleri kullanirim.

Sinav sonrasina geribildirim almam 6grenmemi saglar.

Geribildirim, derste kullanmis oldugum materyallere tekrar g6z atmam i¢in beni yonlendirir.
Geribildirimler sonradan verilen ddevlerde bana yardimeci olur.

Her donem birgok derste geribildirim alirim.

Birgok derste, basar1 diizeyim konusunda geribildirim alirim.

Geribildirimlerin bana doniisii oldukga hizlidir.
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Abstract

This study investigated the proof schemes preferred by prospective teachers in the analytics courses. This
study is a case study focused on qualitative data. In this study, an open-ended questionnaire was applied to 12
prospective teachers. They were asked to describe the most memorable proof covered in the analytics 1 and analytic
2 courses. Evaluation of these answers showed that the most memorized proof scheme was the transformational proof
scheme. First-year students used their preferred proof method without any structured form. Because they had adequate
prior knowledge, they utilized the transformational proof scheme, although this scheme demands upper-class level
and academic solid understanding. In conclusion, prospective teachers may show a tendency to display a high-level
proof scheme by combining their prior knowledge of the proof with the highest level of memorability.

Keywords: Proof schemes, proof, mathematics education.

Ogrencilerin Analiz Dersi Kapsaminda Tercih Ettikleri Ispat Semalar1
Uzerine Bir inceleme
Oz

Bu arastirmada &gretmen adaylarinin analiz dersinde tercih ettikleri ispat semalar1 incelenmistir. Nitel
arastirma yaklagimin benimsendigi bu ¢alisma bir durum ¢aligmasidir. Aragtirmada, 12 6gretmen adayma agik uclu
soru formu uygulanmistir. Uygulama kapsaminda &grencilere analiz 1 ve analiz 2 dersi kapsaminda akillarinda en
¢ok kalan ispat sorulmus ve yanitlarindaki ispat semalar1 incelenmistir. Buna gore dgretmen adaylarimim akillarinda
en ¢ok kalan ispat semas1 doniigiimsel ispat semasi olmustur. Doniisiimsel ispat semasi {ist siif diizeyi ve yiiksek
akademik bilgi diizeyi gerektiren bir yaklasim olmasina karsin, bu ¢alisma kapsaminda birinci sinif 6grencilerinin
doniisiimsel ispat semasini tercih etmesinin sebebi dgrencilerin herhangi bir yapilandirilmig format olmadan, kendi
tercih ettikleri ispat1 yapmalari ve dolayzst ile yeterli 6n bilgiye sahip olmalart ile agiklanabilir. Sonug olarak 6gretmen
adaylar1 akilda kalicilik diizeyi en yiiksek ispat1 6n bilgileri ile birlestirerek iist diizey bir ispat semasi sergileme
egilimi gosterebilirler.
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INTRODUCTION

Mathematics is not just a result-oriented science but also relies on process and casualty. Mathematics is a
discipline of proof, which is its main difference from any other discipline. Axioms, definitions, theorems and their
proofs build the scaffold of this scientific discipline (Heinze & Reiss, 2003). Mathematical proof is the core of
mathematics and constitutes the center of this discipline (Almeida, 2003; Knuth, 2000; Saeed, 1996; Tall, 1995)
because mathematics is involved in revealing relations, predictions, relating the concepts, validation of statements
and generalization of new knowledge (Schabel, 2005). It elicits connection forms different than notorious habits
of arithmetic and algebra (Barnard & Tall, 1997).

Due to the significance and role of proof in mathematics courses, it is a time-consuming subject, especially
in higher mathematics education. The foremost purpose of advanced mathematics courses is to provide students
with the ability to prove and is considered an assessment of students’ competency and performance on
mathematical proofs (Weber, 2001). In addition, higher mathematics university students struggle with
mathematical proof, although it is of paramount importance and is emphasized in undergraduate education (Harel
& Sowder, 1998; Dreyfus, 1999; Almeida, 2000; Jones, 2000; Weber, 2001). Many studies were conducted to
account for the underlying reason of struggle for mathematical proof. In the studies we have reviewed several
studies that investigate the approach of teachers, prospective teachers and students towards proof, their
internalization of proof and processes of proving (Cusi & Malara, 2007; Housman & Porter, 2003; Knuth, 2002;
Sar1 et al., 2007). The majority of these studies were focused on the proof schemes that investigate the approaches
toward the proof process.

Harel and Sowder (2007) defined the term proof scheme to describe the idea of proof of a person or
community. A proof scheme is an argumentation method that one utilizes to convince oneself and others of the
correctness or falsity of a mathematical situation. There are many classifications of proof schemes in the literature
(Balacheff, 1987; Harel & Sowder, 1998; Miyazaki, 2000). Harel and Sowder (2007) indicated that they related
the concept of proof schema with other taxonomies (Balacheff, 1988; Bell, 1976), and they formed their own
conceptual framework with the help of sources about the roles and functions of proof (Balacheff, 1988; Bell, 1976;
Hersch, 1993) when definitions and taxonomies were insufficient. According to Harel and Sowder (1998), “proof
scheme” is the founding member of this framework which is formed with the help of aforementioned sources. This
study includes proof schemes described by Harel and Sowder (1998), as it provides comprehensive context.

Harel and Sowder (1998) classified proof schemes as follows:

1. External Conviction Proof Schemes: In this scheme, one convinces oneself and others using something
external. Students who utilize these proof schemes understand the original and persuade others using external
sources. These sources may emerge in several ways, including an authority based on a book or a teacher
(authoritarian proof scheme), the form or appearance of an argument (habitual proof scheme), or the meaningless
manipulation of symbols (symbolic proof scheme).

1.1. Authoritarian Proof Scheme: One convinced by rhetoric’s of teacher or any other authority. This type
of learned helplessness come out as “I don’t remember,” “I need to check it from the book.”

1.2. Ritual Proof Scheme: Here, persuasiveness stems from the form of the evidence, not the content. It can
be said that students investigating the validity of an argument exhibit features of the habitual proof scheme when
they decide under the influence of the structure of the argument and the routine formats of the proof instead of the
accuracy of the argument (Martin & Harel, 1989). For example, when students accustomed to the traditional
curriculum try to structure their proofs, they utilize only inductive argumentation by sticking to the inductive stages
that they learned in school. However, when they structure it without the logical deduction between “P(k) for n=k
and P(k+1) for n=k+1;” they may show reactions related to the habitual proof scheme. According to Sowder and
Harel (1998), student who exhibits reactions demonstrating the external habitual proof scheme may doubt that
their proofs might not be sufficient, because their arguments are structured in a way that does not contain enough
mathematical notation or calculation, even if they form reliable arguments.

1.3. Symbolic Proof Scheme: Persuasiveness in symbolic proof is achieved by manipulation of symbols
without knowing its meaning. When students handle symbols without referring to their quantities in that situation
in a meaningless way, they show features that show the symbolic proof scheme. In this case, it can be said that the
exact thinking of the students is based on external sources. The better nature of symbolic ratiocination is the well-
known power of symbols, especially in algebra. For example, in linear equations of four operations, one may not
have to relate each step of the meaning process concerning the context of the problem. One exhibiting features of
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the transformational proof scheme, described later, can elaborate correct symbolic reasoning in many situations
(Sowder & Harel, 1998).

2. Empirical Proof Schemes: Students who display features related to this proof scheme validate or reject
assumptions based on physical evidence or sensory experience (Harel & Sowder, 1998). Empirical proof schemes
might be either inductive or perceptual and it is divided into inductive proof scheme and perceptual proof scheme.

2.1. Inductive Proof Scheme: Students utilizing this proof scheme take one or more examples into
consideration, convincing proofs to point out the general truth. Arguments are based on special situations and
examples.

2.2. Perceptual Proof Scheme: Students that exhibit this scheme use their foresight to sense the truth and
false but they cannot find strong evidence. Also, they utilize drawings to convince others. They are able to find
solutions to geometry problems with the help of one or more drawings. However, these students cannot do
transformations and lack the insight to see the results of those transformations while using this proof scheme (Harel
& Sowder, 1998). Students generally draw conclusions devoid of inductive inferences and based on insufficient
cognitive thinking; however, they find those conclusions persuasive for themselves and others.

3. Analytical Proof Schemes: Students who exhibit features of these proof schemes validate the assumptions
through logical deduction and they also go beyond the application of propositions that are formed by specific
logical rules deduced from cases accepted as correct without proof (Harel & Sowder, 1998). This scheme is either
transformational or axiomatic.

3.1. Transformational Proof Scheme: In this proof scheme, one convinces oneself or others by a deductive
process. In this process, students takes generalizable cases into consideration, they apply result-oriented cognitive
operations and switch between definitions, theorems, and figures. This scheme has three features: generalization,
operational thinking, and logical deduction. Students exhibiting features of this scheme provide justifications
related to general aspects of cases. Logical deductions are aimed at inserting the assumptions into analytical
frameworks. Transformational observations related to this scheme include goal-oriented operations and
anticipation of their results. This process is executed to leave certain relations unchanged. When a change is
encountered, students predict its possible results and try to seek balance by applying necessary operations (Sowder
& Harel, 1998). For example, general structure counting in this scheme includes exact thinking without finding a
pattern. Essentially, the aforementioned transformation is to see the structure behind the pattern, which is hard to
see. The transformations that students utilize in that regard can be limited by the perception of mathematical
content or units of defense. Thus, a transformational proof scheme can be described as a delimited analytic proof
scheme (Iskenderoglu, 2016). In other words, transformational proof schemes can be evaluated as a base for
axiomatic proof schemes (Sowder & Harel, 1998).

3.2. Axiomatic Proof Scheme: This scheme possesses the features of transformational proof schemes and
in addition students realize that mathematical systems are based on cases that are approved without proof
(Housman & Porter, 2003). In the data bases of mathematics, the subsequent results are deduced from previous
ones. A careful arrangement is made by only undefined terms, assumptions, theorems and definitions (Sowder &
Harel, 1998). Students exhibiting features of this proof scheme are aware that the starting point of a mathematical
justification is undefined terms and axioms, and they have the ability to work comfortably with such a system
(Harel & Sowder, 1998; Sowder & Harel, 1998).

Several studies were conducted in this field to demonstrate the proof schemes of prospective mathematic
teachers who are studying either in a primary school or middle school program (iskenderoglu, 2010; Sar1 et al.,
2007; Sengiil & Giiner, 2013; Weber, 2010).

According to Hart (1994), to correctly demonstrate students’ proof processes and grounds of mistakes they
made in this process, we need to construct cognitive based studies to investigate their thought processes (Weber,
2001). One of the most significant lessons in university level curriculum of mathematics is the analysis course
(Hartter, 1995). However, the literature lacks a sufficient number of studies on proof studies in the analysis field.
On the other hand, a detailed classification of pre-existing proof scheme that students utilize will provide different
and vital contribution to the literature. Results of such a study exclusively on analytic field will provide educators
information about students’ preferences and attitude for proof scheme and its subject. An education that considers
students’ preferences for proof scheme will be more beneficial than the contemporary education.

This study investigated the most memorable proofs for prospective mathematic teachers after analysis 1
and analysis 2 courses and which proof scheme they were evaluated under
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METHOD

In this special case study, a mixed method was used. The document analysis was conducted with descriptive
scanning in the quantitative dimension and document analysis on the proof problems in the qualitative dimension.
This study is an example of the holistic multiple-case design type among case study designs because this design
houses multiple cases that can be regarded as holistic on their own. Each case is interpreted holistically in itself
and then compared to one another. A deep investigation into one or more cases is the main feature of case studies.
In other words, this study design holistically investigated all the factors related to a specific case [e.g., context,
individuals, events and processes] and focused on how those factors and relevant cases affected each other
(Yildirim & Simsek, 2000). Thus, it evaluated and attempts to make sense of the behaviours of an individual in
the context in which it occurred. In our study, proof preferences of prospective teachers were evaluated by the
same holistic approach.

Prospective teachers were asked to describe the proofs that they remember the most, and these proof
schemes were divided into characteristically groups by analysis of their content, according to the proof scheme
inventory. The proof schemes that the prospective teachers had in the proving process were evaluated using Harel
and Sowder's (2007) terminology and comments were made. Proof schemes that prospectives possessed during
the process of proofing were evaluated and commented on with the terminology of Harel and Sowder [2007]. Each
proof that students utilized was coded according to this categorization and proof schemes were tried to be
determined. While determining the proof schemes, each scheme was coded. Codings are presented in Table 1.

Table 1. The Characteristics of Participants

Proof Schemes (Sub)-schemes Proof scheme Indicators
Extinctional Proof Authoritarian Proof Scheme Tries to construct the proof according
Schemes to what they have learned in the courses

and fail to complete the proof

Ritual Proof Scheme Providing superficial proofs by
sticking to stereotypes
Symbolic Proof Scheme Meaningless manipulation of symbols
Experimental Proof Inductive Proof Scheme Proofs are based on special occasions,
Schemes and its examples
Perceptual Proof Scheme Proofs based on insufficient exact
thinking and are thought to be
persuasive
Analytic Proof Schemes  Transformational Proof Scheme Switching between definitions,

theorems, shapes and inserting exact
thinking into an analytical framework

Axiomatic Proof Scheme Generalization by accepting undefined
terms and axioms as a starting point

While evaluating the data, two expert academicians were consulted for validity studies. During qualitative
data analysis, mostly general content was analysed. Organizing, summarizing and interpreting the collected data
are among the basic processes of the analysis (Biiyiikoztiirk et al., 2012). Answers from prospective teachers were
given under the categories with frequency and percentage values, and examples of proof schemes were included
in the findings section and analyzed by qualitative method.

The sample of this study was determined using the easy sampling method, which is one of the non-
probability sampling types. The study group of this research consisted of 12 prospective teachers studying in the
Department of Primary School Mathematics Teacher Education, who were available and volunteered.
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FINDINGS

Proof schemes that prospective teachers remembered the most after courses of analysis 1-2 were included
in the following table.

Table 2. Proof Schemes of Prospective Teachers

Proof Schemes (Sub)-schemes f
Extinctional Proof Schemes Authoritarian Proof Scheme -
Ritual Proof Scheme -
Symbolic Proof Scheme -

Experimental Proof Schemes  Inductive Proof Scheme -

Perceptual Proof Scheme -

Analytic Proof Schemes Transformational Proof Scheme 12

Axiomatic Proof Scheme -

As seen in table 2, indicators of external proof scheme, experimental proof scheme and their subgroups
were not evaluated. All of the proof schemes related that were the most remembered ones by the prospective
teachers were analyzed as Transformational Proof Scheme which is a sub-category of the analytical proof scheme.

In Table 3 below, some of the most striking proof examples that prospective teachers remembered the most
are given, and the proof schemes are explained according to the indicators in Table 1.

Table 3. Exploring the Proof Scheme by Prospective Teachers

Proof Scheme by Prospective Teachers Indicators of Proof Schemes
& (siax) = oSk The trigonometric sum formula, as well as
X the operation features of trigonometric
0 sinlx+bx) _sinx functions, were employed in this proof. The
. (si0x) = Axri;o — Ae analytical proof methodology, as indicated
dx by Harel and Sowder (1998), is used to

make the transition between definitions and
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A differential calculation was performed in

P \ R this proof. In addition to the properties of
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(transformational proof scheme)
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This proof involves a visual process as
well. Simultaneously, the theorem of
triangle similarity was applied, and a
transition was made between theorems.
This is the chart of analytical evidence.
(transformational proof scheme)
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Preferred Proof Schemes in the Analysis Course

COsh-=—SID4—
4 tondd

This proof has a very simple visual content.
The proof relied heavily on unit circle
characteristics and triangle resemblance.
This is the chart of analytical evidence.
(transformational proof scheme)

.kon:(. e T ug

cOSd
In this proof, the operational properties of
‘ N the derivative and the trigonometric
,{ ! o function properties are used together. This
‘ N ; ; ;
x P A ) ) is the analytical evidence chart.
A \ (transformational proof scheme)
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Ciinkii daha dnce kullaniyordum ve sadece ezberlemistim.
Artik daha iyi anlamig oldum.

Evaluation of proofs preferred by prospective teachers showed that answers were mostly on trigonometry.
Only one student proved the partial integration formula of the integral subject.

DISCUSSION & CONCLUSION

This study investigates the proof schemes that students considered when they are asked to write their most
remembered proof type after analytic course 1 and 2. Results showed that the most remembered proof type was
analytic proof scheme. Under the title of analytic proof scheme, proofs on trigonometry were the featured the most
by the prospective teachers.

Previous studies in this field highlighted the tendency of students to use the proofs in low-level cognitive
categories (Coe & Ruthven, 1994; Cusi & Malara, 2007; Harel & Sowder, 2007; Oren, 2007). When the relevant
literature is examined, it can be stated that students or teacher candidates mostly showed reactions that exhibit
features of external and experimental proof schemes, and as the grade level and academic achievement level
increased, proof schemes that require high-level cognitively were observed, which can be attributed to expanding
on knowledge. In this study, although prospective teachers were only first grade, they were able to exhibit analytic
schemes that require higher cognitive level skills. Since the participating prospective teachers are still first grade
student, experimental and extrinsic proof schemes were expected from them rather than analytical proof schemes
at the metacognitive level. Because, in different studies in the literature only a minority of prospective teachers
exhibited analytical proof scheme, and as they reach upper grade levels they were able do proofings’ suitable to
analytical proof scheme. For example, a study showed significant difference between the proof schemes used by
first and last grade mathematics teacher candidates (Sengiil & Giiner, 2013). It was determined that first grade
prospective teachers mostly used experimental proof schemes and last-year prospective teachers mostly used
analytical proof schemes. In a different study on proof schemes (Iskenderoglu, 2010), which was aimed to reveal
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the different kinds of proof schemes that prospective teachers use on functions and how the preferences of proof
schemes change as the grades differ. Result of this study, revealed that as the grade level of teacher candidates
increases, there is an increase in the use of analytical schemes, which are considered the highest level of proof
schemes.

In a similar study which also attempts to reveal the features of the proofs chosen by prospective teachers
for certain topics and proposals, it was seen that prospective teachers had different proof schemes according to
their academic success (Doruk & Kaplan, 2017). In that study, academic achievement level was taken as the
independent variable, not the grade of the student. Thus, an indirect relationship between knowledge and proof
schemes was determined. Another study that tried to determine the proof schemes utilized by prospective teachers
at the fourth grade on trigonometry, showed that the answers were mostly under — the category of analytical proof
scheme (Pektas & Bilgici, 2019). As stated in studies on proof schemes, there is a hierarchical structure (Harel &
Sowder, 1998). Thus, it is an expected situation for fourth-grade students to have an analytic proof scheme
approach. In this study, other studies in the literature, prospective teachers were asked to do proofing on the subject
that they remember the most instead of structured questions or previously dictated subjects. In other words,
students decided which subject to focus on their own. Therefore, it is expected that participants will report with
high-level cognitive characteristics on their preferred subject that they have learned best and most meaningfully.
Therefore, although their knowledge does not match the fourth-grade level, they used the high-level cognitive
level proof scheme. As a result, it is possible to say that analytical proof schemes are the desired schemes for the
use of students since it is thought to be at the center of mathematical exact thinking. Students utilize this scheme
not just for exact thinking but also when adapting previous knowledge to a new situation. Prospective teachers
decided which proof scheme to utilize without any constructed question. Results showed that prospective teachers
mostly preferred to use analytical proof scheme. This high level of cognitive functioning can emerge only in cases
where permanent and associative learning is present. To achieve such learning ability prospective teachers should
have sufficient foreknowledge and permanent knowledge. In conclusion, proofs in our study were at the level of
analytic proof scheme can be interpreted as independent of grade but related to the fact that subjects learned as a
result of casual meaningful and permanent education leads to higher cognitive level.

In addition, the fact that prospective teachers utilize an analytical proof scheme for trigonometry subjects
in this study also indicates that they had sufficient prior knowledge about trigonometry. This situation can be
explained by that students took trigonometry lessons in middle school where they often encountered proofs related
to trigonometry. Thus, this can be interpreted as follows: sufficient prior knowledge on a subject is needed to
exhibit analytical proof scheme on that subject. Mathematics is a science based on casualty; thus, doing
mathematical proof is of paramount importance. Hence, efficient understanding of linked topics and mathematical
concepts is a prerequisite for prospective teachers and students to be successful in doing mathematical proofs.
Writing a conclusion is the final part of the research paper, drawing everything together and tying it into initial
research. Writing a conclusion involves summing up the paper and giving a very brief description of the results,
although you should not go into too much detail about this. The discussion should relate the presented results to
those of previous own or other studies, interprets them and draw conclusions. It can outline working hypotheses,
theories, and applications. Some suggestions should be made for many target groups, such as implementers,
researchers, and educators, in accordance with the findings of this study. Suggestions can also be given under a
separate title.

Investigating the capacity of mathematic teachers to do mathematical proof does not illustrate the process
of proofing. Thus, studies that incorporate the process of doing proof together with proof schemes can be included
in undergraduate education, to provide teachers, researchers and educators with guidance on how to design
education for proof learning.

Also, proof schemes that students preferred to utilize can be explored in further depth and the reason of
their preferences can be explored. Investigating the factors that may be effective in the evidence schemes
preference of prospective teachers (such as the lessons they have taken before, their attitude toward mathematics
and their level of motivation) is thought to contribute to increasing the level of proof-making skills that prospective
teachers can experience.
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Abstract

The interaction of mind and environment are important in the formation of learning, based on the theories of
scientists such as Piaget, Vygotsky, Bandura and Montessori. The mind's potential is shaped, diversified and revealed
by the environment. This study was produced from the results of the Erasmus+ K201 project coded 2018-1-1T02-
KA201-048515, named PEARL "Emotional Empathic Proximal Learning-Educational Environment". This article
aims to reveal the effect of PEARL "Emotional Empathic Proximal Learning-Educational Environment" on the social-
emotional development of children aged 3-4. The study was conducted with the non-selective semi-experimental
research model with the final test control group. The characteristics of this experimental model are the creation of
randomly determined experimental and control groups and the determination of the effectiveness of the applied model
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by the final test. Children from Italy, Turkey, Spain and Lithuania, which are PEARL project partners, participated
in the research. 195 children were recruited for robotic activities and 207 for non-robotic activities in schools where
the project partners volunteered in their countries. The PEARL Education Model was applied to the children
participating in the study before the assessment. After the applications, each child was assessed using the Child
Observation Forms by their teachers with the help of video recordings captured. The mean score of the Child
Observation Form was obtained by averaging the total and individual country scores. It has been detected that the
average in all robotic group children is higher than the average in the non-robotic group. These practical findings
confirm the project hypothesis — "Group activities enriched with robotic coding activities develop children’s social
skills, cooperation skills, and ability to understand and express emotions".

Keywords: early childhood education, early childhood, robotic coding in early childhood, social emotional
development.

Pearl “Duygusal, Empatik ve Proksimal Ogrenme Egitim Ortamn”nin 3-4
Yas Cocuklarin Sosyal Duygusal Gelisimlerine Etkisinin Incelenmesi
Oz

Ogrenmenin olusmasinda, Piaget, Vygotsky, Bandura ve Montessori gibi bilim insanlarinin teorilerinden de
hareketle zihin ve gevre etkilesimi dnemlidir. Zihnin potansiyeli gevre ile sekillenmekte, gesitlenmekte ve agiga
¢ikmaktadir. Bu calisma 2018-1-IT02-KA201-048515 kodlu, Erasmus+ K201 projesi olan PEARL “Duygusal,
Empatik ve Proksimal Ogrenme Egitim Ortami” isimli projeden iiretilmistir. Bu ¢alijma PEARL Duygusal, Empatik
ve Proksimal Ogrenme Egitim Ortami’nin 3-4 yas araligindaki gocuklarin sosyal ve duygusal geligimi iizerindeki
etkisini incelemektedir. Arastirma, son test kontrol gruplu seckisiz yari deneysel aragtirma modeli ile
gerceklestirilmistir. Aragtirmaya, PEARL proje ortaklar1 olan Italya, Tiirkiye, Ispanya ve Litvanya’dan gocuklar
katilmistir. Proje ortaklari iilkelerinde goniillii olan okullarda, robotlu etkinliklere, toplam 195, robotsuz etkinliklere
ise 207 ¢ocuk alinmistir. Arastirmada, PEARL projesinde ¢ocuklar: degerlendirmek amaci ile gelistirilen “PEARL
Cocuk Gozlem Formu” kullanilmistir. Tiim robotlu grup ¢ocuklarinin ortalamasinin robotsuz grup ortalamasmdan
daha yiiksek oldugu saptanmistir. Uygulama sonucunda elde edilen bu bulgular ile proje hipotezi -“Robotik kodlama
etkinlikleri ile zenginlestirilmis grup etkinlikleri, ¢ocuklarda sosyal becerileri, igbirligi yapma becerilerini ve
duygular1 anlama ve ifade etme becerilerini gelistirir.”- dogrulanmistir.

Anahtar kelimeler: okul dncesi egitim, okul 6ncesi donem, okul 6ncesi dénemde robotik kodlama, sosyal
duygusal gelisim.
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INTRODUCTION

The learning process emerges through the interaction of the mind and environment. The individual makes
an effort to explain a new situation s/he has encountered with the schemes s/he created in the past. If an existing
scheme explains a new situation, this means reinforcing the previous learning rather than a new learning process.
If existing schemes cannot explain a new situation, a new scheme is needed, and the learning process begins. The
individual goes through the stages of assimilation, accommodation, and equilibration, respectively during the
learning process (Bacanli, 2011). When new knowledge reaches the equilibration stage, learning is realized. The
individual configures information with environmental effects and his/her mental processes (Beilin, 1994; Cole
&Wertsch, 1996; Erdem &Demirel, 2002; Vygotsky, 1978). Experiences in early childhood are important in
acquiring and structuring information.

It is well known that early childhood education is crucial and unique for the development of an individual.
The first 36 months of life is the period when the brain makes the most connections (synapses). Between the ages
of two and three, milestones occur in communication and emotional development, as well as in cognitive and
motor development. In the sensorimotor stage from birth to age two, babies receive information through their
senses by touching, looking, and listening. In the sensorimotor stage from birth to age two, babies receive
information through their senses by touching, looking and listening. A baby may not be able to make sense of a
particular toy at first, but may represent the object in his/her mind as s/he begins to look, feel, and manipulate it
frequently (Kurt, 2020). Piaget states that from the age of one, children begin to develop their sensory-motor skills
before their language develops (Piaget, 1965). Yet, in the presence of a new object, without knowing how to speak,
the child knows how to assimilate and incorporate this new object into each of her already developed schemes
(Bruce et al. 2006).

Vygotsky theorized that interaction with others has a major impact on cognitive development (Hockenbury
& Hockenbury, 2011). He believed that a child's mind develops when interacting with others (Bernstein et al.,
2008). During this interaction, children use language to ask questions and others respond to them, which
contributes to the development of children's cognitive abilities (Babakr, Mohamedamin & Kakamad, 2019;
Cacioppo & Freberg, 2013). Albert Bandura, in his social learning theory, developed the idea that human
behaviour occurs through interaction between the person and his/her environment. He suggests that learning is a
cognitive process that takes place in a social context, primarily through observation, reinforcement, or direct
teaching. Montessori, on the other hand, adopts a philosophy emphasizing that every child should be given their
sovereignty and freedom. She emphasizes that the five senses should work actively in learning (Koh & Frick,
2010).

Brain and environmental interaction are important for learning, based on the theories of scientists such as
Piaget, Vygotsky, Bandura, and Montessori. The potential of the mind is shaped, diversified, and revealed by the
environment. Therefore, the most important task of educators is to create deliberate environments in education, to
support all areas of mind-oriented improvement, and thus to enhance the environment. Accordingly, the PEARL
project, in which this study was produced, is subject to Piaget's Theory of Cognitive Development, Vygotsky's
Sociocultural Theory, the Montessori Method, and Bandura's social learning theory. Piaget and Vygotsky
configure information from the constructivist approach.

The constructivist approach clarifies what information is and how it is learned (Erdem & Demirel, 2002).
It allows the child to experiment with the information s/he got involved in through his/her mechanisms rather than
memorizing (Perkins, 1999). Children's active participation in their learning processes and constructing knowledge
by experiencing ensures that the learning is permanent (Cole & Wertsch, 1996). Concrete experiences and well-
designed materials facilitate for children to construct knowledge. In addition, advisory teachers who have a good
understanding of the scaffolding method aim to support the child's developmental potential. Mora Teruel (2018)
states that if the events are emotionally meaningful, attention, memorization, and other cognitive processes will
improve.

The educational environment encourages the emergence and expression of emotions. There is no learning
without emotion. Miller (2002) and Pintrich (2003) stated that learning does not solely mean "cold cognition" of
reasoning and problem-solving; They stated that learning and information processing are affected by emotions,
that is, “warm cognition” is also important in learning.

With the increasing importance of socially and emotionally supported education programs developed in
light of these approaches in recent years, early childhood educators focused on developing socially and
emotionally supported education programs. PEARL education is one of these programs. The learning environment
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proposed as part of the PEARL model focuses on empathy so that children who engage in activities together can
share their feelings and accept diversity. Hence, it creates an educational style that draws attention to diversity.
Furthermore, the model cares about the collaborative learning environment. The distribution of roles in
collaborative tasks allows children to adopt different perspectives, consider their abilities and challenges and those
of their peers, and come to create a final product or achieve a goal or perform a task with the contributions of all.
The PEARL model suggested that using robots in education would also be effective. Robots allow children to
experiment with materials. It leads to the emergence of emotions, motivation, empathy, and well-being (Deniz
et.al,2022).

For these reasons, this study aims to develop and promote an innovative, high-quality and inclusive
education model that increases the impact of early childhood education on the physical, mental, emotional, and
global well-being of individuals and groups, while promoting positive social values in society, academic
institutions, teacher training institutions. The PEARL project, which was conducted to create a network that
includes educational institutions, aimed to examine the social-emotional development of children aged 3-4.

METHOD

Method section may include research design, the study group or participants of the study, data collection
tools, data analysis.

Research Objectives

The PEARL project aims to develop and test an innovative, high-quality and European-level replicable
educational model suitable for developing emotional and empathic skills by supporting zone of proximal
development areas of children between the ages of 0-6. Within the framework of this general objective;

* The sub-objectives of the project include establishing an international network of experts and
organizations in close cooperation with academia, educational institutions, and teacher training agencies to
promote innovative and quality education in early childhood.

* Building a new curriculum for teachers to put into practice an experimental educational model to develop
the necessary skills in early childhood.

* Preparing a White book for public institutions and decision-makers at the national and European level on
educational approaches and models tested in children aged 0-6.

This study aimed to examine the effect of the PEARL “emotional, empathetic and proximal learning
educational environment” on the social-emotional development of 3-4-year-old children.

Research Design

The study was conducted with the non-selective semi-experimental research model with the final test
control group. The characteristic of this experimental model is the creation of randomly determined experimental
and control groups and the determination of the effectiveness of the applied model by the final test (Biiyiikoztiirk
etal., 2016).

Study Group

The research was conducted with children from Italy, Turkey, Spain, and Lithuania, which were PEARL
project partners, in the schools which were volunteered from the PEARL Project Partners. For robotic activities;
25 children from Italy, 40 children from Turkey, 60 children from Spain and 70 children from Lithuania
participated in the study. For non-robotic activities; 25 children from Italy, 47 children from Turkey, 65 children
from Spain and 70 children from Lithuania participated in the study. When there were children with special needs
in schools, they were asked to participate in the experimental groups. Thus, robotic activities were held with a total
of 195 children, and non-robotic activities were held with a total of 207 children in all countries. The experimental
and control groups for the groups aged 3-4 were formed as follows:

* Application of the activity with a robot to a group of 5 children (Experimental Group)

* Application of the activity without a robot to a group of 5 children (Control Group)

Data Collection

“PEARL Child Observation Form” was used to evaluate the effectiveness of the PEARL Education Model.

The Pearl Child Observation Form:

In order to evaluate the effectiveness of the PEARL Education Model, measurement tools that serve to
collect quantitative data were developed by the research team. "PEARL Child Observation Form" was prepared
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by the Gazi University project team in Turkey, which is one of the project partners. To write the items to be
included in PEARL Child Observation Form, discussions were done with researchers in the project partner
countries. Project objectives and in the literature (Beilin, 1994; Cole & Wertsch, 2002; Erdem & Demirel, 2002;
Omeroglu et al, 2015; Santrock, 2011a; Santrock, 2011b; Vygotsky, 1978) were taken into consideration, and
categories were determined. These categories are as follows:

e communication,

* group communication,

* collaboration,

expressing emotions,

self-expression,

cooperation,

coping with challenges,

creating strategies,

* following the instructions,

* achieving a purpose,

* understanding and managing positive and negative emotions.

The following steps were followed in order to ensure the scope and content validity and reliability of the
categories created for the Observation Form and the items created in this context.

* The categories which were determined and listed above were presented to the project partners in order to
get feedback whether it was suitable with the project’s objectives. Online meetings were planned with the partners
so that they can give feedbacks to the categories. The overall feedback of the project partners was to add a category
about educational emotions which were well-being, motivation, expressing emotions and prosocial behaviours.
Researchers from Turkey had taken notes and they finalised the categories of the form.

* After categories had been finalised, Gazi University project team started to work on the items of the form.
Items were prepared by taken into consideration of the categories and the literature. In addition, children’s
development at 3-4 of age was given importance. Therefore, drafted version of child observation form was created.
After that, the expert opinions of the other project partners were taken. For validity and reliability of the form, a
literature review is done about the project’s objectives.

» After items of the form is written, the items are sent to the experts. The items are revised depending on
the expert opinion.

* Before, the project’s application, a pilot study was conducted, and two experts filled the child observation
form. Project group came together and controlled the data of the two experts. Depending on the data collected by
the two experts, some of the items were revised or eliminated.

* Then, adjustments were made to the form, taking into account the feedback of the project partners on
adding items related to educational emotions (well-being, motivation, expressing emotions and prosocial
behaviour) in the observation forms.

In addition, demographic questions about the child's age and country were added to each form with the
opinions of the project partners.

Observation forms were prepared for 3-4 years of age;
¢ Child Observation Form applied to a group of 5 children who did the activity without a robot
* Child Observation Form applied to a group of 5 children who did the robotic activity

Two observation forms were created for both robotic activities and non-robotic activities. 45 items included
the robotic activity form, 40 items is included in the non-robotic activity form. Some items in the forms are
intended for positive-desirable, and some are intended for negative-undesirable behaviors. All items in each form
are graded with a Likert type between the scores of "0" and "10". The absence of behavior is evaluated as "0", and
fulfilment at the highest level is evaluated as "10". For example;

For the item "The child invites his/her teacher to join the game."; If the score 0 (zero) is marked for the
item, the child has never invited his/her teacher to the game. On the contrary; If the score of 10 (ten) is marked, it
means that the child has invited his/her teacher to the game pretty frequently.
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The Pearl Education Activities

The PEARL education model is based on Piaget's approach to learning, Vygotsky's area of proximal
development, Montessori's use of materials, and the Constructivist Approach's concepts of active learning and
knowledge structuring. The theories of Piaget and Vygotsky form the constructivist basis of the PEARL model.
As mentioned previously; “The constructivist approach explains what knowledge is and how it is learned” (Erdem
& Demirel, 2002). It does not support the child's memorization of literate but supports the construction of the
information with its mechanisms in the process in which s/he is involved by experiencing (Perkins, 1999). It
ensures that children actively participate in their learning processes and learn the structuring through experience
and knowledge (Cole & Wertsch, 2002). Concrete experiences and well-designed materials make it easy for
children to construct knowledge. In addition, educators who have a good understanding of the scaffolding method
also aim to support the developmental potential of the child. In the PEARL Educational Model, it is essential to
ensure that all children, regardless of their abilities, reach their developmental potential by being included in the
education process. The Montessori approach adopts a philosophy that argues that every child should be empowered
to their dominance and freedom. It is a child-oriented approach that allows children to learn at their own pace. The
Montessori Approach emphasizes that the five senses should work actively in learning (Koh & Frick, 2010). The
PEARL Education Model also prioritizes learning by doing and experiencing for children.

The activities for the PEARL Training Model were prepared in a few stages. At the first stage, the project
partners held online meetings and discussed the features that educational activities should carry. In the light of the
literature (Beilin, 1994; Cole & Wertsch, 2002; Erdem & Demirel, 2002; Omeroglu et al, 2015; Santrock, 201 1a;
Santrock, 2011b; Vygotsky,1978) and within the framework of the theories on which the project is based, it was
determined as the first feature that the activities should be prepared by the children and conditions of the country
involved in the project. The active participation of children in the activities and providing an opportunity for
teacher guidance were among the priorities. In addition, the importance of implementing activities both in a group
environment and individually was emphasized (Deniz et. al, 2022).

After determining the main characteristics of the activities, each country that is a partner of the project
prepared examples of activities for each age group of children with its team. These prepared activities were
presented to the opinion online. At this stage, each country evaluated the activities prepared by the other partner
countries in terms of compliance and applicability to the basic criteria by examining the effectiveness. As a result
of the evaluation, the activities with the highest score according to the scoring of all partners were selected to be
applied in the project. The activities prepared by the Spanish and Lithuanian teams were re-submitted to the
revision of the teams for application in the project. The revisions were discussed at online meetings and the
activities were finalized.

Two separate versions of the 3-4 age group events are “robotic and non-robotic activities”. The theme of
the event does not differ according to these two versions. In the activity where the robot is not used, the activity
process continues routinely and ends. In the activities where the robot is used, the robot is included in the activity
process in the last part of the activity; at the beginning of the activity, children are expected to perform the tasks
that they perform themselves, this time through the robot. For example, in the 3-4-year-old activity non-robotic,
children try to create sentences of three words with pictorial cards. In the 3-4-year-old activity with a robot, after
studying with sentence cards, a robot platform consisting of picture sentence cards is revealed, and children are
asked to code the robot and collect the picture cards related to the specified sentence on the platform via the robot.

At PEARL educational activities, Clementoni-produced Robot Doc is used to teach children Robotics and
coding skills. Robots are known to help cultivate digital thinking skills (Bers, Flanney, Kazakoff, & Sullivan,
2014). The PEARL Education Model also teaches robots to learn about group sharing, social and communication
skills, empathy, creativity, personal expression, and so forth. In this project, robots are used to develop prosocial
skills and values.

Implementation Process of Pearl Educational Activities

Before the implementation started, the schools are chosen by the partner countries with convenient
sampling. Schools in Turkey and Italy are private schools, and the schools in Lithuania and Spain are public
schools with this way variety of the population is tried to be provided. The teachers in the schools in Italy, Turkey,
Spain and Lithuania, which are the partner countries of the project, were trained online at an international level on
the purpose and process of the project, the observation forms, the activities to be implemented, and the filling of
the observation forms. In addition, detailed information meetings were held on the project by providing training
to teachers at the national level on the Zoom. After the training, the activities and materials (such as robots) to be
used in the application were shared with the teachers.
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Children aged 3-4 years in Italy, Turkey, Spain and Lithuania were included in the application. In the
project partner countries, the robots were used in the activities developed as part of the PEARL Education Model
in the experimental groups; And the same activities were adapted as robot-free variations for the control groups.
The teachers, who received the activities and materials, applied some of the five-person groups they created
robotics and some non-robotics in their schools. Teachers recorded their practices as videos. During the
implementation and evaluation process, the researchers in the project team were in contact with the teachers by e-
mail and telephone. With ongoing communication, teachers' questions were answered and their experiences were
shared.

After the application was completed, all the teachers participating in the application created many activities
under the PEARL Education Model, using their practical experience. These created activities were edited by the
experts involved in the project and shared online at an international level for the benefit of program makers,
practitioners, and other professionals in the field of pre-school education.

Data Analysis

After the implementations were completed, each child was evaluated with the Child Observation Forms
developed within the scope of the project, by watching the video recording by their teacher. The child observation
forms filled in by the teachers were hand-delivered by the researchers. The data were evaluated descriptively using
the SPSS programme. The mean score was obtained by taking the average of the child observation form scores for
each country and in total, and presented as the mean score in the Table 1.

FINDINGS

In this section, the mean scores of 4-years-old children from the observation form items are given in the
Table 1.

Table 1. Distribution of child observation form item score means of children in 3-4 age group by country

Italy Turkey  Spain  Lithuania  Total

L % L2 o 82 5 2 39 L2 o
~ é ~ é ~ é ~ é ~ é
a, a, a, a, a,
2 ¢ 2 g & & 2 5 & =
5 2 & &8 8 & & g & &
G) G) G) G) G)
The child is interests in participate in the activities 80 76 89 84 9 89 82 82 86 83
The child is anxious when starting the activity 14 26 25 23 86 84 40 39 44 44

The child does not lose motivation during the activity 6.5 46 66 68 76 81 70 72 70 70

The child has difficulties following the teacher’s directions 4.3 33 2.6 24 32 44 42 46 3.6 3.8

The child endeavours to stay the activity 6.1 67 76 78 83 84 75 73 7.6 7.6

The child wants to quit the activity when confronts a
difficulty during the activity

21 28 27 32 22 24 34 39 28 32

The child is willing to deal with the difficulty confronted
during the activity

66 67 65 6.1 74 71 66 63 68 6.5

The child becomes upset when having difficulty during the
activity

34 3.0 44 39 24 27 41 4.6 3.7 3.7

The child becomes happy when dealt with difficulty during
the activity

60 46 85 79 73 77 32 21 59 53

The child expresses negative feelings with a gesture, facial
expression, and voice when

53 60 66 67 38 37 54 64 53 58

The child gets angry when having difficulty during the
activity

31 33 2 1.8 22 22 36 49 28 32

The child becomes happy after finishing the activity 83 80 93 83 92 87 76 175 85 80

The child expresses positive feelings with a gesture, facial

. . . g . . . 2 8. 8 84 82 82
expression, and voice when feels happy during the activity 79 77 87 82 83 8 78
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Italy Turkey  Spain  Lithuania  Total
L2 % L2 o 82 5 2 39 L2 o
2 é 2 é 2 é 2 é 2 é
a, a, a, a, a,
2 ¢ 2 g 5 & 2 5 & o
S 85 885 &8 & &2 & 8
G) G) G) G) G)
The. child asl'<s. for others’ help when having difficulty 53 47 65 58 35 32 44 34 49 42
during the activity
The child is willing to experience new activities 75 73 79 6.6 88 86 7.8 83 8.0 7.8
The child shows willingness to complete the activity 777 72 81 6.8 84 83 50 68 7.0 72
The child gets angry when making a mistake 27 32 17 15 1.8 23 3.0 43 23 3.0
The child smiles often during the activity 6.8 51 73 62 73 68 65 71 69 6.5
The. child get§ e.xc1ted when produces new ideas or things 63 66 79 75 76 74 55 73 67 73
during the activity
The child shows sadness when making a mistake 51 6.1 55 4 24 34 44 48 43 44
The child leaves the game when gets angry 25 22 32 25 12 15 19 27 21 23
The child shows courage when starting a new activity 69 64 79 7 79 75 7.1 77 75 73
Th? .Chlld practices willingly the roles given during the 75 72 84 79 89 83 72 72 80 77
activity
The. Chll.d tries dlfff.:rent way§ t.0 solve the issue when 62 49 73 66 55 63 60 66 62 63
having difficulty during the activity
The child gets anxious when confronts a difficulty 24 40 35 3.1 45 49 46 63 40 48
The child is happy in group work. 73 71 83 7.7 85 8 7.1 76 78 1.7
The child gets angry when The child cannot fulfil his role 34 34 26 17 22 25 32 53 28 34
in the group.
The child angers his friends because of his misbehaviour in 13 28 2 2 18 17 23 34 19 25
the group.
Th? .Chlld focuses on the materials (robot) used in the 74 27 3.7 77 22
activity
The child enjoys using materials (robot) used in the activity 7.6 9.1 9.2 7.8 8.5
Th? c.hlld gets excited with the material (robot) used in the 79 9.4 9 75 23
activity
The Chlld. c?eates new games with the material (robot) used 50 71 45 57 57
in the activity
The child passmnately shares with the teacher experiences 59 2.9 73 6.7 73
s/he had with the robot
The child expresses others’ positive/negative feelings 6.7 57 74 71 74 72 76 80 74 73
Th? (.:hlld displays behaviours that disturbs the flow of the 30 24 24 18 3 34 31 45 29 32
activity
The child complains about classmates during the activity 2.8 3.3 7.7 56 64 52 56 58 6.1 53
The child comrr?u.rllcates positively with the children in the 15 35 15 11 18 14 22 40 18 25
group at the activity.
The child has dlfﬁcullty. communicating with the children 16 23 18 2 21 2 30 40 23 28
in the group at the activity.
The child collaborates with friends in the group 67 58 76 7.1 81 73 62 65 7.1 6.8
The child cooperates with classmates 65 62 79 78 84 7 66 6.1 74 6.8
The child enjoys helping classmates during the activity 61 57 79 73 77 71 69 63 73 67
The child stays calm when solving issues with others 68 69 68 7.1 8 7.6 65 54 70 6.6
The child cares about classmates who are upset 44 48 62 44 53 6 54 59 55 54
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The Effect of PEARL

Italy Turkey  Spain  Lithuania  Total
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The child displays reluctance in participating in the group 16
work. '
The child Qrov1de§ support to other children while they 56 56 74 58 68 67 61 59 65 60
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In Table 1, the mean scores of children in the 3-4 age group by country are given for the items they receive
from the PEARL Child Observation Form. According to countries, graphs for mean score comparisons for each
item are shown in Figure 1-12. The graphs are chosen to show how PEARL Educational Model is impacted both
robotic and non-robotic groups. Therefore, the most meaningful items and result are chosen and they are presented

below.

9,5
9,0
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c 8,0 ’
o 7,5
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6,5
Italy Turkey Spain Lithuania Total
m Robotic Activity Group 8,0 8,9 9,0 8,2 8,6
m Non-Robotic Activity Group 7,6 8,4 8,9 8,2 8,3

Figure 1. Country-specific distribution of “The child is interests in participate in the activities” item scores for
3—4 age group children.

When examining the mean scores of the item “The child is interests in participate in the activities” by
countries, it is seen that while the children in Spain have the highest mean score in the administration “Non-
robotic”, the children in Italy have the lowest mean score. In the administration “Robotic”, it has been determined
that while the children in Spain have the highest mean score, the children in Italy have the lowest mean score.

The mean score difference between the group robotic and the group non-robotic is determined to be the

highest in Turkey and the least in Lithuania for the robotic activity group. When examining the total scores of all
children in all countries, the mean score of the ones robotic is higher than the mean score of those non-robotic.
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Figure 2. Country-specific distribution of “The child becomes happy after finishing the activity” item scores for
3—4 age group children.
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When examining the mean scores of the item “The child becomes happy after finishing the activity” by
countries. As it is seen that while the children in Spain have the highest mean score in the administration “Non-
robotic”, the children in Lithuania have the lowest mean score. In the administration “Robotic”, it has been
determined that while the children in Turkey have the highest mean score, the children in Italy have the lowest
mean score.

The mean score difference between the group robotic and the group non-robotic is determined to be the
highest in Turkey and the least in Spain in favor of the group robotic. When examining the total scores of all
children in all countries, the mean score of the ones robotic is higher than the mean score of those non-robotic.

9,0 '
8,5 '
8,0
c
g 7,5
7,0 '
6,5 ,
Italy Turkey Spain Lithuania Total
m Group With Robot 7,4 8,7 8,7 7,7 8,2

B Group Without Robot

Figure 3. Country-specific distribution of “The child becomes happy after finishing the activity” item scores for
3—4 age group children.

When the mean scores of the item “The child becomes happy after finishing the activity” are examined
according to the countries, it is observed that the children in Turkey and Spain have the highest average in the
“with-robot” application, while the children in Italy have the lowest average.
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Figure 4. Country-specific distribution of “The child enjoys using materials (robot) used in the activity” item
scores for 3—4 age group children.

99

When examining the mean scores of the item “The child enjoys using materials (robot) used in the activity
by countries, it is seen that while the children in Spain have the highest mean score in the administration “Robotic”,
the children in Italy have the lowest mean score.
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italy Turkey Spain Lithuania Total
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Figure 5. Country-specific distribution of “The child gets excited with the material (robot) used in the activity”
item scores for 3—4 age group children.

When examining the mean scores of the item “The child enjoys using materials (robot) used in the activity”
by countries, it is seen that while the children in Spain have the highest mean score in the administration “Robotic”,
the children in Italy have the lowest mean score.
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Figure 6. Country-specific distribution of “The child creates new games with the material (robot) used in the
activity” item scores for 3—4 age group children.

When examining the mean scores of the item “The child creates new games with the material (robot) used
in the activity” by countries, it is seen that while the children in Turkey have the highest mean score in the
administration “Robotic”, the children in Spain have the lowest mean score.
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Figure 7. Country-specific distribution of “The child passionately shares with the teacher experiences The child
had with the robot” item scores for 3—4 age group children.
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When examining the mean scores of the item “The child passionately shares with the teacher experiences
the child had with the robot” by countries, it is seen that while the children in Turkey have the highest mean score
in the administration “Robotic”, the children in Italy have the lowest mean score.

italy Turkey Spain Lithuania Total
m Group With Robot 2,8 7,7 6,4 5,6 6,1

m Group Without Robot 3,3 5,6 5,2 5,8 53
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Figure 8. Country-specific distribution of “The child expresses others’ positive/negative feelings” item scores for
3—4 age group children.

When examining the mean scores of the item “The child expresses others’ positive/negative feelings” by
countries, it is seen that while the children in Lithuania have the highest mean score in the administration “Non-
robotic”, the children in Italy have the lowest mean score. In the administration “Robotic”, it has been determined
that while the children in Italy have the lowest mean score, the children in Lithuania have the highest mean score
at an equal rate have the highest mean score in the administration “Robotic”, the children in Italy have the lowest

mean score.
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9,0
8,0
7,0
6,0
5,0
4,0
3,0
2,0
1,0
0,0

Mean

A\ O\ \\ \ N

Figure 9. Country-specific distribution of “The child cooperates with classmates” item scores for 3—4 age group
children.

When examining the mean scores of the item “The child cooperates with classmates” by countries, it is
seen that while the children in Spain have the highest mean score in the administration “Non-robotic”, the children
in Italy have the lowest mean score at the equal rate. In the administration “Robotic”, it has been determined that
whereas the children in Spain have the highest mean score, the children in Lithuania have the lowest mean score.

The mean score difference between the robotic group and the non-robotic group is determined to be the
highest in Italy and the least in Lithuania for the robotic group. When examining the total scores of all children in
all countries, the mean score of the ones robotic is higher than the mean score of those non-robotic.
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Figure 10. Country-specific distribution of “The child fulfils his/her role in the group work (The child collaborates
with friends in the group)” item scores for 3—4 age group children.

When examining the mean scores of the item “The child fulfils his/her role in the group work™ by
countries, it is seen that while the children in Turkey have the highest mean score in the administration “Non-
robotic”, the children in Lithuania have the lowest mean score at the equal rate. In the administration “Robotic”,
it has been determined that while the children in Spain have the highest mean score, the children in Italy have the
lowest mean score.

The mean score difference between the group robotic and the group non-robotic is determined to be the
highest in Lithuania and the least in Spain for the group robotic. When examining the total scores of all children
in all countries, the mean score of the ones robotic is higher than the mean score of those non-robotic.
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Figure 11. Country-specific distribution of “The child enjoys helping classmates during the activity” item scores
for 3—4 age group children.

When examining the mean scores of the item “The child enjoys helping classmates during the activity”
by countries, it is seen that while the children in Turkey have the highest mean score in the administration “Non-
robotic”, the children in Italy have the lowest mean score at the equal rate. In the administration “Robotic”, it has
been determined that while the children in Turkey have the highest mean score, the children in Italy have the
lowest mean score.

The mean score difference between the robotic group and the non-robotic group is determined to be the
highest in Lithuania and the least in Turkey in favor of the non-robotic group. When examining the total scores of
all children in all countries, the mean score of the ones robotic is higher than the mean score of those non-robotic.
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Figure 12. The graphic regarding the distribution of total mean scores obtained by the children aged 3-4 from the
items of Child Observation Form by countries.

When examining the total mean scores obtained by the children aged 3-4 from the items of Child
Observation Form by countries, it is seen that while the children in Lithuania have the highest mean score in the
administration “Non-robotic”, the children in Italy have the lowest mean score. In the administration “Robotic”, it
is observed that while the children in Turkey have the highest mean score, the children in Italy have the lowest
mean score.

The mean score difference between the group robotic and the group non-robotic is determined to be the
highest in Turkey and the least in Italy in favor of the group robotic. When examining the total scores of all children
in all countries, the mean score of the ones robotic is higher than the mean score of those non-robotic.

DISCUSSION & CONCLUSION

Discussion

The study was conducted with children in Italy, Turkey, Spain, and Lithuania. When the total mean scores
of the children aged 3-4 years old from the Child Observation Form items were analyzed, it was determined that
the children in Lithuania had the highest average and the children in Italy had the lowest average in the application
non-robotic. In the application robotic, it was observed that the children in Turkey had the highest average, and
the children in Italy had the lowest average. For groups robotics, the mean score difference between groups with
and non-robotics is the highest in Turkey and the lowest in Italy.

All children who joined the application robotic received over seven points from the matters “The child is
interests in participate in the activities, The child does not lose motivation during the activity, The child endeavors
to stay the activity, The child becomes happy after finishing the activity, The child expresses positive feelings with
a gesture, facial expression, and voice when feels happy during the activity, The child is willing to experience new
activities, The child shows willingness to complete the activity, The child shows courage when starting a new
activity, The child practices willingly the roles given during the activity, The child is happy in group work, The
child focuses on the materials (robot) used in the activity, The child enjoys using materials (robot) used in the
activity, The child passionately shares with the teacher experiences The child had with the robot, The child
expresses others’ positive/negative feelings, The child collaborates with friends in the group, The child cooperates
with classmates, The child enjoys helping classmates during the activity, The child stays calm when solving issues
with others, The child gets excited with the material (robot) used in the activity” in PEARL Child Observation
Form. When the total scores of the children in the countries were examined, it was determined that the average of
the group robotics was higher than that of the group non-robotics.

The PEARL Education Model places peer relationships and the development of empathic feelings at the
center of the model and group interaction. Children collaborate with their peers when they encounter difficulties
by their developmental level. Concerning peers, the child can take on different roles, cooperate in small groups,
learn the perspective of others and develop sharing skills. Group relationship provides both emotional and
cognitive development, and solving problems together is internalized by children.

The PEARL “Emotional Empathic and Proximal Learning-Educational Environment” is a project that aims
to develop and test an educational model, it is innovative and replicable at an international level and aims at the
very first phase of childhood, which is 0 — 6 years. When the purpose of the project is taken into consideration, as
seen from the research findings, children aged 3-4 years participating in an activity with a robot in a group

297



environment are more willing to engage in activities, feeling excited about working with a robot, reflecting their
emotions using body and verbal language, and have more problems than children participating in non-robotic
activities. It was determined that they scored higher in the skills of solving in easy and positive ways, fulfilling
their responsibilities, cooperating with their friends, and interacting in a shared way. With these findings obtained
as a result of the application, it can be said that the project hypothesis “Group activities enriched with natural
materials and robotic coding activities improve social skills, abilities to cooperate and to understand and express
emotions in children” has been proved.

Examining Piaget's theory, the learning process occurs through the interaction of the mind and environment.
During this process, the individual tries to explain the new situation with the schemes he or she created in the past.
If existing schemes explain a new situation, reinforcement of previous learning happens instead of learning. If
existing schemes cannot explain a new situation, a new scheme is needed. Thus the learning process is initiated.
In the learning process, individuals go through the processes of assimilation, adjustment and balancing,
respectively (Bacanli, 2011). When new information becomes balanced, learning takes place. Individuals structure
information with environmental impact and their mental processes (Beilin, 1994). PEARL’s Education model has
also enabled children to structure the knowledge they have gained through their interactions with their environment
(organizing teachers and classroom environments, integrating materials such as robots into events, and so forth)
(Beilin, 1994; Cole & Wertsch, 2002; Erdem & Demirel, 2002; Vygotsky,1978).

According to Vygotsky, the individual constructs knowledge by interacting with people in the child’s social
environment. The person knows that the child can construct his/her own. In the zone of proximal development, on
the other hand, there is the knowledge that an individual can construct accompanied by a peer or an adult
(Vygotsky, 1978). Through the scaffolding method, the individual can also construct knowledge that the child
cannot construct on his’her own. The PEARL Educational Model emphasizes the importance of the zone of
proximal development, argues that peer communication and effective teacher support are required for children to
fulfil their potential.

Conclusion

This study is conducted within Erasmus+ KA201 project PEARL “Emotional Empathic and Proximal
Learning-Educational Environment” that aims to develop and test an educational model, which is innovative and
replicable at an international level and aims at the very first childhood, 0 — 6 years. Thus, the study examines
PEARL Emotional, Emphatic and Proximal Learning Environment’s effect on the social-emotional development
of children age 3-4. The study results are summarized below.

* Group activities with children ages 3-4 enriched with robotic coding activities, develop children’s social
skills, cooperative skills, and ability to understand and express emotions. The hypothesis is confirmed.

* An international network of experts and organizations has been established in close cooperation with
academia, educational institutions, and teacher training institutions to promote innovative and quality education
in early childhood.

* New activities aimed at teachers have been created to launch an experimental education model in early
childhood to develop the necessary skills.

» Teachers shared many activities they prepared in line with the PEARL Education Model on the
international platform through the digital network established.

Recommendations

According to the results of the study, which aimed to reveal PEARL Emotional, Emphatic and Proximal
Learning Environment’s effect on the social-emotional development of children aged 3-4 years, the
recommendations are listed below:

* An innovative, high-quality and repeatable European-level education model could be developed to
enhance emotional and empathetic skills by supporting proximal development areas of children aged 3-4. The
model developed is based on structured learning in the education of children aged 3-4, using educational materials
such as robots to support the proximal development of children and provide teacher guidance in collaboration,
sharing and empathic development.

* An international network of experts and organizations may be established in close cooperation with
academia, educational institutions and teacher education institutions to encourage innovative and quality education
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in early childhood. This educational model can be shared with children both in-person and online to enrich the
model and ensure equal opportunity, inclusion and sustainability by reaching all children.

* A new teacher-oriented curriculum could be created, using the established academic network, to deliver
an experimental teaching model in collaboration with international experts and organizations to develop the
necessary skills in early childhood.

Limitations

The study had also some limitations. One of the limitations of the study was that the study was conducted
during the Covid-19 pandemic. Therefore, it became impossible to work face-to-face with partners in other
counties. Therefore, all of the meetings and training course are done online. Therefore, the Covid-19 pandemic
had limited face-to-face interaction among the project partners. Another limitation of the study is that the data
collection tool is first written in Turkish, then it is translated in English. All of the countries translated the PEARL
Child Observation Form in their language. Therefore, this may have had effect on the results of the study. In
addition, the reliability study PEARL Child Observation Form were not conducted. Thus, the results of the study
would not be generalized.
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Abstract

The aim of this study is to examine the effects of emotion regulation skills and cognitive flexibility levels on
preschool teachers' choice of classroom management strategies. 211 preschool teachers participate in the research,
which uses the relational survey model, one of the quantitative research methods. Emotion Regulation Difficulty
Scale, Cognitive Flexibility Inventory, Classroom Management Strategies Scale are used in the research. As a result
of the research, it is determined that preschool teachers' emotion regulation and cognitive flexibility levels are high

and that they can control their emotions better when their professional experience increases and that the cognitive
flexibility of experienced ones who are new to the profession is better. In addition, it is seen that preventive and
problem-oriented strategies are at a high level in classroom management and that their supportive strategies are at a
moderate level. In addition, it is determined that awareness levels from emotion regulation difficulties and control
levels from cognitive flexibility are effective on supportive and problem-oriented classroom management strategies,
but not on preventive strategies.

Keywords: Preschool, classroom management, cognitive flexibility, emotion regulation.

Okul Oncesi Ogretmenlerinin Duygu Diizenleme Becerileri ile Bilissel
Esneklik Diizeylerinin Simif Yonetimine EtKkisi
Oz

Bu arastirmanin amaci, okul dncesi 6gretmenlerinin sinif yonetimi stratejileri tercihlerinde duygu diizenleme
becerileri ile bilissel esneklik diizeylerinin etkisini incelemektir. Nicel arastirma yéntemlerinden iliskisel tarama
modeli kullamilan aragtirmaya 211 okul dncesi dgretmeni katilmigtir. Aragtirmada Duygu Diizenleme Giigliigii Olgegi,
Bilissel Esneklik Envanteri ve Simf Yoénetimi Stratejileri Olgegi kullanilmustir. Arastirma sonucunda, okul éncesi
ogretmenlerinin duygu diizenleme ve biligsel esneklik diizeylerinin yiiksek oldugu, mesleki tecriibeleri arttikga
duygularini daha iyi control edebildikleri, meslege yeni baslayanlarmn ise biligsel esnekliklerinin daha iyi oldugu
belirlenmistir. Ayrica sinif yonetiminde dnleyici ve soruna yonelik stratejileri yiiksek diizeyde, destekleyici stratejileri
ise orta diizeyde kullandiklar1 ve duygu diizenleme giigliiklerinden farkindalik diizeyleri ile biligsel esnekliklerinden
control diizeylerinin destekleyici ve soruna yonelik siif yonetimi stratejileri iizerinde etkili oldugu, ancak 6nleyici
stratejiler iizerinde etkili olmadig: tespit edilmistir.

Anahtar kelimeler: Okul dncesi, sinif yonetimi, biligsel esneklik, duygu diizenleme.
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INTRODUCTION

Classroom management is the process of the teacher taking account of the individualistic differences and
the nature of the classroom interactions of the children by making them feel trust and belonging providing
appropriate educational environments for learning and providing motivation (Tal, 2010). In a classroom consisting
of well-motivated students, learning-teaching activities are more effective, problem behaviours that can be seen in
the classroom are reduced, classroom management is easier and student participation is expected to be at a higher
level (Ozkan, 2005). Children are more successful in transference the knowledge and ability they have gained in
these classes to live, adapting to social environments, and their relationships with family and peer groups (Akgiin
et al., 2011). In classrooms with a high level of classroom management skills and, as an outcome of it, a positive
classroom climate, it is indicated that children's academic skills example language, mathematics, literacy and social
skills such as self-regulation are enabled and that academic success increases (Burchinal et al., 2010; Downer et
al. ., 2007; Mashburn, et al., 2008), and that the incidence of problem behaviour is reduced or even prevented
(Flores & Jacoby, 2017; Marzano & Marzano, 2003; Norris, 2003; Pianta & Hamre, 2009; Snyder et al., 2011). in
other words, it is stressed that problem behaviours and teacher burnout (Evers et al., 2004; Flores & Jacoby, 2017)
and a decrease in academic achievement (Allyon & Roberts, 1974; Frick et al., 1991) are commonly observed in
a classroom with inadequate classroom management skills. Goals such as maintaining uninterrupted education,
ensuring effective instructor-child interaction, and achieving the goals of children's compliance with the rules and
self-regulation process increase the importance of teachers and classroom management especially in pre-school
classes (Zembat & Il¢i Kiismiis, 2020).

A warm, affectionate relationship between theinstructor and the child and effective classroom management,
in which consistent and stable classroom rules are applied, affects the teacher's emotion regulation skills (Buettner
et al., 2016). Preschool teachers are faced with many situations in which they may show signs of emotion
regulation difficulties while applying their daily routines: Such as heavy workloads, behavioural problems of
students (Friedman-Krauss et al., 2014; Zhai et al., 2011), working for low wages (Hall -Kenyon et al., 2014),
parent-teacher, teacher-manager relationship (Rentzou, 2012). These difficulties reason to feel preschool teachers
to intense stress, difficulty in communicating effectively with children and teachers' emotional difficulties and
even depression (Curbow et al., 2000). It is emphasized that preschool teachers with emotion regulation difficulties
and depressive indications at negative classroom climate and classroom management which have ineffective
teacher-child interaction in such a classroom atmosphere are inevitable (Gerber et al., 2007; Hamre & Pianta,
2004; Jeon et al., 2014; Whitaker et al., 2015). Because preschool teachers who have difficulty in emotion
regulation have difficulty in establishing effective teacher-child interaction and managing behavioural problems
and at the same time they show signs of professional burnout (Buettner et al., 2016). Difficulty in sensation
regulation and intense stress strain the personal resources of preschool teachers, negatively affect their functional
skills and daily routines (Montgomery & Rupp, 2005), their capacity to tolerate children decreases, and they
encounter more problems in classroom management regarding students' behaviours (Chang, 2009). Studies have
emphasized that emotionally indecisive and stressed primary school teachers show less tolerance to challenging
behaviours (Kokkinos et al., 2005), similarly preschool teachers become more desensitized by displaying fewer
sensitive behaviours in their interactivities with kids, and kids exhibit more negative sensations and display
aggressive behaviours (Buettner et al., 2016; de Schipper et al., 2009; Rentzou, 2012). As a result, preschool
teachers, who have difficulty in emotional regulation and work stress, will reflect their emotional dilemma to the
classroom environment and prepare an environment for children to have low participation and social-emotional
inadequacy and decrease academic achievement (Ota et al., 2012; Siekkinen et al., 2013; Sutton et al., 2009). What
is expected from a teacher who has coped with emotion regulation difficulties is to make learning environments
more enjoyable by reflecting and expressing positive sensations rather than negative sensations in the classroom
surroundings, contributing to the child's development of a positive attitude towards school (Turner et al., 2003).

However, teachers need to have the ability to find immediate solutions to successive daily problems, to be
able to rapidly attention and reaction to changes in students and the classroom environment. Preschool teachers
who have such coping skills can prevent the problems from growing (Oishi et al., 2018). Therefore, teachers need
to respond to the needs of each student (Yasar-Ekici & Balct, 2019), adapt to different and unusual situations and
develop alternative perspectives towards these situations (Cuhadaroglu, 2013) and contribute to the academic
success of students (Celikkaleli, 2014). Cognitive flexibility, which is defined as the ability to switch between
thoughts and find alternative solutions to problems (Crone et al., 2004, Dennis & Wander Wal, 2009), as organising
meaningfully related situations by reformatting them, as transferring attention away from a single source to another
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source (Stahl & Pry, 2005), as the ability to adapt thoughts and behaviours (Barbey et al., 2013), as gaining
competence to adapt to multiple options by recognising options before deciding on behaviour (Bilgin, 2009),
allows us to choose a different strategy by abandoning an unhelpful cognitive strategy when faced with a problem
(Scott, 1962). Individuals with an advanced level of cognitive flexibility can be described as focusing their
attention fully on a subject, thinking analytically, flexible in adapting to change (Schouten et al., 2000), are
responsible, and have high self-confidence (Martin & Rubin, 1994; Martin & Anderson, 1998), can show excessive
tolerance to conflicts (Chung et al., 2012).

Based on this information, it is thought that emotion regulation and cognitive flexibility skills may be
effective on preschool teachers' classroom management skills. However, in previous research generally, it is seen
that there are research related between teachers' classroom management skills and gender (Kaplan, 2018; Yesilyurt
& Cankaya, 2008; Zembat et al., 2017) and working year (Dinger & Akgiin, 2015; Yildirim, 2016; YasarEkici et
al., 2017; Zembat & Il¢iKiismiis, 2020), teacher's age (Dinger & Akgiin, 2015; Yildirim, 2016; Metin et al., 2017;
Zembat & Il¢i Kiismiis, 2020), education level (Ata & Akman, 2016; Zembat & ll¢i Kiismiis, 2020), self-efficacy
perceptions (Demir, 2015; Demir & Sahin Asi, 2018) and burnout levels (Adigiizel, 2016). No research has been
found examining the effect of teachers' emotion regulation skills and cognitive flexibility levels. Therefore, the
purpose of this study is to examine the effects of emotion regulation skills and cognitive flexibility levels on
preschool teachers' choice of classroom management strategies. For this aim, answers to the following questions
were sought.

1. What is the relationship between preschool teachers' difficulties in emotion regulation, cognitive
flexibility and classroom management strategies?

2. Do preschool teachers' emotion regulation difficulties, cognitive flexibility, and classroom management
strategies differ according to gender, educational status, age and professional seniority?

3. Is there a significant relationship between preschool teachers' emotion regulation difficulties, cognitive
flexibility, and classroom management strategies?

Do preschool teachers' emotional regulation difficulties and cognitive flexibility determine their classroom
management strategies?

METHOD

In the following section, the methodology of the present study is systematically delineated, aligning with
the recognized three stages of scale development, encompassing eight steps as outlined by DeVellis (2012). These
stages include design, development, and evaluation, each contributing to the comprehensive description of the
study group, the nuanced development process of the FES scale, data collection instruments, and rigorous data
analysis techniques. The process adheres to the principles and stages that DeVellis (2012) has detailed,
emphasizing conceptual clarity, psychometric validation, and empirical justification. The step-by-step articulation
of these phases ensures transparency and replicability, underscoring the study's contribution to the research on
feedback experiences within the educational setting.

FINDINGS
Research Model

The relational survey model, a quantitative research technique, is used in this study to analyse the
relationship between the variables. The relational screening model is a model that seeks to ascertain the direction
and magnitude of change in two or more variables (Karasar, 2012). It is regarded reasonable to carry out a
relational study to look at how preschool teachers' struggles with emotion control and their cognitive flexibility
affect their use of classroom management techniques.

Research Ethics

Informed consent was received from each participant, and the university (19/01/2022-29/17) granted ethics
approval for the current study. The participants were told the goals of the study, the steps that would be taken to
carry it out, and how long it would take. They were also told that participation in the study was entirely voluntary.
Without incurring any consequences, they had the right to revoke their consent and stop taking part at any moment.
The teachers who freely took part in the study were labelled as K1, K2.

303



Population and Sample

Preschool teachers employed by Turkish pre-school educational institutions constitute the population of
this study. The sample for the study is chosen using an easily accessible sampling approach that saves the
researcher time, money, and labour (Biiyiikoztiirk et al., 2016). The population in this study is formed using the
idea of sample accessibility. Preschool teachers employed by the pre-school education institution were contacted
during the fall semester of the 2021-2022 academic year by WhatsApp and phone. Teachers who agreed to
participate in the study willingly filled out a Google form used for data collection. Table 1 lists the demographics
of the preschool teachers who took part in the study.

Table 1. Demographic Information Regarding Pre-school Teachers Who Have Participated in the Research

Variables n %
Female 198 93,8

Gender Male 13 6.2

. . Undergraduate 187 88,6

Educational Attainment Post-graduate 4 114
22-32 38 18
33-38 43 20,4

Age
39-44 71 33,6
45 and over 59 28
1-10 years 72 34,1

Professional Seniority 11-20 years 124 58,8
20 years and over 15 7,1

According to Table 1, 93,8% of the pre-school teachers participating in the research are female and 6,2%
are male. 88,6% of the participants have undergraduate education, 11,4% have graduate education and 18% are
22-32; 20,4% 33-38; 33,6% were 39-44; 28% of them are in the age group of 45-over. In addition, 34,1% of
teachers are 1-10; 58,8% of them have a working period of 11-20 and 7,1% have a working time of 26 years or
more.

Data Collection Tools

In this study, “Personal Information Form, Emotion Regulation Difficulty Scale, Cognitive Flexibility
Inventory, and Classroom Management Strategies Scale” were used as data collection tools.

Personal Information Form (PIF): The KBF form showing the gender, age, educational status, and
professional seniority of the preschool teachers in the study group was prepared by the researchers.

Emotion Regulatory Difficulty Scale (ERDS): In 2010, Ruganct and Geng¢oz translated the ERDS, which
was created by Grazt and Roemer (2004). The ERDS uses a 5-point Likert Type scale with a total of 36 items and
6 sub-dimensions (1: almost never, 2: rarely, 3: sometimes, 4: often, 5: almost always). A minimum of 36 and a
maximum of 180 points can be earned in the original scale. It demonstrates that the difficulty in emotion regulation
grows along with the scale score. Ruganci and Geng6z (2010) did confirmatory factor analysis first to look at the
factor structure of the scale in the study of adaptation to Turkish, but they were not included in the Turkish version
of the scale because the tenth item in the scale had a low load value and decreased the internal consistency
coefficient (0,06). Since it did not demonstrate enough association with the scale, 35 items were analysed. The
internal consistency coefficient (Cronbach's Alpha) for the Turkish version of the ERDS ranged between 0,75 and
0,90 for its sub-dimensions and was 0,94 for the entire scale. Additionally, the test-retest reliability coefficient was
calculated to be 0,83 in the entire scale and between 0,60 and 0,85 in its sub-dimensions (Ruganct & Gengdz,
2010).

Cognitive Flexibility Inventory (CFI): CFI created by Dennis and Vander Wal (2010), measures a person's
capacity to generate alternative, harmonious, appropriate, and balanced thinking in challenging circumstances.
The scale, which has 20 items, has two subscales. The alternatives subscale's Cronbach's alpha value in its original
version was 0,91 for both the first and last measurements. The Cronbach's alpha values of the control subscale
were 0,86 in the first measurement and 0,84 in the final measurement. In the adaptation study of Giiliim and Dag
(2012), a similar two-factor structure was attained. The factor analysis led to the identification of two sub-
dimensions; the "alternative (1, 3, 5, 6, 8, 10, 12, 13, 14, 16, 18, 19, 20)" and the "control (2, 4, 7,9, 11, 15, 17)".
The "Alternatives" sub-dimension consists of statements that the individual can come up with other solutions to
challenging situations or that there may be alternative explanations for real-world issues and human behaviour.
The 'control' sub-dimension consists of statements about the ability to control challenging situations. For instance,
“I consider many options before making a decision.” is an item that can be found in the alternative dimension of
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the scale, and “T have difficulty in making decisions when faced with difficult situations.” can be seen in the control
dimension. While the Control subscale (7 questions) had a Cronbach's alpha value of 0,85 and an explained
variance of 13,27%, the Alternatives subscale (13 items) had a Cronbach's alpha value of 0,89 and a variance of
36,57%. Despite the fact that Cronbach's alpha value for the entire scale is .90, the total percentage of variance
that the entire scale can explain is 49,8%. The inventory has a range of scores, with 20 being the lowest and 100
being the most. Reverse coding is used for the scale's items 2, 4, 7,9, 11, and 17.

Classroom Management Strategies Scale (CMSS): The “classroom management strategies scale”
developed by Biiyiiktaskapu-Soydan, Durmusoglu-Saltali, and Oztiirk-Samur (2022) was used. The relevant scale
consists of three sub-dimensions, 13 sub-dimensions that are related to these three sub-dimensions, and 89 items.
Within the first sub-dimension of the scale, the "preventive strategies scale", seven sub-dimensions are program
and routines (questions 1 to 11), transitions between activities (questions 12 to 16), organizing the classroom
environment (questions 17 to 21), encouraging participation in activities (questions 22 to 27), teaching behaviour
expectations (questions 28 to 34), supportive dialogues (questions 35 to 41) and giving direction (questions 42 to
48) and 48 items. Six sub-dimensions within the second sub-dimension "supportive strategies scale" are social
skills and emotional competence (questions 49 to 54), understanding and expressing emotions (questions 55 to
60), problem solving (questions 61 to 66), friendship skills (questions 67 to 73, supporting children with persistent
problem behaviours (questions 74 to 76) and family education and participation (questions 77 to 83) and 35 items.
There are 6 items (between the 84th and 89th questions) in the "problem-oriented strategies scale" dimension,
which is the third sub-dimension. The scale includes a five-point Likert-type evaluation ranging from strongly
disagree (1) to strongly agree (5). The variance explained according to the exploratory factor analysis was 72.62%.
The Cronbach Alpha reliability coefficient for the reliability of the scale was found as a=0,98. As a result of
confirmatory factor analysis, acceptable fit values were reached with y*>= 11272,586, RMSEA=0,059,
SRMR=0,069, CFI=0,843 and TLI=0,837.

Data Analyses

Before analysing the data collected for this research, it was examined whether there was missing data and
it was concluded that there was no missing data. Outliers were examined by looking at the total, standard Z scores
and box plots for predictor and predicted variables. 24 data with a Z score greater than +3 and less than -3 were
determined and were not included in the analysis because they were seen as extreme values. In addition, the
kurtosis and skewness coefficients were examined for the normal distribution of the data and it was determined
that the data showed a normal distribution. By subtracting 24 data from 235 data, analyses related to the research
questions were made using 211 data.

FINDINGS

In this section, the results of the analysis of the data obtained regarding the research questions are given
respectively. In the first sub-problem of the study, the descriptive statistics results of the answers given by the pre-
school teachers to the question “What is the level of emotion regulation difficulties, cognitive flexibility and
classroom management strategies of preschool teachers?” are given in Table 2.

Table 2. Descriptive Statistics Results on Pre-school Teachers' Emotion Regulation Difficulty, Cognitive
Flexibility and Classroom Management Strategies

Scale Scale and Number of Score )_( Ss Coefficient of
Dimensions Items Interval Skewness
ERDS 35 35-175 64,68 16,59 0,829
Scale for The Difficulty of  Explicity 5 5-25 8,53 2,66 0,571
Emotional Regulation Awareness 5 5-25 9,72 2,86 0,396
(ERDS) Refusal 6 6-30 10,18 4,03 0,998
Strategies 8 8-40 14,27 5,06 0,870
Impulse 6 6-30 10,24 3,49 0,833
Objectives 5 5-25 11,72 3,87 0,531
Inventory of Cognitive CFI 20 20-100 84,06 9,99 -0,608
Flexibility (CFI) Control 7 7-35 27,70 4,64 -0,534
Alternative 13 13-65 56,36 6,55 -0,587
Scale for Classroom CMSS 89 89-445 395,73 31,61 -0,415
Management Strategies  Preventive 48 48-240 214 16,91 -0,261
(CMSS) Supportive 35 35-175 151,50 13,89 -0,581
Problem 6 6-30 27 2,78 -0,588
Oriented
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In Table 2, descriptive statistics regarding the independent variables of emotion regulation difficulty and
cognitive flexibility and the dependent variable of classroom management strategies are given. While the average
of the scores obtained from the CMSS, which includes the most items, is the highest (X =395,73, Ss=31,61), and
the average of the scores obtained from the 35-item ERDS is the lowest (X=64,68, Ss=16,59). The average of the
scores obtained from the CFI, which includes 20 items, is 84.06, and the standard deviation is 9,99. It is seen that
the skewness and kurtosis values of all scales and sub-dimensions used in this study are between -1,5 and 1,5, and
the assumption of normality is met (Tabachnick & Fidell, 2013).

In order to evaluate preschool teachers' levels of emotion regulation difficulties, cognitive flexibility and
classroom management strategies, the lowest score they can get from the sub-dimensions of the scales was
subtracted from the highest score and the result was divided into three and the low, medium and high levels of the
participants were determined. In this respect, openness, awareness and goals, which have an equal number of items
in the emotion regulation difficulty scale, are low 5-11,66; medium 11,67-18,33; high is 18,34-25 points. In
addition, 6-14 low, 15-23 medium and 24-30 high score levels were determined in the sub-dimensions of rejection
and impulse, which have the equal number of items of ERDS. In the strategies sub-dimension of ERDS, 8-18,66
was low; 18,67-29,33 medium; 29,34-40 is high. The score ranges in the control dimension of the cognitive
flexibility inventory were 7-16,33 for the low level; 16,34-15,67 for intermediate level and 25,68-35 for high level.
In the alternative dimension of CFI, 13-30,33 low, 30,34-47.67 moderate and 47,68-65 high level were determined.
Finally, 48-112 low, 113-117 moderate, and 178-240 high levels in the preventive dimension of CMSS, while 35-
81,6 low, 81,7-128,3 moderate and 128,4-176 high levels in the supportive dimension. The ranges calculated in
the problem-oriented sub-dimension of the CMSS are 6-16 for low level, 15-23 for medium level and 24-30 for
high level. According to the level ranges determined for the sub-dimensions of each scale used in this study, it was
determined that the participants had low levels in the dimensions of openness, awareness, refusal, strategies and
impulse of ERDS. It was also determined that it had a moderate level in the goals sub-dimension and a high level
in all sub-dimensions of the cognitive flexibility inventory. It has been determined that CMSS uses preventive and
problem-oriented strategies at a high level. In addition, in the sub-dimension of supportive strategies, it is seen
that it is close to the middle level with an arithmetic mean of 151,50 and 13,8. Considering these values, it can be
said that they use supportive strategies at a moderate level.

In the second sub-problem of the research, the question results of “Do preschool teachers' emotion
regulation difficulties, cognitive flexibility and classroom management strategies differ according to gender,
educational status, age and professional seniority?” based on LSD test are given in Table 3 for age and Table 4 for
seniority.
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Table 3. The Comparison of Pre-school Teachers' Total Scores and Sub-scores of ERDS, CFI and CMSS in Terms
of Age

Scales Age n )_( Ss F p Significant Difference
ERDS 22-32 38 71,50 18,58 4,357 0,005 22-32/45 and over
33-38 43 71,25 13,43 33-38/45 and over
39-44 71 65,63 18,07
45 and over 59 61,37 14,71
Explicity (EX) 22-32 38 9,36 3,19 3,734 0,012 22-32/39-44
33-38 43 9,13 2,49 22-32/45 and over
39-44 71 8,30 2,45 33-38/45 and over
45 and over 59 7,81 2,45
Awareness (AW) 22-32 38 10,18 3,14 5,170 0,002 33-38/22-32
33-38 43 12,93 2,85 33-38/45 and over
39-44 71 11,84 3,25 39-44/22-32
45 and over 59 11,54 3,27 45 and over/22-32
Refusal (RE) 22-32 38 10,97 4,38 1,182 0,318
33-38 43 10,48 3,79
39-44 71 10,15 4,33
45 and over 59 9,47 3,52
Strategies (ST) 22-32 38 15,71 5,07 3,456 0,017 33-38/45 and over
33-38 43 15,37 4,42
39-44 71 14,05 5,46
45 and over 59 12,83 4,64
Impulse (IM) 22-32 38 11,21 4,02 3,592 0,015 22-32/45 and over
33-38 43 11,00 3,20 33-38/45 and over
39-44 71 10,15 3,51
45 and over 59 9,18 3,04
Objectives(OBJ) 22-32 38 14,05 4,22 8,148 0,000 22-32/33-38, 22-32/39-44
33-38 43 12,32 3,35 22-32/45 and over
39-44 71 11,11 3,86 33-38/39-44,
45 and over 59 10,52 3,31 33-38/45 and over
CFI 22-32 38 86,60 9,88 2,926 0,035 22-32/33-38
33-38 43 81,27 10,50 45 and over/33-38
39-44 71 82,92 9,34
45 and over 59 85,83 9,98
Control (CO) 22-32 38 58,44 6,48 4,214 0,006 22-32/33-38
33-38 43 53,74 7,18 22-32/45 and over
39-44 71 56,04 6,11
45 and over 59 57,30 6,10
Alternative (AL) 22-32 38 28,15 4,17 1,500 0,216
33-38 43 27,53 4,44
39-44 71 26,88 4,48
45 and over 59 28,52 5,15
CMSS 22-32 38 397,65 26,66 1,287 0,280
33-38 43 387,76 33,29
39-44 71 399,43 33,79
45 and over 59 395,86 30,26
Preventive (PR) 22-32 38 210,26 15,23 1,258 0,290
33-38 43 206,55 18,06
39-44 71 212,83 17,87
45 and over 59 211,11 15,73
Supportive (SU) 22-32 38 160,31 11,72 0,772 0,511
33-38 43 156,09 14,59
39-44 71 159,46 14,31
45 and over 59 158,12 14,19
Problem  Oriented 22-32 38 27,07 2,47 6,364 0,000 22-32/33-38
(PO) 33-38 43 25,11 2,71 39-44/33-38
39-44 71 27,14 2,86 45 and over /33-38
45 and over 59 27,11 2,56

When Table 3 is examined, it is seen that there is a statistically significant difference the ages of the pre-
school teachers in all ERDS (F 3,207 = 4,357, p<0,01) and in all sub dimensions such as openness (F (3207 = 3,734,
p<0,05), awareness (F (207 = 5,170, p <0,01), strategies (F (3207 = 3,456, p<0,05), impulse (F 3,207 = 3,592,
p<0,05) and goals (F (3,207 = 8,148, p<0,01). In addition, statistically significant differences were found in all CFI
(F 3,207 =2,926, p<0,05) and total control sub dimension (F 3,207y = 4,214, p<0,01) and problem-oriented classroom
management strategies (F 3.207 = 6,364, p<0,01) and the age groups of preschool teachers. However, it is not found
that statistically significant differences between dependent variables such as preschool teachers’ refusal to accept
(F @207 = 1,182, p>0,05), CMSS (F (207 = 1,287, p>0,05), preventive (F 3,207 = 1,258, p>0,05), supportive (F
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@20m = 0,772, p>0,05) according to their age. LSD test was performed to find out between which groups the
differences between the age groups were. According to these test results, it is seen that the averages of the 22-32
age group (X =71,50) and 33-38 age group (x =71,25) are higher than those aged 45 and over (X =61,37) in ERDS.
In the openness dimension, it was determined that the average of the participants between the ages of 22-32 was
higher than those aged 39-44 and 45 years and older. In the awareness dimension, it is seen that the average of 33-
38 age range is higher than 22-32 and 45 years old and above. It was also determined that the mean of the 39-44
age group was higher than the 22-32 age group and finally the 45 and older age group compared to the 22-32 age
group. In the dimension of strategies, it can be stated that the average of 33-38 years old is higher than 45 years
old and over. In the dimension of impulse, the average of 22-32 and 33-38 age range is higher than 45 years and
over. In the objectives dimension, it was determined that the averages of individuals aged 22-32 were higher than
those aged 33-38, 39-44 and 45 years and older. And finally, it can be stated that the averages of 33-38 are higher
than those of 39-44 and 45 and above. Finally, it was determined that the age ranges of pre-school teachers in the
whole of the CFI were 22-32 aged and 45 and above were higher than those of 33-38. In the control dimension, it
is seen that the averages of 22-32 are higher than those aged 33-38 and 45 and over. In the problem-oriented
dimension of classroom management strategies, the averages of 22-32 compared to 33-38, 39-44 compared to 33-
38, and 45 years and older compared to 33-38 were determined to be higher.

Table 4. The Comparison of Pre-school Teachers' ERDS, CFI and CMSS Scores in Terms of Professional
Seniority

Seniority n }_( Ss F p Significant Difference
ERDS 1-10 years 72 69,13 16,70 3913 0,021 1-10/21years and over
11-20 years 124 66,48 16,95 11-20/21years and over
21 years and over 15 56,00 11,88
Explicity (EX) 1-10 years 72 8,88 2,76 5,723 0,004 1-10/21 years and over
11-20 years 124 8,58 2,59 11-20/21 years and over
21 years and over 15 6,40 1,72
Awareness (AW) 1-10 years 72 11,59 3,32 0,128 0,880
11-20 years 124 11,68 3,22
21 years and over 15 12,06 3,41
Refusal (RE) 1-10 years 72 10,31 4,15 2,550 0,081 1-10/21 years and over
11-20 years 124 10,37 4,02 11-20/21 years and over
21 years and over 15 7,93 2,78
Strategies 1-10 years 72 15,01 4,74 3,888 0,022 1-10/21 years and over
11-20 years 124 14,24 5,27 11-20/21 years and over
21 years and over 15 11,06 3,47
Impulse (IM) 1-10 years 72 10,76 3,55 2,974 0,053 1-10/21 years and over
11-20 years 124 10,16 3,47
21 years and over 15 8,40 2,69
Objectives (OBJ) 1-10 years 72 12,55 3,88 3,339 0,037 1-10/11-20
11-20 years 124 11,43 3,84 1-10/21 years and over
21 years and over 15 10,13 3,41
CFI 1-10 years 72 85,29 9,57 1,218 0,298
11-20 years 124 83,16 10,04
21 years and over 15 85,60 11,45
Control (CO) 1-10 years 72 57,00 6,22 0,852 0,428
11-20 years 124 55,87 6,68
21 years and over 15 57,33 7,07
Alternative (AL) 1-10 years 72 28,29 4,20 1,163 0,315
11-20 years 124 27,29 4,79
21 years and over 15 28,26 5,31
CMSS 1-10 years 72 392,52 30,11 0,893 0,411
11-20 years 124 396,65 33,17
21 years and over 15 403,66 24,61
Preventive (PR) 1-10 years 72 208,62 16,37 1,086 0,340
11-20 years 124 211,23 17,69
21 years and over 15 215,00 11,72
Supportive (SU) 1-10 years 72 157,65 13,12 0,435 0,648
11-20 years 124 158,76 14,54
21 years and over 15 161,20 12,28
Problem Oriented 1-10 years 72 26,25 2,84 1,802 0,168
(PO) 11-20 years 124 26,88 2,79
21 years and over 15 27,46 2,19
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As seen in Table 4, the professional seniority type of pre-school teachers is found a statistically significant
difference is observed in all ERDS (F (207) = 3,913, p<0,05) and sub-dimension of openness (F (207 = 5,723,
p<0,05), non-acceptance (F 3,207 = 2,550, p<0,05), strategies (F 3,207 = 3,888, p<0,05), impulses (F 3,207y = 2,974,
p<0,05) and goals (F 3,207 = 3,339, p<0,05). It is seen that this difference is generally in favour of those with a
professional seniority of 1-10 years. In terms of dependent variables CFI (F 3,207y = 1,218, p>0,05), control (F (3,207
=0,852, p>0,05), patency (F 207 = 1,163, p>0,05), CMSS (F (207 = 0,893, p>0,05), preventive (F 3,207 = 1,086,
p>0,05), supportive (F 3207) = 0,435, p>0,05) and problem-oriented (F 3207) = 1,802, p>0,05), no statistically
significant differences were found between the professional seniority of teachers.

The correlation coefficient results for the question in the third sub-problem of the study “Is there a

significant relationship between preschool teachers' emotion regulation difficulties, cognitive flexibility and
classroom management strategies?” are given in Table 5.

Table 5. The Relations between Pre-school Teachers' ERDS and CFI and CMSS Scores

SDER EX AW RE ST M OBJ CFI CO
CMSS -0,180%* -0,182%* -0,241%* -0,093 -0,132 0,120  -0,092  0,236**  0,287**
Preventive -0,169* -0,176* -0,200%* -0,071 -0,111  -0,110  -0,137  0,207**  0,250**
Supportive -0,159* -0,164* -0,254%* -0,091 -0,130  -0,105 -0,031  0,241**  0,291**
Problem -0,189%* -0,144* -0,272%%* -0,132 -0,152 0,120  -0,067  0,234**  0,307**

Oriented

*p<0,01  **p<0,05

When Table 5 is examined, no statistically significant relationship was found between the sub-dimensions
of rejection, strategy, impulse, and purpose of the preschool teachers' ERDS and the alternative sub-dimension of
CFI, the whole of the CMSS, and the preventive, supportive, and problem-oriented sub-dimensions. Therefore,
the dimensions of rejection, strategy, impulse and purpose of ERDS and the alternative sub-dimension of CFI were
not included in the analysis. A moderate and high level of correlation was found between the whole ERDS and the
openness and awareness sub-dimensions, the whole CFI and control sub-dimensions, and the whole CMSS and
sub-dimensions.

The results of the analysis regarding the question of the fourth sub-problem of the study “Do preschool
teachers' emotional regulation difficulties and cognitive flexibility determine their classroom management
strategies?”” are given in Table 6.

Table 6. The Effect of Pre-school Teachers' ERDS and CFI Scores to CMSS Scores

Preventive Supportive Problem Oriented
[R=0,28,R’=0,078] [R=0,32,R’=0,104] [R=0,33;R’=0,114]
Variables F(3;207)=5,848; p=0,001 F(3,206)=7.982; p=0,00 F(3,207)=8,872; p=0,00
Explicity B -0,317 -0,006 0,036
t -0,645 -0,015 0,452
p 0,520 0,988 0,652
Awareness B -0,647 -0,703 -0,146
t -1,520 -2,040 -2,130
p 0,130 0,043 0,034
Control B 0416 0,427 0,098
t 1,964 2,483 2,868
p 0,051 0,014 0,005

When Table 6 is examined, the openness and awareness dimension of the emotion regulation difficulties
of preschool teachers and the control sub-dimension of cognitive flexibility were found to be significant as a whole
of the classroom management strategies such as preventive (F 3,207 = 5,848, p<0,05), supportive (F 3,206y = 7,982,
p<0,05), and the problem-oriented strategies (F (207 = 8,872, p<0,05) thanks to multiple regression model.
Teachers' emotional regulation difficulties for openness and awareness, and their cognitive flexibility in control
dimension, together with their preventive strategies, constitute 8% (R?=0,078) of the total variance. This also
explains 10% of the total variance for supportive strategies (R>=0,104) and problem-oriented strategies for 11%
(R?=0,114) of total variance. According to the standardized regression coefficient (), the relative importance of
the independent variables on preventive, supportive and problem-oriented strategies is control, awareness and
openness for each independent variable. When the t-test results regarding the significance of the regression
coefficients are examined, it is seen that only awareness and cognitive flexibility, which are among the emotional
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regulation difficulties of the teachers, are a significant influence on the supportive (p<0,05) and problem-oriented
(p<0,05) strategies of the classroom management strategies. However, it can be said that preventive strategies
(p>0,05), which are among the classroom management strategies, are not affected by emotional regulation
difficulties, openness and awareness, and cognitive flexibility by control variables.

DISCUSSION

It has been detected that early childhood teachers have low emotional regulation difficulties and high
cognitive flexibility levels. Cuhadaroglu (2013) determined that the cognitive flexibility levels of instructors and
instructor candidates are high. Yasar Ekici and Balc1 (2019) found that their emotional reactivity levels decrease
when the cognitive flexibility level of early childhood teacher candidates increases. These results coincide with
the finding that while the cognitive flexibility levels of the teachers’ participation in our research are high, their
emotion regulation difficulties are low.

In our research, it was determined that early childhood teachers use preventive and problem-oriented
strategies at a high level and supportive strategies at a moderate level in classroom management. Tiirk et al. (2019)
reveal that preschool teachers focus on behaviour management and prevention of undesirable behaviours in their
classroom management practices. In addition, it has been determined that preschool teachers in many countries
prefer models that focus on traditional teacher-child interaction and give control to teachers [see, for example,
Balli, 2011 (USA); O'Neill & Stephenson, 2012 (Australia); Akar et al., 2010 (Turkey)] and use reward and
punishment methods in classroom management (Balli, 2011; Ozmon & Craver, 2008; Sahin-Sak et al., 2018).
However, researchers now focus on emotionally supportive classroom management education (Hu et al., 2016;
Dicke et al., 2015).It has been detected that preschool teachers' awareness levels, which are among the emotional
regulation difficulties, are effective on supportive and problem-oriented strategies from classroom management
strategies, but it has no effect on preventive strategies. It is considered that since the strategies for the problem are
the strategies applied at the time of the problem and the supportive strategies applied after the problem, it is thought
that the teacher's emotion regulation skills are affected. Because preventive strategies are strategies that are
determined and implemented long before a problem occurs, they are thought to be unaffected by emotion
regulation skills. Other studies supporting our research findings were also found in the literature: Kara and Dikici
Sigirtmag (2022) revealed that there is a positive relationship between teachers' emotion regulation skills and
classroom management skills. Gerber et al., (2007) emphasized that there is a relationship between teachers’
emotional well-being, classroom management skills and classroom quality. It was emphasized that the recognition
of the emotional and psychological health of those who provide child care and education is important for the
quality of care and education of children. Similarly, Amato and Keith (1991) underlined that negative interactions
between children and adults are important for the development of children's social-emotional functions. The fact
that the emotional health of those who provide child care and education is not good has also revealed that these
people tend to spend less time with children (Arnold et al., 1998; Hamre and Pianta, 2004). Jeon et al., (2014)
emphasized that emotionally fatigued teachers do not have enough energy in classroom management, child care
and providing learning opportunities. Buettner et al., (2016) stated that high emotional load is associated with
teachers' negative reactions and lower levels of participation in the profession.

It has been detected that preschool teachers' cognitive flexibility and control levels are effective
unsupportive and problem-oriented strategies from classroom management strategies. In addition to, it was stated
that it had no effect on preventive strategies. The effect of the control sub-dimension, which reflects the thoughts
of teachers that difficult situations can be controlled, on supportive and problem-oriented strategies in classroom
management reveals that preschool teachers perceive the difficult situations they encounter in the classroom as
events that can be coped with. Oishi et al., (2018) underline that teaching is a profession associated with a wide
variety of stress factors and that early childhood teachers need to acquire realistic and adaptive stress coping
behaviours that rely on high cognitive flexibility in order to define problems correctly and give appropriate
answers. Teachers need to have the ability to quickly solve successive daily problems, quickly notice the changing
atmosphere of students and the classroom, and react instantly to them. Therefore, it is important that teachers'
cognitive flexibility skills are developed. Bilgin (2017) underlined that as individuals' cognitive flexibility levels
increase, their self-control skills are better and they are more open to development, and they exhibit more
emotionally inconsistent behaviours when their cognitive flexibility scores decrease. Camci-Erdogan (2018) study
reveals that pre-service teachers' problem-solving skills increase when their cognitive flexibility levels increase.
Similarly, other studies reveal that people with problem-solving and cognitive flexibility skills develop a self-
confident, objective and impartial perspective and can think creatively.
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It was determined that teachers over the age of 45 and with more than 21 years of experience had fewer
emotion regulation difficulties. According to this finding, it can be said that they can better control their emotions
when the professional experience of preschool teachers increases. Akgiin and Yilmaz (2021) revealed that there is
an important difference in the emotion regulation behaviour of early childhood teachers according to their
professional seniority and that the emotion regulation behaviours of early childhood teachers with professional
seniority of 20 years and above are higher than those of teachers with professional seniority between 1-5 and 6-10
years. As individuals mature with age, they can look at events from a wider perspective, produce more different
solutions to troubled situations, and accommodate new situations more easily.

It is indicated that preschool teachers between the ages of 22-32 have the highest scores in the cognitive
flexibility control sub-dimension. According to this finding, it can be said that the cognitive flexibility control sub-
dimension of preschool teachers who have just started their profession is better. Since the 'Control' sub-dimension
of the cognitive flexibility scale determines the opinions of the teachers about the control of difficult situations, it
can be said that teachers who are new to the profession have a higher level of cognitive flexibility that they can
control difficult situations. Temel (2021) revealed that teachers who are just at the beginning of their professional
life have a higher level of understanding of the complexity of challenging situations or events. Ates and Sagar
(2021), state that university students with high cognitive flexibility can see and evaluate alternative situations and
options, and offer different solutions.

CONCLUSION & RECOMMENDATIONS

It has been detected that early childhood teachers have high levels of emotion regulation and cognitive
flexibility; they can control their emotions better when their professional experience increases. It has been shown
that the cognitive flexibility of newcomers to the profession is better. In addition, it was found that they used
preventive and problem-oriented strategies at a high level and supportive strategies at a moderate level in
classroom management.

Nowadays, classroom management focuses on expectations about learning rather than preventing problems
before they occur or managing the process when they occur. Classroom management models that encourage active
learning and individual participation in cooperation with children by enriching learning environments in the
process of achieving success are preferred rather than models that maintain order only by following the rules
(Hamre, et al. 2012). This means that nowadays classroom management models are rapidly changing from
traditional models to preventive, developmental and holistic models. In other words, classroom management
models; that see learners as social beings, take into account their personal and psychological needs, integrate
positive teacher-student relationships with supportive environmental conditions, apply methods that facilitate
learning, and create a rich learning environment; are preferred (Gehlbach, Brinkworth, & Harris, 2012). For this
reason, it is important to include preschool teachers in practical education so that they can use preventive and
problem-oriented strategies as well as supportive strategies integrally in classroom management (Karademir &
Saatcioglu, 2021).

It was determined that awareness levels from emotion regulation difficulties and control levels from
cognitive flexibility were effective on supportive and problem-oriented classroom management strategies, but not
on preventive strategies. According to these findings, it can be stated that supporting the emotion regulation skills
of new teachers and cognitive flexibility levels of experienced teachers will have a positively impact on classroom
management skills. Thus, the rate of preschool teachers' use of preventive and problem-oriented strategies as well
as supportive strategies in classroom management can be increased. Therefore, it is suggested to add content that
supports early childhood teachers' cognitive flexibility and emotion regulation skills to education programs that
support preschool teachers' classroom management skills. In these trainings, it is recommended that attention
should be paid to supporting the emotion regulation skills of early childhood teachers who are new to the
profession, and the cognitive flexibility levels of experienced teachers.
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Abstract

The aim of the study is to determine the self-sufficiency beliefs of classroom teacher candidates regarding
museum education according to the variables of gender, total level, and whether they have taken a course related to
the subject of the museum before. The study was conducted with the screening method, one of the quantitative
research methods. The study was carried out with teacher candidates who continue their education in the Classroom
Teaching Program at a state university located in the Western Black Sea Region. The purposive sampling method
was used in the selection of primary school teacher candidates who participated in the study. The implementation
process of the study was carried out in the 2020-2021 academic year. The Personal Information Form that was created
by the researchers and the "Self-Sufficiency Belief Scale for Museum Education" that is developed by Yesilbursa &
Uslu (2014) was used to gather data. Anova Test, Mann Whitney U Test and Kruskal Wallis Test were used to solve
data. As a result of the study, the self-sufficiency beliefs of classroom teacher candidates on museum education were
obtained as 'high'; It has been agreed that the gender variable did not show a significant difference in the state of belief
regarding museum self-sufficiency, and variables of all level and whether or not to take courses related to museum
education beforehand caused a significant difference in the process.

Keywords: Museum, museum education, self-sufficiency belief, class teacher candidates.

Smif Ogretmeni Adaylarimin Miize Egitimine Yonelik Ozyeterlik
Inanclari
Oz

Bu ¢alismada sinif 6gretmeni adaylarinin miize egitimine iliskin zyeterlik inanglarimin cinsiyet, sinif seviyesi
ve daha dnceden miize konusuyla ilgili ders alip almama degiskenlerine gore belirlenmesi hedeflenmistir. Caligma,
nicel arastirma yontemi, tarama yontemiyle hazirlanmistir. Calisma Bati Karadeniz Bolgesi’nde yer alan bir devlet
iiniversitesinde, Siuf Ogretmenligi Programi’nda &grenimlerine devam eden ogretmen adaylaryla
gerceklestirilmistir. Calismaya katilan simif gretmeni adaylarinin se¢iminde amagli 6rnekleme ydntemi esas
alinmistir. Calismanin uygulama siireci 2020-2021 egitim dgretim doneminde gergeklestirilmistir. Verilerin bir araya
getirilmesi i¢in aragtirmacilar tarafindan olusturulan Kisisel Bilgi Formu ile Yesilbursa ve Uslu (2014) tarafindan
gelistirilen ‘Miize Egitimine Yénelik Ozyeterlik Inang Olgegi’ kullamlmistir. Verilerin ¢dziimiinde Anowa Testi,
Mann Whitney U Testi ve Kruskal Wallis Testi kullanilmigtir. Caligmanin sonucunda, sinif dgretmeni adaylarinin
miize egitimine yonelik zyeterlik inanclari ‘yiiksek’ olarak elde edilmis olup; cinsiyet degiskeninin miize
ozyeterligine iligkin inan¢ durumunda anlaml: farklilik géstermedigi, sinif seviyesi ve dnceden miize egitimi ile ilgili
ders alip almama degiskenlerinin ise siirecte anlaml farkliliga neden oldugu anlagilmstir.

Anahtar kelimeler: Miize, miize egitimi, 6zyeterlik inanglari, siif 6gretmeni adaylar1.
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INTRODUCTION

Human beings have various interests and needs as social beings from the moment of birth. So, individuals
try to meet emerging individual or social needs in time. In this way, they complete their essential and emotional
needs. In doing so, they both learn and teach. In this direction, humans are in a development throughout their lives.
As developing personally, they take a step into life by putting their emotions at the forefront. At this point, they
direct themselves to an area of their interest. In this context, each person's interests may differ. One of them is the
area of creating collections with the tendency of researching, examining, collecting and exhibiting old works from
past to present because ancient artifacts are the realities of the social life of humanity (Giile¢ & Alkis, 2003). In
this reality that extends from past to present, a human is not only a being who listens and make do with what they
listenbut also a person who research, question, criticize and interpret (Janes, 2010; Yiicel Kurnaz, 2015). Over
time, people have tended to use the ancient artifacts for demonstration purposes. Due to this use, they opened the
ancient pieces to their close circle through exhibition. The concept ofthe display has been used for the purpose of
hiding and showing off from past to present. These aims have replaced their places with the concept of a 'museum'’
over time.

A classroom teacher is a person who influences the mental development of people, helps future generations
to be researchers and creators in addition to impacting their attitudes and behaviors; a candidate classroom teacher
is a student who continues education for these purposes (Aptekin Yolcu, 2018). Classroom teacher candidates,
who have an important impact on future generations, need to be knowledgeable about museum education and have
a belief in self-efficacy. As for museums, they are places where cultural artifacts are learned (Cengiz, 2006; Lee
et al., 2021). Museums are important places for humankind. Because they are the places where information about
the past is retrieved. Museum education, on the other hand, is the state in which learning about museums is carried
out with a combination of formal and non-formal education (Sahan, 2005). This training should be taken into
consideration as it involves teachers and candidate teachers. A teacher is supposed to be able to attract students'
attention and raise their awareness about this issue. He/she should be able to arouse excitement and enthusiasm in
students. The teachers who possess self-efficacy can support students. Self-efficacy is the awareness of what a
person is capable and incapable of doing (Acar, 2007). Candidate teachers' self-efficacy in the subject of museum
education can contribute to education.

Museums are places where many artifacts in history are stored, preserved, exhibited and used for
information purposes. Many different definitions of “museum” have been made. The definition of a museum by
the International Council of Museums (ICOM) is as follows: Institutions that work for the public benefit by
collecting artistic, scientific, health and technological works together, which are tasked with preserving cultural
artifacts and aiming to prioritize the education, school and taste of these pieces, are called museums (URL-1,
2022).Museums have developed themselves in the society and have taken a step towards becoming an institution
that is particularly interested with education and training life of children (Onder, Abaci, & Kamaraj, 2009).
According to Ozgelik Tezel (2007), museums are important institutions where past experiences are learned with
evidence and historical life forms of nations are learned. They are places where artistic and scientific objects,
remains and pieces are preserved and stored in order to open and show them to the public (Kocaoluk & Kocaoluk,
1982; MEB, 2015; TDK, 2021).

Museums have been used in different meanings since the day they were founded. In Ancient Greek
Mythology, the word ‘Mouseion' in Greek and 'Museum' in Latin in the sense of House of Mousas and then Temple
of Sciences have been used, and have been translated into all world languages (Real, 1999; Dilli, 2014; Peker,
2014; Demir, 2015; Solptik, 2015). The concept of a museum has shown itself in ancient times, originating from
the needs of people (Kaya Kogak, 2010). Museums maintain their existence due to situations arising from people's
wishes. Therefore, museums have shown their existence together with ancient people. Previously, nobles, wealthy
merchants, princes, businesspersons had exhibited their personal belongings and had collected beautiful objects
and pictures for show (Camgoz, 1996). In fact, only certain sections of a museum were able to be visited in the
first years of existence (Hooper-Greenhill, 1995). In this respect, museums have recently been opened to the public.
During the Middle Ages, artifacts have preserved their existence by hiding in holy places and churches and had
taken place only in exhibition areas of religious artifacts (Real, 1999; Cetin, 2002; Karakaya, 2015). This order
changed with Reformation and Renaissance movements. The discovery of Americans and the antique artifacts
which travelers had brought has provided the formation of the museum in real terms (Oren, 1994).

The first museum in the world is the Alexandria Librarywhich was opened in the Egyptian city of
Alexandria in the 3rd century BC (Yiicel, 1999, 20; cited in Ekelik, 2010; Pekgozlii Karakus, 2012). However,
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creating a museum from the collection was first done in the Ashmolen Museum in England (Yildizturan, 2007).
Other museums in the world: Uffizi Gallery; which is a museum in Italy (Sahin, 2007), the British Museum; the
world's first public museum in England, the Smithsonian Institute Museum; which is a foundation museum (Keles,
2003), the Lauvre Museum; which is the first public museum in France (Kervankiran, 2014), the Metropolitan
Museum in New York (Sénmez, 2011), the Hermitage Museum in Russia. Museums have also developed in
Turkey. Caves in Anatolia show the existence of museology with rock paintings (S6nmez, 2011). The first step
was taken in Turkey with the appearance of Osman Hamdi Bey in museology, which is carried out by foreign
people in Turkey (Kervankiran, 2014). The first museum in Turkey was opened in Hagia Eirene Church in Istanbul
(Kaplan, 2017). After Osman Hamdi Beyshowed himself in Turkey, he established the Archeology Museum and
Sanayi-i Nefise School (Keles, 2003). Ottoman State enacted the law of Asar-1 Atike Nizamnamesi (Ancient
Works Law) in 1869 in order to protect ancient monuments (Turkish Republic Ministry of Culture and Tourism,
2014). Some museums in Turkey are as follows; Ankara Ethnography Museum (Ozkog & Duman, 2008), Rahmi
Ko¢ Industry Museum in Istanbul (Cetin, 2002), Natural History Museum (Meydan & Akkus, 2014),
SadberkHanim Museum (Sélpiik, 2015). There is not only pottery or artifacts in the museums. Written pieces have
also been published. Samuel Van Quichberg's published the book Tnscriptiones', and C.F. Neicklius published the
piece named '"Museographia' (Real, 1999; Sahin, 2007).

Museums have had different purposes and duties since the day they were founded. Museums aim to transfer
cultures that humanity has accumulated in the past to future generations (Ating & Karadeniz, 2011). Museums
exhibit pieces by using communication tools in order to keep up with the times (Keles, 2003). In particular,
technological developments have brought changes to the aims of museums and ideas about museums.
Technological developments in society also change people's lives and understanding (Sahan, 2005). Museums
were initially opened for collection purposes. In the early days when museums emerged, they were seen as a direct
educational environment, but this view has changed over time (Tezcan Akmehmet & Odekan, 2006). However,
now museums are also used as educational spaces for people to improve themselves (Kisa & Gazel, 2016). In this
case, museums require also scientific information to be shared not only cultural facts (Andre, Durksen & Volmen,
2017) because museums are educational institutions that contribute to the development of taste and creativity
feelings in individuals (Sahan, 2005). Museums that help to develop society have purposes related to science, art
and social life, but they also have educational and entertainment purposes (Cengiz, 2006; Yesilbursa & Uslu, 2014;
Popielarz & Galliher, 2023). In addition, it can be said that museums also havethe task of collecting, documenting,
protecting, exhibiting and training (Demirci, 2009; Ekelik, 2020; Peker, 2014; Yiicel Kurnaz, 2015). Museums
have developed and differentiated in line with the needs of society (Cerkez, 2011). This differentiation has
diversified museums. Museums are divided into types according to their collected pieces, administrative
institutions, the region they serve; groups who are interested, places where they exhibit their collections and their
themes (Buyurgan & Mercin, 2005).

The use of museums alongside schools for education provides quality learning for students. For this,
teachers should also use museums as auxiliary education for schools (Demirci, 2009). The artifacts in museums
reflect the ancient culture of existing humanity and the past. In this respect, it helps visitors to see and experience
the past, to touch and smell artifacts (Bagherebadian, 2015; Umralieva et al., 2021). In addition, the approach of
learning by practicing is adopted in our education system. Museums are one of suitable environments for students
to cooperate and socialize in society (Kaya Kogak, 2010). For this reason, museum visits are important for students
to learn based on both socialization and cooperative learning of students and teachers. Museum visits enable
students to develop their feelings and communication with artifacts and the past. Museum visits need to have
several features in order to achieve their purpose and be efficient. These are preparation before the museum visit,
responsibility during the museum visit and general evaluation stages after the museum visit (Yiicel Kurnaz, 2015).
The museum gains its existence with the pieces that it exhibits, becomes a place to exhibit its pieces, and finally
establishes a bond between pieces and the society that follows it (Atagok, 1999).

The fact that the Turkish education system is based on the method of learning by practicing and that the
students should receive education on museums shows the need for museum education (Sar & Sagkol, 2013). The
use of museums for educational purposes is very recent, that is, in the 19th century (Yesilbursa & Uslu, 2014).
Every level of museum education has started earlier in Europe and America than in Turkey (Cakir ilhan, 2016).
In this case, the most developed countries see museum education as a valuable resource for both formal and non-
formal education (Mercin, 2006). In addition to increasing the awareness level of students in terms of art,
knowledge and museum education (Mamur, 2015), the understanding of an individual who is inclined to museum
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education also develops because museums provide meaningful information in terms of expressing an individual's
thinking skills and emotions (Sahan, 2005).

Museum education can be done both as a visit and in virtual ways. Since virtual museums are not tied to
time and place, students at all levels can easily reach them (Sungur & Biilbiil, 2019). In the current era, technology
has made progress. As a result of this development, museums can be visited without going to their actual locations.
Through the Internet, artifacts can be accessed virtually for people who are unable to visit museums (Sénmez,
2011).When museum education is tried to be done in museums, it may cause some problems for the teacher. A
few of these problems are crowded classrooms, the indifference of museum officials, intense permission
procedures for museum visits, finding a good guide, providing transportation and food, students may damage
museum artifacts, etc (Caliskan, Onal, & Yazici, 2016). A teacher should make a good plan for the museum visit
because museum education requires a good plan and cooperation of the teacher with the museum (Yesilbursa &
Uslu, 2014). Likewise, different teaching methods and techniques, tools and materials can be used during museum
education (Selanik Ay & Kurtdede Fidan, 2014). The aim is to ensure that students are ready for both life and
higher education (Tosun, 2015). For this reason, museum education of primary school students should be given
importance (Canli, 2016). Especially,in the first stage, museum achievements are presented with Social Studies
lessons. This course is one of the courses that envisages an individual to be intertwined with society throughout
his life (Simsek, 2013). The Social Studies lesson refers to the feelings and thoughts of all the students in 1st, 2nd
and 3rd grades (Kdken, 2003).1t is recommended to combine curricula and museum activities for a quality museum
visit (Noel, 2007; Martin et al., 2016).Likewise, it is stated that cooperation with museums should be made in
university education and that a program should be prepared and presented to teacher candidates (Seligmann, 2015).
The presentation of museum education to teacher candidates by adapting it to course schedules helps teacher
candidates gain self-efficacy in museum education. In this regard, pre-service teachers' skills in the field can be
improved (Demirtas, Cémert & Ozer, 2011). By means of organizing seminars on this subject for teachers as well,
the information they require for instruction at museums is provided (Aktekin, 2008). Before, during and after a
museum visit, teachers should have some features in order to inform students. At the beginning of these, self-
sufficiency beliefs about museum education are important. Going to a museum might be extremely hard for a
teacher due to the fact that keeping an organized atmosphere with the students would not be as easy as in a
classroom. However, overcoming this obstacle by making visits to museums indicates their level of knowledge
about the topic (Yesilyurt, 2013). It is utterly important to overcome teachers’ deficiencies in regard to museums
since it will also affect students. Teachers are of great importance to their students as they are the providers of
academic knowledge (Akbas & Celikkaleli, 2006). A teacher who has good self-efficacy contributes to
competence and personal development as well (Yildirim & ilhan, 2010). Teacher's beliefs in self-efficacy affect
his/her performance in the lesson, the methods used for the lesson and the success of the students (Tschannen-
Moran & Hoy, 2001; Akbas & Celikkaleli, 2006).

Self-sufficiency beliefs are important for teachers to cope with potential problems and problems in their
professional lives to manage their self-confidence (Yesilyurt, 2013). In this case, the self-confidence of teacher
candidates in museum education is important in their future professional lives. In order for museums to be used in
lessons, classroom teacher candidates should be informed about the subject by increasing their knowledge and
skills about museums (Caliskan, Onal, & Yazici, 2016; Gutwill, 2018). Developing classroom teacher candidates'
and teachers' self-sufficiency beliefs advance their positive view of education in museums. Along with teacher's
content knowledge, there must also be a belief in self-sufficiency (Saracaloglu, Yenice, & Ozden, 2013) because
self-sufficiency belief is an important concept that should be given more value in educational matters (Askar &
Umay, 2001). Teachers with a developed self-sufficiency belief both enjoy life and are patient and understanding
towards their students. Within the scope of the subject, teacher candidates who have a high self-sufficiency belief
in museum education can also successfully complete their education. It is hoped that it will help to know thedegree
of self-efficacy of candida teprimary school teachers regarding museum education and toguide the problems that
mayemerge. Similarly, predicting and ruling out potential issues can be accomplished by assessing whether
candidate class teachers' self-efficacy beliefs differ based on gender, gradelevel, and whether or not they have
taken a museum education course in the past. It is thought that such a study can contribute to other studies which
can be conducted in the future. Self-efficacy beliefs of teachers and candidate teachers are one of the significant
focal points (Yesilyurt, 2013). In this context, the aim of the study is to reveal the self-sufficiency beliefs of
classroom teacher candidates on museum education. In line with this purpose, answers to the following questions
have been searched:
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1.What are the self-sufficiency beliefs of classroom teacher candidates on museum education?

2.Do classroom teacher candidates' self-sufficiency beliefs on museum education differ according to
gender, all level and whether they have taken courses related to museum education before?

It is thought that the study within the scope of related questions will be important in terms of revealing the
self-sufficiency beliefs of teacher candidates about museums that play a role in the transfer of culture from past to
present. Examining the self-sufficiency beliefs of teacher candidates in museum education is a remarkable issue
in establishing the past-present-future link with its current structure, and it is aimed that the results of the study
will contribute to field literature.

METHOD
Research Model

In this study, was carried quantitative research method to reveal museum self sufficiency of class teacher
candidates. In research method process used survey model which is included in the quantitative research method
(Sukamolson, 2007), is used in order to determine the self-sufficiency beliefs of classroom teacher candidates on
museum education. Survey model includes studying a selected sample from the universe with a large number of
data (Kisa & Gazel, 2016).

Study Group

This study is conducted with classroom teacher candidates who study in the 1st, 2nd, 3rd and 4th grade of
a state university in the Western Black Sea Region in the 2021-2022 academic years. 100 teacher candidates, 65
females and 35 males, participated in the study. In the selection of samples, the convenience sampling method was
taken as basis (Yildirrm & Simgek, 2006). Due to the pandemic, this method was preferred in order to reach
classroom teacher candidates more easily. Since participation in the study was not compulsory, the study group
was limited to 100 candidate classroom teachers.

Data Collecting Tools

The data in the study is obtained with the Personal Information Form and "Self-Sufficiency Belief Scale on
Museum Education" developed in line with Yesilbursa & Uslu (2014). The Self-Sufficiency Belief Scale on
Museum Education, which is used in the study, is developed in the Likert type. The scale was obtained as a 24-
item scale by Yesilbursa and Uslu (2014) through literature research and expert opinion, and a pilot study was
conducted. The internal consistency of the scale was calculated, and it was concluded that it was valid and reliable.
Cronbach alpha internal consistency was calculated and it was found to be .94. Items in the scale are prepared to
be scored from 1 to 5 points. Permission to apply the scale and necessary permissions from the Ethics Committee
are obtained from both the researchers who prepared the scale and the university where the study is conducted.

Data Analysis

Statistical analysis program is applied in the analysis of data. In the study, Anova, Mann Whitney U and
Kruskal Wallis tests are used. The significance level of obtained data as a result is taken into account as [p (<)05].
A normality test was performed for the distributions. According to the normality test examined that, it because
was controlled that all scores weren't normally distributed at the level of .05. Therefore, in process used the
nonparametric tests. According to the studies, a t-test was used to understand whether the data differed according
to the specified variables. While evaluating results, standard deviation and arithmetic mean values are used. In the
interpretation of data, a classification in the format of '1.00-1.79 quite low, 1.80-2.59 low, 2.60-3.39 medium,
3.40-4.19 high, 4.20-5.00 quite high. 'is taken into consideration and results are evaluated (Yesilbursa & Uslu,
2014).

Research Ethics

Personal Information Form and Self-Sufficiency Belief Scale on Museum Education are administered
online to classroom teacher candidates due to COVID-19 pandemic. Voluntary classroom teacher candidates
participated in the study.
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FINDINGS

In this section, obtained data as a result of the study are given. The data are given in order according to the
sub-objectives of the study.

Findings and Comments on the First Sub-Aim

In this point, findings and comments about the sub-problem on "What are the Self-Sufficiency Beliefs of
Classroom Teacher Candidates on Museum Education?" are given. Obtained information for the first problem is
defined in Table 1.

Table 1.Total Scores of Self-Sufficiency Beliefs of Classroom Teacher Candidates on Museum Education

f Achieved Achieved Highest X Ss Mode Median
Lowest Total Total Score (Max)
Score (Min)
Total 100 37 120 88,18 16,79 81 90,00

In Table 1, the lowest total score, the highest total score, arithmetic averages and standard deviations of
total scores of self-sufficiency beliefs about museum education of classroom teacher candidates are seen. It is seen
that 100 teacher candidates participated in the study. As a result, the arithmetic mean is obtained as 88.18.
According to this result, classroom teacher candidates' self-sufficiency beliefs in museum education are high. The
standard deviation is obtained as 16.79. This result also shows that there is no difference between the data.

Findings and Comments on the Second Sub-Aim

In this title, findings and comments are mentioned about the question of the second sub-problem which is
“Do Classroom Teacher Candidates' Self-Sufficiency Beliefs Regarding Museum Education Change According
to Gender? Data information is defined in Table 2 and Table 3.

Table 2.T-Test Results on Normality of Self-Sufficiency Beliefs on Museum Education of Classroom Teacher
Candidates by Gender Variable

n X Ss Sd t p
Gender 100 1,35 0,48 99 28,162 0,000

When looking at Table 2, it is seen that the self-sufficiency belief scores of teacher candidates are not
normally distributed according to gender variables (t_99=28.162; p<0.05). In this case, since there is no normal
distribution, the Mann-Whitney U test is applied to test the difference.

Table 3. Mann Whitney U-Test Results on the Differences in Self-Sufficiency Beliefs Regarding Museum
Education of Classroom Teacher Candidates by Gender

Gender n Rank Average Rank Total U p
Female 65 52,62 3420,00

Total Male 35 46,57 1630,00 1000 0,320
Total 100

In Table 3, the self-sufficiency beliefs of classroom teacher candidates on museum education didn’t show a
significant variation according to gender variable [U= 1000; p>0.05]. In other words, the fact that teacher
candidates are male or female does not affect self-sufficiency beliefs about museum education.

Findings and Comments on the Third Sub-Aim

In this point, findings and comments are mentioned about the problem of "Do Classroom Teacher
Candidates' Self-Sufficiency Beliefs on Museum Education Change According to the Class Level of Candidates?"
The results are described in Tables 4 and 5.

Table 4.T-Test Results on Normality of Total Level on Self-Sufficiency Beliefs of Classroom Teacher Candidates
on Museum Education
n X Ss Sd t p
Total Level 100 2,57 1,112 99 23,103 0,000

When Table 4 is examined, the self-sufficiency beliefs of classroom teacher candidates did not show a
normal distribution according to grade level variable (t 99=23.103; p<0.05). In this case, the Kruskal Wallis test
is used to test the difference in grade level that is not normally distributed.
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Table 5. Kruskal Wallis-Test Results on Differences of Grade Teacher Candidates' Self-Sufficiency Beliefs
Regarding Museum Education According to Grade Level

Grade Level of Teacher n Rank Average p Mann U/p
Candidates Whitney U
1. grade 23 36,20

Grade Total 2. grade 23 48,09
3. grade 28 52,48 0.013 Ist and 4th 152/

Grade 0.003

4. grade 26 63,15 ’
Total 100

According to Table 5, self-sufficiency beliefs of classroom teacher candidates on museum education
showed significant variability according to grade level (p<0.05). In this case, studying in the 1st, 2nd, 3rd and 4th
grades affects the sense of self-sufficiency in museum education. Mann Whitney U-test is used to see at which
grade levels this different output is found and it is concluded that the difference is between 1st and 4th grades
(U=152; p<0.01).

Findings and Comments on the Fourth Sub-Aim

In this section, findings and comments are mentioned about the problem of “Do Grade Teacher Candidates'
Self-Sufficiency Beliefs on Museum Education Differentiate According to Whether Classroom Teacher
Candidates Have Taken Courses Related to Museum Education or not?” Findings related to the problem are
described in Table 6.

Table 6. Mann Whitney U-Test Results on Classroom Teacher Candidates' Self-Sufficiency Beliefs on Museum
Education According to Variable of Whether Teachers Have Taken a Course Related to Museum Education or
Not

Whether Classroom

Teacher Candidates p Rank Mean Rank Total U P
Have Taken Museum

Classes Before

Grade Total Yes 26 66,90 1739,50
No 74 44,74 3310,50 335 0,001
Total 100

When Table 6 is examined, it is seen that the self-sufficiency beliefs of classroom teacher candidates on
museum education show a significant change according to the variable of whether they have taken a course related
to museums before [U= 535; p<0.05]. Taking or not taking courses related to museum education affects the self-
sufficiency beliefs of classroom teacher candidates. When the rank mean is examined, it is seen that the difference
resulted in favor of teacher candidates who had previously received training in museum education.

DISCUSSION & CONCLUSION

In this section, the results of the study are referred. Discussions and suggestions are also included in the
results.

The study was carried out to determine the self-sufficiency beliefs of classroom teacher candidates in
museum education. In the study, the self-sufficiency beliefs of classroom teacher candidates on museum education
resulted as 'high'. This situation is seen as a positive development in terms of museum self-sufficiency beliefs of
classroom teacher candidates because classroom teacher candidates (future classroom teachers) have a positive
attitude toward museums that have lighted our history. Bulut & Atilla (2017), in their study on the effect of
museum education on visual arts courses in children, concluded that participants exhibited a positive attitude
toward the process after museum education. Yaman, Cansiingii Koray & Altungeki¢ (2004) studied the self-
sufficiency beliefs of science teacher candidates. As a result of the study, it is concluded that the classroom teacher
candidates studying in different high school types had similar self-sufficiency. Mamur (2015) studied museum
education in visual arts classes and concluded that students' awareness increased. Yesilbursa & Uslu (2014); Kiling
& Uygun (2015) studied self-sufficiency perceptions and self-sufficiency awareness of primary school teacher
candidates in social studies courses and concluded that awareness levels of teacher candidates are high. Tural &
Kala (2018) obtained high self-sufficiency beliefs of candidates who study social studies teaching. Again, Demirel
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(2020) obtained the information that self-sufficiency of teacher candidates developed positively after given
training in his study that is named self-sufficiency for educational practices in museums. When the literature is
examined, it is seen that related studies have similar features to this study and in this direction, it is thought to
support the results of the study.

In the study on the effect of classroom teacher candidates' self-sufficiency beliefs on museum education on
the gender variable, no significant difference was found regarding the second sub-problem. In this context,
Yesilbursa & Uslu (2014) in their study, concluded that self-sufficiency beliefs don’t differ according to gender.
Peker (2014) it is found that social studies teacher candidates' attitudes toward the use of virtual museums did not
change according to gender. Giirbiiz (2017) examined the views of classroom teachers about pieces in the museum
based on some variables and did not reach any difference regarding the gender variable. Kiling & Uygun (2015)
did not reach a different conclusion regarding gender in their metacognitive awareness study. Kisa & Gazel (2016)
analyzed about the use of museums based on the items and found a difference in 2 items related to gender but did
not reach a different result in 18 items. Tural & Kala (2018) did not find a significant gender difference in their
study. The results of related studies support the results of this research.

The third sub-problem is whether the self-sufficiency of classroom teacher candidates changes significantly
according to the total level. As a result of research, a difference is observed in the museum self-sufficiency beliefs
of teacher candidates at the Ist and 4th total levels. Yesilbursa & Uslu (2014) reached a difference between the
3rd and 4th totals in their studies. Peker (2014) didn’t find a difference in his study. Tural & Kala (2018), again,
did not reach a significant difference at the total level in their studies. Yaman, Cansiingli Koray & Altungekic
(2004) reached a significant difference in their studies. Koriik¢ii (2019) concluded that the self-sufficiency of
history and social studies teachers in museum education does not differ according to total level. It is understood
that related studies both improve the results of this study and include various results that contribute to field
literature.

In the fourth sub-problem, a significant difference was reached regarding the variable of whether or not to
take courses related to museum education. Yesilbursa & Uslu (2014) reached a significant difference in favor of
those who took museum education courses in their study on this subject. Peker (2014) found that the behaviors of
teacher candidates who receive museum education and those who do not knit are close to each other. Tural & Kala
(2018) did not reach a significant difference in their studies. Giirbey, Efe & Mertoglu (2020) stated in their work
with science teacher candidates that they did not know about the museum before and that they wanted to receive
training on the museum from now on. In addition, studies that (Janes, 2010; Martin et al., 2016; Gutwill, 2018;
Karadavut, 2021; Lee et al.,, 2021; Umralieva et al., 2021; Merve Karaman, 2022; Pavlou, 2022;
Popielarz & Galliher, 2023; Saglamgoéncu, 2023) in the field that are important for this reseach. The results of the
relevant studies seem to support the results of this research.

As a result, it can be said that teacher candidates' self-sufficiency beliefs in museum education are at a
proficient level. While the effect of gender variable on museum self-sufficiency belief has not been found, it is
seen that the variable of total level and whether teacher candidates had taken courses related to museum education
beforehand made sense in the process. According to the results, it is seen as beneficial to increase the selective or
compulsory courses related to museum education in universities. It can be investigated on reasons why teacher
candidates' self-sufficiency beliefs on museum education vary according to all levels; it is suggested that the study
can be tried with qualitative or mixed methods by implementing different variables.
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Abstract

The advent of Massive Online Open Courses (MOOCs) has opened up a whole new world of language learning
opportunities. It helps to boost access to language instruction for individuals outside of regular classrooms. Language
MOOCs (LMOOC:s) are online courses that are generated with the purpose of providing free and accessible content
for those who are interested in language learning and who come from various backgrounds. Albeit its potential to
improve interaction, most of the LMOOCs have not been designed focusing on individuals’ communicative skills in
English. Therefore, the current project presented a language MOOC on speaking English for A2/B1 learners in
English as a Foreign/Second Language (EFL/ESL) contexts. The content of the speaking lessons was based on a
framework for teaching speaking, which reflected the ideas of current SLA research (e.g. the information processing,
noticing hypothesis, skill learning theory, transfer appropriate processing) from an interactionist perspective. Within
this framework, the lessons were shaped in four stages: identifying the learning outcomes, creating awareness on the
target speaking function(s), appropriating the identified function(s) via various activities and tasks, and giving an
opportunity for autonomous use of the target function(s). The activities and materials designed were built upon tasks
that reflected everyday situations and interactive contexts to guide learners communicate in the target language.
Situations similar to real life contexts also helped learners transfer information and expressions they used in these
situations into the actual speaking contexts in the outside world. The design and content of the suggested MOOC
described here can be helpful for language educators, practitioners, and course designers to integrate technology into
classrooms via MOOC:s to foster speaking skills in EFL/ESL contexts. Several implications were drawn to shed light
on the role of MOOC:s for language instruction.

Keywords: MOOC, L-MOOC, language learning, teaching speaking.
Konusma Becerilerini Gelistirmek Icin Ingilizce KACD: Yetiskin Egitimi
Alaninda Stratejik Bir Ortaklik Projesi-Bir Oneri
Oz

Kitlesel Cevrimici Acik Kurslarin (KACD'ler) ortaya ¢ikisi, dil dgrenme olasiliklarinda yepyeni bir diinyanin
kapilarmni agti. Normal siniflarin disindaki bireyler icin dil egitimine ulagma sansini artirmaya yardimer olur. Dil
KACD'leri (D-KACD 'ler), dil 6grenmeye ilgi duyan ve gesitli gegmislerden gelen kisiler igin {icretsiz ve erisilebilir
icerik saglamak amactyla olusturulmus ¢evrimici kurslardir. Etkilesimi gelistirme potansiyeline ragmen, D-KACD
lerin gogunun bireylerin Ingilizce iletisim becerilerine odaklanarak tasarlanmadigi goriilmektedir. Bu nedenle,
mevcut proje Yabancy/Ikinci Dil Olarak Ingilizce 6gretimi baglamlarinda A2/B1 6grencileri igin Ingilizce konusmaya
yonelik bir KACD sunmustur. Konugma derslerinin igerigi, mevcut Yabanci dil dgretimi arastirmasinin fikirlerini
(6rnegin, bilgi isleme, fark etme hipotezi, beceri 6grenme teorisi, uygun islemeyi aktarma) etkilesimcei bir bakis
acistyla yansitan bir konugma 6gretimi ¢ergevesine dayaniyordu. Bu cercevede dersler, kazanimlarin belirlenmesi,
hedef konusma islev(ler)i hakkinda farkindalik yaratilmasi, belirlenen islev/islevlerin ¢esitli etkinlik ve gdrevlerle
sahiplenilmesi ve dilin 6zerk kullanimina olanak saglanmasi olmak iizere dort asamada sekillenmistir. Tasarlanan
etkinlikler ve materyaller, 6grencilerin hedef dilde iletisim kurmasina rehberlik etmek igin giinliik durumlar ve
etkilesimli baglamlar1 yansitan gorevler iizerine insa edilmistir. Gergek yasam baglamlarina benzer durumlar,
ogrencilerin bu durumlarda kullandiklar bilgi ve ifadeleri dis diinyadaki gercek konugma baglamlarina aktarmalarina
da yardimc1 olmustur. Burada agiklanan 6nerilen KACD 'nin tasarimu ve igerigi, dil egitimcilerine, uygulayicilara ve
kurs tasarrmcilarina, Ingilizceyi yabanci dil olarak dgreticilerin baglamlarinda konusma becerilerini gelistirmek igin
teknolojiyi D-KACD 'ler araciligtyla siniflara entegre etme konusunda yardimci olabilir. KACD'lerin dil
ogretimindeki roliine 151k tutmak i¢in ¢esitli ¢ikarimlar yapilmustir.

Anahtar Kelimeler: KACD, D-KACD, dil 6grenimi, konugma dgretimi.
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MOOCS AND ONLINE LANGUAGE LEARNING

With the current emphasis on technological advancements (i.e. learning management systems, online
learning tools and platforms, flipped classrooms, etc.) and their integration into educational environments, how to
use such advancements in foreign language (FL) environments have attracted increasing attention. Thus, it
becomes inevitable to consider new pedagogical approaches at the dawn of the digital era to foster enriched FL
learning and overcome technological challenges (Beetham & Sharpe, 2013). Integration of technology in FL
contexts has brought forward many innovations such as computer-assisted language learning, augmented reality,
mobile-assisted language learning, and Massive Online Open Courses (MOOCs) into various FL teaching and
learning contexts. Among these, MOOCs and their integration into teaching language skills is a new venue for
research and a growing interest remarks the importance of this novel FL teaching/learning tool to develop more
enhanced FL practices for the teachers, teacher educators, and the learners alike.

In simplest terms, MOOCs aim to make pedagogical content and learning opportunities accessible to
various learners regardless of physical and time boundaries. MOOCs are practical tools that provide versatile
opportunities for learning on different topics, they are cost-effective, and offer the flexibility to learn in a
ubiquitous fashion surpassing the boundaries of classroom environments; and thus, making learning a more long-
lasting experience for all (Godwin-Jones, 2014; Martin-Monje & Barcena, 2014; Beirne, Mhichil &Cleircin,2017).
When it comes to FL environments, there are many effective internal and external factors in FL learning process,
which has a complex structure that includes many interrelated factors (Ellis, 1986). While internal factors such as
student readiness, motivation and cognition form the basic structure for acquisition, external factors such as
learning environment, material design and curriculum determine the effectiveness of the process. In this regard, it
is crucial to design motivating and innovative learning environments which are tailored to the changing needs of
FL learners in the digitally enriched world of learning. It is also obvious that a successful FL learning process
depends on the effective use of appropriate language learning strategies and FL learners need to use various
strategies to cope with the challenges of educational technologies. Since language learning strategies are specific
actions, behaviors, steps, or techniques that students often consciously use to improve their progress in
comprehension, internalization, and use of L2 (Oxford, 1994), students select and use certain behaviors within
appropriate strategies to learn a new language. In recent times, learners need to develop more effective strategies
to regulate their learning in the digital realms which offer various opportunities for learning. The choice of strategy
is related to a number of variables such as background, experience, motivation, goals and age (Ddrnyei, 1990). At
this point, a meaningful FL learning process should be designed within the strategies suitable for learner
characteristics. Hence, MOOC applications, which can be seen as an extension of online learning approaches for
designing foreign language learning environments within the strategies suitable for learner characteristics, have
the potential to make a significant contribution to the FL learning process and use of effective learning strategies.

MOOC applications for FL teaching can create an interactive language learning environment that provides
unlimited access and a large number of participants. MOOC applications for FL teaching, which can be defined
as structured interactive language environments, are capable of promoting autonomous learning within strategies
suitable for learner characteristics with the meaningful authentic educational materials they contain. Thus, MOOCs
are quite suitable for adult learners who have no formal links to any educational classroom and who are keen on
improving their FL skills with accessible and up-to-date content that can be helpful for their FL use in their daily
endeavours. The basic principles of the learning process of adult learners are simply and clearly different from the
learning process of younger learners. In this regard, the priorities, needs, interests and approaches of instructional
designers are extremely important in order to create a meaningful learning environment. At this point, the work of
Malcolm Knowles (1978) provides an outline to go further in adult learning in various aspects. According to
Knowles, adults are autonomous, goal-oriented, practical and intrinsically motivated learners. In light of this
outline, MOOC applications for FL teaching can be defined as an excellent choice for an adult learner who wants
to learn a foreign language. As autonomous learners, adults should actively participate in the learning process, in
which they take responsibility for their own learning in a self-directed manner. In this respect, efficiently designed
MOOC applications for FL teaching offer autonomous learning environments filled with highly authentic
educational materials. Moreover, these interactive language environments provide learners with a clear plan with
a structured basis for learning objectives, directions, and practical implications. Thus, adult learners can recognize
the goals they will set at the initial stage, follow them and evaluate their learning processes. MOOC applications
for FL teaching constitute an effective alternative to overcoming the main obstacles such as lack of time and
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motivation or the problem of accessing the material that adult learners encounter in their autonomous learning
processes.

MOOC:s for Language Learning

According to Kasch, Van Rosmalen, and Kalz (2017), Grechushkina (2018), and Paulsen (2002), open
online courses are services and tools made available online for educational purposes, such as the provision of
learning or teaching materials and facilitating communication between instructors and students. Due to the
widespread usage of information and communication technology, online, open, and flexible learning has
established itself as the standard in the field of education (Zawacki-Richter, Bozkurt, Alturki, & Aldraiweesh,
2018). In 2008, MOOCs made their debut and quickly became popular. Massive Open Online Courses, or MOOC:s,
are open and free digital resources for teachers, students, and self-learners to use for research, teaching, and
learning (Hew & Cheung, 2014; Zawacki-Richter & Naidu, 2016). Everyone can participate in MOOCs, have
access to useful learning resources, interact with other students, and use the Internet to reflect on and share what
they have learned with others (Hu, 2013). According to Comer, Clark, and Canelas (2014), open online courses
and MOOCs have similar qualities in that they are both online courses accessible to all types of learners. As a
result, MOOCs have emerged as the most recent development in online education, attracting more and more
language students and courses.

In terms of the application field, researchers have distinguished between two forms of language learning:
native language (L1) learning and nonnative language (L2) learning (Hung, Yang, Hwang, Chu, & Wang, 2018).
In recent years, some academics have explored online L1 learning. For instance, Sari (2018) studied a group of
English instructors who participated in teacher training courses and looked at their perceptions of MOOC:s.
According to Kwak's (2017) investigation on MOOC:s for academic writing, writing may be seen as a form of skill
development for enhancing grammatical accuracy and article surface structure. English as a second language has
received the most attention from academics who have studied L2 learning in MOOCs (Cimermanova, 2018;
Martn-Monje, Castrillo, & Maana-Rodrguez, 2018; Mohamed & Hammond, 2018). For instance, Comer (2013)
examined the review procedure for developing MOOCs. The study found that writing MOOCs with both
quantitative and qualitative analysis benefited greatly from well-structured and efficient peer assessment. Chacon-
Beltran (2018) taught adult learners how to self-create vocabulary learning strategies through MOOC:s; the
findings demonstrated that adult learners may successfully study vocabulary anywhere with the use of relevant
materials and MOOCs. Additionally, numerous specific languages have drawn interest in L2 learning, including
online Tatar (Gimaletdinova & Khalitova, 2016), Portuguese (Zancanaro & Domingues, 2018), and Japanese
courses (Fang, 2018).

THE RATIONALE BEHIND SPEAK ENGLISH MOOC- ENGLISH
LANGUAGE MOOC TO IMPROVE SPEAKING SKILLS PROJECT

We live in a world that has proven to continuously transform especially with the affects of external factors,
such as COVID-19. Such factors have implications on education as they do with most areas of life which, in turn,
necessitates the continuous development of existing skills as well as the development new ones. The COVID-19
pandemic we experienced globally has transitioned us to a new era. Even before the pandemic, the significance of
language skills, particularly of English as lingua franca, was emphasized in several policy documents. People, in
many fields use English as their primary working language. F.e., 98% of German physicists, 83% of chemists and
81% of biologists and psychologists use English as the main language of communication (Graddol, 1997). English
has thus become vital for communication in our world today. However, despite the undeniable status of English
and importance of foreign language skills, still in very recent reports such as EU’s Council Recommendation of
22 May 2019 on a comprehensive approach to the teaching and learning of languages, it is stated that almost half
of Europeans say that they are unable to hold a conversation in any foreign language. Therefore, there is an obvious
need to improve foreign language skills, particularly English. However, with the emergence of COVID-19, like in
any other field, more flexible, non-traditional programs have risen to the forefront and have proved to be
significant. MOOCs (Massive Online Open Courses) are one of them. However, subject-wise, of all courses in
2018, %19,9 were offered in the field of technology, %18,5 were offered in business, %10,6 in the field of social
sciences and %10 in the field of science (Werl, 2019). On the other hand, Barcena & Martin-Monje (2015) indicate
that language MOOCs (L-MOOC:s) are in the very early stage of development. Hsu (2021) reports that there are
only 143 L-MOOC:s available (out of which 94 are for learning English) so there is definitely a requirement for
more L-MOOC:s in different areas. With this at hand, Speak English MOOC- English Language MOOC to Improve
Speaking skills project (Project no: 2019-1-TR01-KA204-074155), an Erasmus+ Strategic Partnership Project in
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Adult Education, was developed by Bartin University in Turkey in partnership with Universidad Politécnica de
Madrid in Spain, BEST Institut fiir Berufsbezogene Weiterbildung und Personaltraining GmbH from Austria and
Anadolu University in Turkey between 2019-2022.

Speaking is by far the most challenging of the four language skills—reading, writing, listening, and
speaking. Even though there is currently a seemingly infinite amount of online courses available, there aren't as
many Language MOOC:s as there are students. Also, the Speak English-MOOC's content is likely to be novel for
our target audiences because the existing L-MOOCs are typically not focused on enhancing practical speaking
abilities. The Speak English-MOOC material offers the target groups a relevant instructional design to present
stronger self-efficacy beliefs in terms of speaking competence to build confidence among English language
learners while speaking in English and using the suggested pragmatic phrases. The following exercises are
proposed to build the linguistic content (recommended as a 6-week course): Target population needs analysis to
inform the content, framework definition, instructional design, pilot testing, and final content change based on
piloting findings.

SPEAK ENGLISH MOOC FRAMEWORK AND DESIGN

The suggested MOOC described here was designed following the ideas of Thornbury’s (2005) model for
teaching speaking. The framework of the MOOC reflects the outcomes of current SLA research (e.g., the
information processing, noticing hypothesis, skill learning theory, transfer appropriate processing) from an
interactionist perspective. Accordingly, the aims are to;

take the attention of learners to speech functions by activating their existing schema, leading them into the
use of speech functions used in daily life via various audio-visual materials

help learners notice useful expressions for the identified speech functions by implementing various tasks
such as listing, sorting, ordering etc.

check learners’ understanding of speech functions within comprehension-based processing activities prior
to practice

guide learners practice the given speech functions and use them autonomously through various activities
based on real life situations

provide contextual dialogues, conversations or materials in which learners can be exposed to the features
of the target speech function(s)

In accordance with these aims, each MOOC unit was designed following the framework given in stages below:
Stage 1-Learning Outcomes

At the beginning of each unit, learning outcomes were clearly stated and listed. While stating the outcomes,
specific attention was given to use observable action verbs such as ‘identify, ask, answer, use, etc.” This way,
learners were able to (self)check whether they achieved these outcomes or not. A sample outcome was: “A¢ the
end of this unit, you will be able to identify common expressions used in expressing preferences/likes/dislikes”.

Stage 2-Creating Awareness

Learners need to be aware of the features of target speech function(s). That is, they gain awareness on
where and how the selected speech function is used and in what kind of situations the target function occurs. For
this purpose, dialogues, conversations or other kinds of audio-visual materials (e.g., cartoons, videos,
advertisements, reading passages) were used as models to expose learners to samples of the target speech
function(s). This introductory stage included the following components for an effective awareness raising:

Attention: The aim was to take attention to the target speech function via audio/visual materials.

Lead-in questions, brainstorming or chart filling activities based on eliciting general world knowledge
related to speech function were used here. In this way, learners’ existing schemas were activated to boost their
curiosity about how to express speech events in daily life.

Learners listened to/watched or read sample dialogues/conversations or other materials exemplifying the
use of speech functions. Simple questions or activities were used to draw their attention to the gist of these
materials before they noticed formulaic expressions related to the speech events.
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Noticing: Learners were guided to notice the useful expressions in the sample texts and the knowledge gaps in
expressing and using speech functions.

An activity for comparing and contrasting/identifying/counting/classifying etc. was used here to help
learners notice the identified speech functions. Sample dialogue scripts were used here to work on the
expressions related to the target function.

Questions were asked to elicit what other expressions learners know/remember (self-noticing)

At the end of noticing, a comprehensive table or chart was provided to show learners various expressions
used for the target speech functions. Hence, learners had a chance to refer to this table/chart throughout the
unit via a link on the MOOC platform.

Understanding: The aim was to check learners’ understanding of the features of the target speech function(s).

Dialogues/conversations/ materials rich with the samples of formulaic expressions related to the target
speech function were used to check understanding via comprehension-based types of activities.

Jumbled dialogues, matching, sorting, fill in the blanks, choosing the right option etc. were used to check
whether the learners recognized a general principle of pattern regarding the target function.

Stage 3-Appropriation

In this stage, learners were guided to use/practice the useful formulaic expressions and language features
related to the target function(s). Various practice activities (involving listening, reading, writing, and speaking)
appropriate for a MOOC platform were used here. Since it was not possible to design interactive activities due to
the nature of the MOOC, activities at this stage aimed at developing progressive control over the use of speech
function(s).

Sample activities used to appropriate the use of target speech function(s) included:

Drilling: It focused on imitating and repeating words, phrases and even the whole utterance where possible.
It was advantageous as it helped with gaining control over language. Drilling was used to fine tune for
articulation.

Dialogues: Recorded dialogues were provided to learners. They were able to perform the roles in the
dialogues by recording their own productions and comparing them to the given dialogues. Learners also
checked whether their pronunciation was closer to the sample or not. Incomplete dialogues, choosing the right
option within the dialogues, or matching type of activities were also used.

One-sided choice cue-cards: Dialogues given in cue cards which included information gap between the
interlocutors were given here. Learners were able to choose among the options regarding formulaic expressions
appropriate for the context. One side of the cue card was given, and the other side of the cue card involved
options so that the users could make choices.

Manipulation Drills: Parts of a sentence in the dialogues was given and learners were expected to form
sentences using good intonation. In this way, they compared their productions with the given samples.

Substitution: Within dialogues, target phrases were underlined, and users were asked to replace these
phrases with another one with similar function.

Casting Conversations: Learners were expected to form parts of conversations based on the given context.
They had the opportunity to talk about their choices with other users on the discussion board embedded on the
MOOC platform. Talking about their choices helped them better understand the register.

Language Games: Language games where appropriate for the target speech function(s) designed. For
instance, users were able to drag and drop certain phrases or expressions within the game, accomplish certain
tasks and proceed in the game accordingly.

Downloadable Materials: Downloadable study materials and activities were provided to help learners study
on the target function on their own.

Stage 4-Autonomy

In this last stage of each unit, learners were expected to experience autonomous use of the target speech
functions in a more free and communicative way. On the MOOC platform, they were able to record their
productions and share them with each other on the discussion board. Alternatively, they could compare their
productions with the given samples.
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Sample activities used in the autonomy stage included:

Functional/Visual Cue Cards: Role playing activities with appropriate purposes and contexts that were
presented in the form of cue cards. These cue cards involved guided cues to help learners produce target speech
functions. One side of the cue card was given in a recorded fashion and the other part was performed by the
learners. They recorded their own productions and shared them on the discussion board.

Narrations: Learners were given chances to narrate events/stories or talk about their own experiences. They
listened to sample narrations and compared their own talk.

Links to Online Sources: Links to various sources were provided where possible.

IMPLICATIONS

A vast variety of conceptual and pedagogical approaches are utilized in a wide variety of techniques when
language acquisition is considered today. They all coexist in current practices and are frequently combined by
people switching between various approaches, from traditional drill-and-practice grammar-based learning to
notional functional syllabus, from more cognitive stances to sociocultural perspectives, focused on communicative
skills and real-world interactions in context. Since they allow for very wide communities of practice—one of the
essential elements of a successful language learning experience—MOOC:s currently offer exciting possibilities for
language instruction. Unfortunately, the majority of L-MOOCs do not expressly highlight the communicative
abilities of students. If you're interested in LMOOC:S as a language learner, teacher, or designer, you are welcome
to check out the following tips:

1. Increase participation and interaction

Think about the ways that students can participate in MOOC:s. If students can interact with one another,
they will be more motivated to use language. Instead of only memorizing course materials, interaction should be
the main focus of learning.

2. Help to facilitate self-organized learning, but do not manage it

When possible, provide options for students to self-organize through social media or in-person gatherings,
but avoid managing these organizations. In reality, it is highly likely that students will form these groups without
any help from the instructor.

3. Establish a presence for the teacher

Students need to be aware that a real instructor is taking part in the LMOOC. Create a Facebook page or
Twitter feed to support the class, make regular updates, and take the time to respond to student conversations in
the MOOC.

4. Make video engaging

Consider using video as a source of real language materials rather than just as a lecture delivery medium.
Use video to provide pupils the chance to learn about culture in addition to the language.

5. Specify success.

Consider what course completion will entail as you create a Language MOOC. Students should be
encouraged to consider their own objectives and how they will use the course to attain them.

6. Align the assessment's objectives with its format.

Analyze what kind of assessment best satisfies the course's objectives as you consider its objectives.
Assessment methods should evaluate writing in a meaningful way, such as through peer and self-assessment rather
than through multiple-choice questions, if the course's focus is on writing, for instance.

In brief:

-The content should be based on learners’ needs.

-It is important to engage the learners with communicative and meaningful real-life activities and tasks.
-It is important to facilitate learners to be autonomous in their own learning process.

-The materials should be engaging, goal-oriented and stimulating.

-Learners should know the outcomes of the process and they should be able to assess their own learning.
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Abstract

It is seen that postgraduate education gains importance to have new information, skills and experiments in a
constantly changing and transforming world. Postgraduate education in a field that shows a need for high-quality
labor, such as the tourism industry, is expected to comply with this structure and create a transforming effect on the
learners. This study aims to evaluate the personal changes, skills and learning outcomes that the students studying in
postgraduate programs of tourism can perceive as a result of the educational process on the basis of Transformative
Learning Theory, and has been built according to the qualitative research model. As the data collection technique, the
interview technique was employed to the study group which consists of 34 people who were designated through a
purposeful sampling method. From the data obtained, totally eleven main codes and six groups of themes derived.
The findings showed that postgraduate tourism education generally provides the expected academic and vocational
gains; however, they are not at a level that is effective in causing a transformation in individuals. On the other hand,
it was detected that some transformations occurred in a small part of the study group in compliance with the
transformative learning theory. Critical thinking, self-expression and showing empathy are remarkable among the
new knowledge and skills defined as an achievement. Interrogative manner, acting self-confident, and being kind to
different thoughts and cultures became prominent as the new personality traits. Such findings indicate the necessity
of new researches on the relation between perceived achievements and graduate tourism education. It will be
beneficial for the researchers in the future to focus on the methods to improve the quality of education in postgraduate
tourism education and it can be suggested to implement such researches in mixed patterns.

Keywords: Tourism education, graduate education, transformative learning, transformation

Lisansiistii Turizm Egitiminde Algilanan Degisimlerin ve Kazanimlarin
Doniistiiriicii Ogrenme Kurami Ekseninde Degerlendirilmesi
Oz

Siirekli degismekte ve doniismekte olan bir diinyada yeni bilgi, beceri ve deneyimler kazanmak i¢in lisansiistii
egitimin dnem kazandig1 goriilmektedir. Turizm sektorii gibi yiiksek nitelikli isgiicii ihtiyac: sergileyen alanlardaki
lisansiistii egitimin de bu yaprya uygun nitelikte olmasi ve dgrenenler iizerinde doniistiiriicii etki yaratmasi beklenir.
Turizm alaninda lisansiistii 6grenim gérmekte olan dgrencilerin, egitim siirecleriyle edinildigini algiladiklar1 beceriler
ile tanimlayabildikleri dgrenme kazanimlarinin Déniistiiriicii Ogrenme Kuram temelinde degerlendirilmesini
amagclayan bu ¢alisma, nitel arastirma modeline gore kurgulanmistir. Veri toplama teknigi olarak yiiz ylize goriisme
teknigi kullanilmis olup, amagli drneklem yontemiyle segilmis 34 kisilik ¢aligma grubuna uygulanmistir. Verilerden
on bir ana kod ve alt1 tema grubu olusturulmustur. Bulgular, lisansiistii turizm egitiminin beklenen akademik ve
mesleki kazanimlart sagladigim, fakat, Doniistiirlici Ogrenme anlaminda bir déniisiim doguracak diizeyde etkili
olmadigmi gdstermistir. Bununla birlikte, calisma grubunun kiigiik bir béliimiinde, Déniistiiriicii Ogrenme
Kuramr’yla uyumlu bazi doniisiimler saptanmistir. Kazanim olarak tanimlanan yeni bilgi ve beceriler arasinda
elestirel diisiinebilme, kendini ifade edebilme ve empati yapabilme dikkat ¢ekicidir. Yeni kisilik 6zellikleri arasinda
sorgulayicilik, 6zgiivenli davranma, farkli diisiincelere ve kiiltiirlere karsi hosgdrii dne ¢ikmistir. Bu bulgular,
algilanan kazanimlar ile lisansiistii turizm egitimi iligkisini inceleyen yeni arastirmalarin gerekliligini gostermektedir.
Gelecekteki arastirmalarin, lisansiistii turizm egitiminde egitimin niteligini artirma yontemlerine odaklanmasi ve bu
tiir caligmalarin karma desenli tasarlanmasi Onerilebilir.

Anahtar Sozciikler: Turizm egitimi, lisansiistii egitim, doniistiiriicii 6grenme, doniigim.
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INTRODUCTION

The need for continuous learning; renewing outdated knowledge and skills; coping with ordinary crises;
creating differences in order to gain new advantages in the competitive environment; approaching our problems
and our lives from very different perspectives than before; transforming according to the conditions of life and
gaining different identities. All of these skills are actions that can emerge in response to the conditions and
problems imposed by today's world. Especially in countries with unstable socio-economic conditions and
economic structures, and in economic structures such as the tourism sector that are based on delicate balances and
are very sensitive to external factors (Samirkas & Bahar, 2013), it is necessary to be able to identify individual
development needs that play a key role for organizational success. In a world of the 4th Industrial Revolution, new
knowledge, technologies and skills brought by the social, political and economic structures affected and
completely changed by the digital transformation, complex problems are emerging in many countries (de Falco,
2019). This can also change the structure and components of individual needs and individual development.

The tourism sector has the largest income and export level in the world economy after the chemical industry
and the energy sector. Since the effective use of human capital can provide a significant advantage in a competitive
environment, it can be said that there is a high need for quality communication and interaction between employees,
customers and organizations in tourism activities (Kuzu, 2020). Therefore, this need will trigger the need for
qualified personnel. The unique structure of the tourism sector with its positive and negative aspects makes
businesses in this sector heavily dependent on human resources in order to survive and compete (Sezerel & Tonus,
2017). This structure makes it imperative to aim for achievements beyond undergraduate tourism education. As
emphasized by the World Tourism Organization in recent years, qualified manpower is the basic component of
this sector. It is important for higher education institutions to respond to this need by renewing curricula with new
departments and programs (Cited in Ribeiro et al., 2020). At this point, it is important that the learning outcomes
in tourism education are in line with the educational objectives determined in line with the needs and problems of
the sector. Naturally, the biggest task in this process falls to the undergraduate and graduate programs of
universities.

In many countries around the world, studies on different learning and education models emphasize the
importance of lifelong learning philosophy and adult learning and define the new roles of universities. In addition
to what numerous studies and evaluations have presented, especially regarding the functionality of Transformative
Learning Theory in today's conditions (Duffy et al., 2020; Jacobs, 2019; Johnson and Olanof, 2020; Upenieks,
2019), the new functions of universities, which have assumed many functions in today's societies, regarding the
4th generation university profile, also emphasize the phenomenon of graduate education. Considering all these, it
is expected that the learning outcomes of individuals receiving graduate education in the field of tourism will be
effective and efficient enough to lead to a transformation in the lives of individuals and meet the expectations of
the sector.

The need for individuals who play an active role in the processes of acquiring and imparting knowledge
and skills, such as professionals working in the tourism sector, educators and university students, to comprehend
the world correctly and make the right decisions is in line with the critical role of Transformative Learning Theory.
Today's world is possible with individuals who are able to update their knowledge and skills quickly and
effectively and adapt quickly to the conditions, and this needs to be defined within the framework of formal
education. In addition, there is insufficient research in the relevant literature, both on graduate education practices
in tourism and on Transformative Learning Theory. Hence, the main purpose of our study is to evaluate the skills,
changes and gains that graduate students in the field of tourism think that they have acquired through their
educational processes on the basis of Transformative Learning Theory. As mentioned below, such transformations
involved in perceived achievements, changes and gains which can be perceived by individuals cover both daily-
social and professional-academical lives’ all fields.

In this context, answers to the following research questions, which were determined on the axis of the basic
components of the Transformative Learning Theory regarding personal and professional life as a whole and
related, are sought:

- What are the students' opinions about the graduate education they have received?

- How has the graduate education received by the students created a conflict with the old knowledge, skills
and views learned and acquired in their previous lives?

- What kind of new knowledge and skills do the students think their education has provided them with?
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- How do students think that the education they have received has led to a transformation in their personality
traits and individual lives?

- What are the students' evaluations of their old habits or views that were broken after the conflicts and
dilemmas caused by the education they received?

Graduate Education in Tourism

Graduate education, which refers to the highest level of the formal education process, includes education
programs that aim to train scientists, researchers and qualified human resources, which provide the title of scientific
expertise or doctor of science after the completion of undergraduate education (Karaman & Bakirci, 2010). When
we consider at the change in the functions of universities, which are the main source of graduate education, we
come across the 4th generation university phenomenon. The 4th generation university differs from previous
generation universities in its mission, role, method and product components. The main difference is defined in the
function of contributing to the regional economy with the goal of ensuring proactive economic development.
Therefore, graduate education processes in 4th generation universities should succeed in playing a leading role in
the development of the local economy, in addition to the mission of education, research and knowledge processing
in previous generations (Kuzu, 2020). In achieving this, not only undergraduate educational activities but also
graduate education should have a special place, because it would be wrong to aim to improve the quality of
university products and scientific researches without improving the quality and competencies of researchers as
learner and practitioner.

Upon considering the definition of the process to its functions, graduate education has functions such as
disseminating science and art, identifying social problems and producing appropriate solutions, and training high-
level labor force. Apart from classical functions, it can be argued that graduate education has become a necessity
due to factors such as the increase in the number of undergraduate graduates, developments in economic activities
and technological transformations (Karaman & Bakirci, 2010). Therefore, the same findings can be made in terms
of the tourism sector and tourism education. The fact that the World Tourism Organization draws attention to
qualified and educated human resources in the tourism sector reminds the role of universities for a qualified
workforce. Developments in telecommunication technologies and global crises have made it necessary for
professionals in the tourism sector to acquire new skills and develop new strategies in communication and social
media (Ribeiro et al., 2020). As a matter of fact, especially in developing countries such as Tiirkiye, the basic need
for the tourism sector to be permanent and to increase its revenues is the development of tourism education at all
levels, and the need for graduate education is also important in this context (Okumus & Yagci, 2005; Unur &
Kosker, 2015).

Graduate education in tourism is a must for students who want to improve themselves following their
undergraduate education and learn about the sector in an academic dimension. In Tarcan Igigen et al.'s (2018)
study on the graduate education of managers in the tourism sector, it was found that the participants' perceptions
of the education they received were positive and they were generally satisfied. At the same time, it was stated that
the education received contributed to both their personal and professional development. Considering the provisions
of the relevant legislation and classical function definitions (Karaman & Bakirci, 2010), the main learning
objectives of graduate programs in the field of tourism can be considered to gain the ability to conduct scientific
studies on the needs and problems in the field of tourism, to correctly identify the problems of the sector and to
offer solutions, to think critically and to exhibit creativity when needed.

In line with these goals, it is clear that individuals who participate in graduate education processes in the
field of tourism will experience some change processes that will take place at the level of knowledge, skills and
attitudes. Naturally, such processes are expected to lead to new principles, skills and views in the lives of learners.
Some recent studies have revealed the chronic problems of tourism education in Turkish universities. Tourism
education is plagued by favoritism in the selection of courses and academic staff, inexperienced academics, low-
qualified students, and various bureaucratic obstacles (Kirlar Can et al., 2021), and with the solution of these
problems, it will be possible to transition to a more qualified graduate education model.

Transformative Learning

It can be argued that Mezirow's philosophy of transformative learning can define all our actions related to
decision-making and learning in post-childhood processes. Transformative learning, which adult educators such
as Mezirow and Merriam attach great importance to because of the critical function it plays in individual
development, encompasses transformations and achievements that can be accomplished in the upper stages of
adult development. According to some, it is not possible to achieve this before early forties, whereas according to
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others, such a transformation is possible through a combination of formal education and life processes during
youth (Jacobs, 2019; Malkki, 2010). In Mezirow's (1997) definition, transformative learning is a learning that
leads to a change in the meaning/reference framework that constitutes the individual's life and makes the individual
radically question his/her previous life. This completely changed framework encompasses the values, beliefs and
attitudes in the individual's life, which refers to the individual with its cognitive and emotional components.

Based on the classical definition of transformative learning, our transformative learning experience can be
triggered by encountering a new situation that conflicts with our knowledge and thoughts that form the basis of
our current worldview. Having to reconcile this new information, which will enable us to create a new perspective
in our future actions, with our old perspective will ignite the fuse that puts us into a transformational phase (Jacobs,
2019; Johnson & Olanoff, 2020). The roots of this learning process, which Mezirow defines as a form of "meaning
making", can be traced back to the work of Freire and Habermas. In this process, the individual evolves towards
a broader and more inclusive worldview by reinterpreting and redefining his/her old experiences and knowledge
with new expectations and perspectives (As cited in Izmirli, Odabasi & Yurdakul, 2012; Jacobs, 2019; Mezirow,
1997). Therefore, the transformative learning model has a special place in Constructivism, Humanism and Critical
Social Theory due to its multi-dimensional and multi-source structure (Jacobs, 2019). As a matter of fact, the fact
that it can be applied in a wide range of fields such as business administration, teacher training, medical education,
organizational management, community development, sustainability education and environmental awareness-
raising trainings in recent years shows that it can play an effective role in solving many different social problems
(Jacobs, 2019; Weinberg et al. 2020). For example, Katz's (2019) transformative learning model proposal for the
adaptation of Open Education Resources to undergraduate education is a transformation that will enable students
to get rid of costly textbooks.

The basic stages of the transformative learning process define the products of this process and the change
experienced. The process starts with a confusing dilemma that triggers the criticism and questioning of the
emotions and basic assumptions that constitute identity. In the following stages, after the discovery of new roles
and relationships, new action plans including new competencies and different perspectives are formed, beliefs,
values and attitudes related to a new worldview are born in the individual (Akgay, 2012; Jacobs, 2019; Katz, 2019).
Two key concepts in this transformation process are "critical reflection" and "perspective transformation”.
Mezirow (1997), who argues that this process will result in the individual gaining independent thinking skills,
defines the main learning outcomes on instrumental, communicative and emancipatory axes (As cited in Aboytes
& Barth, 2020).

Critical reflection is a component of critical thinking skills. By questioning one's own ideas, feelings and
actions, it enables the individual to comprehend contradictions and differences from other people's beliefs, values
and attitudes (Blalock & Akeh, 2018). Perspective transformation, on the other hand, is the acquisition of new
perspectives instead of the old ones after the confusing dilemma (Akgay, 2012; Cimen and Yilmaz, 2014; Malkki,
2010). A study examining the internship experiences of Chinese and Spanish trainee teachers who experienced the
critical stages of this traumatic process showed that the transformative learning process played a role in the
formation of trainee teachers' professional identity (Zhu, Iglesia & Wang, 2020). At the end of such a process,
radical changes in an individual's moral, political and professional profile are inevitable, as their perspectives,
habits, beliefs, values and behaviors as a whole undergo change. This is because not only a change at the
intellectual level but also a transformation in actions and relationships must occur (Aboytes and Barth, 2020;
Mezirow, 1997). Based on the fact that learning is lifelong, such a process of change can be ensured to occur
repeatedly at different stages of life and at different age periods (in periods related to formal and non-formal
education), or such processes can be triggered and directed through different educational models (distance
education, on-the-job training, non-formal education, etc.) that are becoming widespread today. For example, in
Cimen and Yilmaz's (2014) experimental study involving pre-service teachers at two state universities in Ankara,
environmental education based on transformational learning theory was applied to develop environmental
awareness, and significant transformations were found in the views, feelings and attitudes of the experimental
group towards the environment. Boonphadunga and Seubsang's (2021) research on pre-service teachers also
showed that transformative learning practices can make a great contribution to improving pre-service teachers'
classroom management and teaching competencies.

At this point, the role of the educator comes into play. According to Mezirow, the role of educators in this
direction is expected to take place in three stages: enabling learners to focus on questioning their feelings, beliefs
and behaviors, evaluating the results of questioning and critical reflections, and testing their validity by presenting
alternative perspectives (As cited in Akcay, 2012; Boonphadunga & Seubsang, 2021). Akcay, 2012;
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Boonphadunga & Seubsang, 2021; izmirli, Odabas1 & Yurdakul, 2012). As a result, it is possible to summarize
the basic concepts of Transformative Learning Theory with the statements illustrated in Figure 1, which indicate
the individual's large-scale cognitive transformation.

Figure 1. Literary codes that can be derived from transformative learning theory

Graduate Education in Tourism and Transformative Learning

What needs to be emphasized at this point is not the nature and types of new needs, skills and knowledge
specific to the period and conditions we live in. The main issue is that all individuals, regardless of their field and
profession, may have to undergo transformations in today's conditions as in the Transformative Learning Theory,
and graduate education processes are capable of triggering such transformations.

The need for educators' roles of guidance, facilitation and evaluation is clear. This points to a bidirectional
need that young people at different stages of the formal education process may also face: To transform by
transforming. Moreover, Mezirow's roles of questioning, critical reflection, and alternative perspectives are
appropriate for graduate programs in tourism education to meet the need for innovative individuals. In today's
world, where identity and character formation can extend into early 40s, graduate studies can be expected to take
on multifaceted functions and play the role of the main stage for transformative learning processes. Indeed, the
value of individuals with the ability to transform themselves is different in the management of workload and stress
that arise in the tourism sector, which is based on multifactorial balances at national and international levels.

Nonetheless, the effectiveness of transformative learning, which may not yield the same results for every
individual and every system, depends on individuals having equal opportunities in terms of access to information,
freedoms and communication opportunities, and their personality traits being suitable for critical reflection
(Akgay, 2012; izmirli, Odabas1 & Yurdakul, 2012; Malkki, 2010). Therefore, it is wrong to see this theory as a
magic wand for all personal development programs and formal education processes. In recent years, research has
been conducted examining some teaching methods and topics that can trigger transformative learning. For
example, traumatic experiences arising from the unique nature of foreign language teaching and the encounter of
foreign language learners with different cultural values related to the language learned can lead to transformations
in learners. As a matter of fact, research on the fact that language teaching can lead to such transformations with
its effects on both cognitive and affective levels has become widespread (Ar1 & Kurnaz, 2018). In addition, there
are studies that argue that instead of a tourism education based on a classical pedagogical understanding, a tourism
education that is in line with the transformative spirit of travel, liberating the individual, emotion-oriented and
encouraging critical reflection is possible (Kirlar Can et al. 2021; Walker & Manyambai 2020). In conclusion,
there is a need for further studies on the possible transformative effects of tourism education and education
methods..
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METHOD

Research Design
In this study, a qualitative research design was employed. All qualitative research is concerned with how

meanings are constructed, and the primary purpose of this "basic qualitative research" type study is to identify and
interpret meanings based on the research questions. In this model, the findings collected by applying the interview
technique based on purposeful sampling are thematized and described through inductive data analysis (Merriam,
2018). Therefore, the process that started with the application of the interview form developed in accordance with
the purpose of the research to the selected participants was finalized by classifying and describing the findings
through codes and themes. In terms of structural features, this research is within the scope of the general survey
model. Research in the general survey model identifies and describes a situation that existed in the past or present
(Karasar, 2019).

Participants

In qualitative research, sample size does not have the same function as in quantitative research. The aim is
not to generalize to the universe, but to get more in-depth information from a small sample. For this reason, some
researchers argue that the sample size in qualitative research should be determined according to the data collection
method used. For example, in the in-depth interview method, a study group of 30 people is considered as sufficient
(Bagkale, 2016). The study group of this research, which collected data through in-depth face-to-face interviews,
consisted of 34 people.

In qualitative studies, it is important to determine the suitability of the study group size for data collection
processes and the adequacy of participation. If the researchers realize that collecting more data does not contribute
to the analysis, the application can be terminated. Thus, it is accepted that the optimal study group size has been
reached (Merriam, 2018). In this study, it was observed that the average size of the study group in the relevant
literature was around 15 people, but it was thought that this might not be sufficient for the structure of this study.
The study started with a goal of 25 participants; when it was seen that the similarities in replies increased too much
after the 30th participant, data collection was ended after 34 participants.

In order to increase the validity of the purposive-intentional sample, students in the last semesters of both
master's and doctoral education processes (in terms of experience accumulation) were selected. Through snowball
sampling, which is one of the types of purposive sampling, those who were willing to contribute and who could
express themselves among the candidates who met the criteria were selected (Merriam, 2018). Purposive-
intentional sampling is based on those whom the researcher believes will find answers to the research questions
and is not randomly selected but consists of participants determined according to certain criteria (Altunigik et al.,
2010; Merriam, 2018).

The study group consisted of 12 master's and 22 Ph.D. students who were conducting graduate studies in
the field of tourism. These students are conducting their graduate studies in eight different state universities in
Tiirkiye. The study group was selected among successful graduate students at the university where the researchers
work and participants who could be reached through their volunteer friends. Table 1 presents the profile of the
study group.

Table 1. Participant Information

Graduate
Gender (f) % Age ® % Phase ®» % Department ® %
Female 21 61,7 20-24 1 3 Ph.D. 22 Tourism Management 16
Male 13 38,3 2529 11 32,3 Master’s 12 Gastronomy 10
Total 34 100 30-34 17 50 Total 34 100 Tourist guiding 8
35-39 4 11,7 Total 34 100
40-44 1 3
Total 34 100

As seen in the Table 1, the majority of the study group which is predominantly female, is between the ages
of 25-34 (82.3%). Besides, the majority of them are doctoral students and continue their graduate studies in the
departments of "Tourism Management", "Gastronomy" and "Tourist Guiding".
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Data Collection Tool and Data Collection Process

The data of this study were collected through interview method. Interview technique is the collection of
research data through oral communication (Karasar, 2019). "Face-to-face interview" was preferred as a data
collection method among the interview types; a semi-structured interview form consisting of 14 questions was
applied as a data collection tool. Face-to-face interviews were conducted through forms printed on paper. This
format has more advantages than telephone or computerized applications (Tymms, 2017) and is more suitable for
the purpose of this research.

In addition to basic demographic information, the interview form included 8 open-ended questions to
identify the basic facts about transformative learning and literary codes in Figure 1. Open-ended questions are
often preferred in qualitative research based on the interview technique because they enable in-depth information
gathering (Tymms, 2017). In this study, in-depth interviews were conducted using semi-structured interview
forms. The semi-structured interview technique can be applied more flexibly and can provide access to a wider
range of data. The aim of this method is not to reach definitive answers, but to enable the participant to describe
his/her perceived world in his/her own words (Merriam, 2018).

In accordance with the purposive sampling approach, in the process of identifying suitable candidates, those
who were deemed to have adequate communication skills were selected from among the researchers' own graduate
students, and then prospective participants were identified from their circle of friends. Firstly, the
comprehensibility of the questions was tested by preadministration as a pilot implementation via applying the
interview questions to two people of the study group. After some changes were made to the sentence structures in
questions 8 and 13, in order to get clarity, the main interviews started then.

Within the scope of internal validity or trustworthiness criterion, for participant confirmation, the data
collected by face-to-face interview technique were written and organized on papers and then read to the
participants at the end of the interview to confirm their responses. Upon the request of a total of two participants,
some corrections were made to the recorded responses. Participant 10 corrected the sentence fragments in her
answers to questions 9 and 14. Participant 28 further expanded and elaborated on her answers to questions 11 and
13. The other participants approved what was written without requesting any corrections or changes. Most of the
interviews were conducted in the researcher's room in the university building, while some were conducted in
graduate school classrooms and other convenient locations on the university campus. The interviews lasted 40-45
minutes on average, and the entire implementation was completed in 17 days. After each 3-4 completed interviews,
the status of the data and the course of the research were evaluated by looking at the course and structure of the
obtained responses.

Data Analysis

In the analysis of qualitative studies, descriptive analysis or content analysis is generally applied. Content
analysis refers to creating themes in accordance with the relationships between the codes derived from the findings
with an inductive approach. Three types of coding can be applied in this model: Coding based on concepts in the
literature, coding based on research data, and general framed coding reflecting the combination of these (Y1ildirim
& Simsek, 2000). In this study, "general framed coding" was applied on the axis of content analysis. For this
purpose, while creating the themes, both the literary codes in Figure 1 were utilized and the codes based on the
findings were evaluated. Thus, the functionality of the analysis was increased by ensuring that both the basic
concepts in the literature and the results based on direct data were used together. The details of the analysis process
are described in the Validity and Reliability section.

Validity and Reliability

In qualitative research, the criterion of "trustworthiness" is recommended instead of the concepts of validity
and reliability in quantitative research. Within the scope of credibility, "purposive sampling", "participant
confirmation" and "researcher triangulation/diversification" were used in this study. Participant confirmation
refers to the verification of the data and report by contacting the participants at the end of each interview; researcher
triangulation refers to the involvement of more than one researcher in the collection, analysis and interpretation of
data (Bagkale, 2016; Merriam, 2018). In this context, a suitable study group was determined on the basis of
purposive sampling in accordance with the basic qualitative research model; the data collected were verified by
the participants. In addition, in order to create researcher triangulation, another academic working at Mersin
University Faculty of Tourism and conducting graduate courses supported the interview and analysis processes.
In these processes, both researchers participated in the data collection and analysis processes consecutively.
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In a good qualitative research, a sincere explanation of how the obtained results are reached is an indicator
of reliability or consistency. In this method, called the audit technique, it is necessary to describe the analysis
process and how the findings were reached, as if recording in a ship's logbook (Merriam, 2018). The analysis
process of this study can be summarized as follows:

1- The author of the study and an experienced researcher from the Faculty of Tourism, who supported data
collection and analysis, independently carried out the process of creating themes and codes. 34 forms were shared
and codes were defined; two rounds of analysis were completed by exchanging the finished forms. While the first
researcher identified a total of 15 main codes, the second researcher created 12 codes. It was seen that the difference
was due to the detailed recording of the problems related to graduate education, and in order not to deviate from
the research purpose, a consensus was reached on the code "inadequacy of graduate education". Afterwards, it was
understood that the other codes were close to each other at 90% level and the main code list in Table 2 was created.

2- The creation of themes required a longer effort and the researchers worked in parallel in this process.

For example, since it took a long time to define the codes forming the themes of "new habits", "new personality
traits", "new knowledge and experiences", the derived codes were shared instantly. After the codes forming the
other themes were completed, they were merged and the similar ones were eliminated. At this stage, a complete
harmony was achieved in all 6 main themes. The level of agreement in the codes of the themes "broken prejudices"
and "graduate education" remained at 70%, and the codes were corrected after discussions and rereading of 16
forms.

3- In the final stage, the interview forms were returned and the initial notes were compared with the codes
created. In this context, it was seen from the responses in forms 3,11,19,22 and 31 that the codes "gaining self-

confidence" and "being patient" should be added to the theme of "new personality traits”.

Research Ethics

All the ethical procedures were implemented in this study. Such principles and related procedures may be
defined in two aspects: Participants and researchers. In this research process, all the participants were informed
about the research’s aim and scope initially, then their all responses were confirmed through confirmation
statements after the interviews. There is only one author of this study and there is no need to practice any ethical
procedure.

FINDINGS

First of all, when we consider at the codes obtained from the collected findings, we can say that a structure
parallel to the literary codes presented in Figure 1 has emerged. Table 2 shows the themes and sub-components
generated based on the findings. Before moving on to the findings related to the research questions, it can be said
that the participants have a perception of transformation close to the theoretical components of the Transformative
Learning Theory. As a matter of fact, the themes developed based on these codes will be more helpful in defining
such a transformation. Table 2 shows the themes organized in a way to provide a detailed description and classified
in 6 subgroups.

Table 2. Main Themes and Subcomponents

Themes

New Knowledge Areas New Habits and Hobbies

- Tourism sector - Book Reading

- Writing articles and papers - Monitoring current developments in the tourism
- Accommodation services sector

- Tour management - Researching recipes for different foods

- Economy - Conducting research on topics of interest

- Hunting tourism
- Business management

New Skills and Experiences Old Prejudices and Habits Which Are Broken

-To be able to conduct - Old study methods and long study period
scientific research - Prejudgmentalism

-To be able to publish - Believing everything you hear without question
scientific publications - Aversion to different foods and culinary cultures
- Ability to think fast - Dislike of different cultures and people

- Tour organization - Hostility towards foreign tourists
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- Ability to empathize - Not accepting tourism as a science
-Establishing social relations - Intolerance of criticism

- Communication

- Making a presentation

- Hygienic work

- Critical thinking

- Self-expression

- Lecturing

New Personality Traits Graduate Education

-Gaining different perspective - Outdated course material

- Learning to question - Inadequate research and scientific work techniques

- Critical thinking - Course content and methods indistinguishable from
- Gaining self-esteem undergraduate education

- Tolerance - Insensitivity to students' demands

- Patience - Sufficient and comprehensive course topics

-Ability to think more scientifically than in
undergraduate education

- Gaining the ability to think and work scientifically

-More functional and developmental knowledge
acquisition compared to undergraduate education

- Inadequacy of academics

In the light of the themes shown in the Table 2, the findings according to the research questions are
presented below:

1- What are the students' opinions about the graduate education they have received?

Although the findings show that the majority of the students have positive opinions about the graduate
education process, the content and axis of the negative opinions heavily question the effectiveness of graduate
education.

Table 3. Opinions on Graduate Education

Positive Opinions

Course topics are adequate and comprehensive

Scientific thinking skills have been gained

The habit of scientific study was born

More functional and developmental information compared to undergraduate education
Negative Opinions

Course material is outdated

The scientific research methods taught are inadequate

Course content and teaching methods are no different from undergraduate education
Faculty members are insensitive to students' demands

Faculty members are academically inadequate

A total of 11 students expressed both positive and negative opinions, 4 students expressed entirely negative
evaluations, and the remaining 19 students expressed entirely positive opinions. Table 3 shows these findings.
When we consider the distribution according to demographic and academic profile, it is seen that primarily female
students expressed more negative opinions than male students. While the majority of male students defined
graduate education as adequate and developmental, the majority of female students emphasized the deficiencies
related to course content and scientific research techniques.

As an example of positive evaluations, participant-33's response is as follows:

P33: "The courses and topics I took during the training were very good. In particular, it was very useful to
learn about Industry 4.0, which is one of the most important issues in business management today, and the
advantages, disadvantages and people affected by it."

However, the most emphasized negative situation is the inadequacy of the way scientific research methods
courses are taught and their content. Approximately 40% of master's students and half of doctoral students stated
that their graduate education process was inadequate. In addition, those who stated that they received graduate
education for personal development stated that they gained new knowledge and skills, but two of them emphasized
inadequacy in terms of content and methodology.
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The responses of P17 and P25 reflect their views on the content and curriculum of the educational processes.

P17: "Economics, politics, destination management, sustainability and scientific research methods courses
should definitely be taught and explained properly in graduate education. Because a student or a tourism
professional should be able to make economic forecasts while listening to the news or following the agenda of the
country and analyze what is meant by the information provided. When choosing courses, students should be asked
why they are doing graduate education in the first place, and students should be guided to choose the right courses.
Courses should be determined according to the needs of the society, not according to the lecturer. [...]"

P25: "What did the courses I took contribute to me? I filtered which subjects I lacked, which courses I
could not get efficiency from. The courses I took during the graduate education process were necessary. They
made positive and productive contributions in terms of how to conduct research and how to collect data. But there
were also places where they were insufficient. Research methods and techniques were mostly theoretical and
superficial."

The following response example emphasizes the views that question the adequacy of academic staff:

P20: "I did my bachelor's degree at another university and my master's and doctorate at another university.
I had the opportunity to evaluate both universities. I do not think that the lecturers of the university where I did
my MA and PhD are very competent in graduate education. In the PhD, except for one lecturer, the lectures were
no different from graduate education in the form of lectures. At this point, the job falls to the candidate.|...]"

As can be seen from the above responses, the level of students' expectations is not compatible with what
the graduate education process can offer, and students are seemed to be at a level to express clear demands about
this situation.

2- How has the graduate education received by the students created a conflict with the old knowledge, skills
and views learned and acquired in their previous lives?

Table 4 shows the findings on graduate students' experience of conflict and dilemma.

Table 4. Conflict in Old-New Knowledge and Skills

Experience of Conflict ® %
It has created conflict in knowledge, beliefs and opinions 8 24
It has not created a conflict 26 76
Total 34 100

According to the findings in the Table 4, 8 of participants stated an experience of conflict, but the rest.
Both female and male students (4 each) stated that they experienced conflict between the knowledge and views
from their previous experiences and the knowledge and views gained during their graduate education. In the
master's-Ph.D. distribution of the responses, it was observed that the majority of the participants who stated that
they experienced conflict were participants in the doctoral process. 3 master's students and 5 Ph.D. students
responded positively to this question.

P1, one of the male participants who stated that he had experienced conflicts, emphasized that he had
conflicts especially regarding his religious beliefs, indicating that the basic references related to his worldview
were questioned:

P1: "The courses I took and the theses I wrote in my graduate education did not cause any conflict with
the values and ideas I had in my previous life, except for one important issue. However, the process that I think
led to a conflict regarding my religious belief took place in the Philosophy of Science course I took during my
doctoral program. The way the course was taught allowed me to freely present ideas and freely question the
topics|...] The sources we read on the history of religions and the perspective on science in the same period both
affected me as a person coming from a conservative society and made me question my religious belief at some
point."[...]

And participant P15's response points to the conflict between practice and theory:

P15: "The personal observations and experiences I have gained in my social life have often clashed with
the scientific backgrounds I have learned in my graduate studies. The best example of this was when I had to
unconditionally accept the scientific background of the topic I was studying in my first research study."[...].

The vast majority of participants (76%) stated that they had not experienced a conflict that could be a
trigger for a possible transformation. The examples of P6 and P11 presented below reflect this.

P6: "When you already have graduate education, you understand that the education you receive in
undergraduate education is simpler and more understandable. It is understood that graduate education is more
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academic.[...] In general, I did not have any conflict of opinion. I just did not have enough knowledge about
academics and academic education.”

P11: "The courses taken in graduate education (master's and doctorate) do not differ from the courses
taken in undergraduate education. Therefore, it did not lead to a conflict regarding the values I hold. The thesis
did not cause a conflict in the same way."

3- What kind of new knowledge and skills do students think they have gained with the education they
have received?

Considering that graduate education should have different and effective outcomes, the participants were
asked about their new knowledge, skills and experience. All but one of the participants in the master's program
responded positively to this question, while three of the participants in the doctoral program stated that they did
not gain anything. Therefore, the majority of the participants (30 people) said that they gained something from
their graduate education. Table 5 shows the areas of new knowledge, new skills and experiences reported to have
been gained by these respondents.

Table 5. New Achievements

New Knowledge Areas New Skills and Experiences

- Tourism sector - To be able to conduct scientific research
- Writing articles and papers - Scientific publication

- Accommodation services - Fast thinking

- Tour management - Tour organization

- Economy - Ability to empathize

- Hunting tourism - Establishing social relationships

- Business management - Effective communication

- Making a presentation
- Hygienic operation

- Critical thinking

- Self-expression

- Lecturing

As seen in the Table 5, the new areas of knowledge mentioned by the participants include academic
subjects related to the tourism sector, and thus, it is seen that some knowledge gains are realized on top of the
knowledge provided by undergraduate education.

A more comprehensive list of outcomes has been identified pertaining to "skills and experiences". It can
be posited that these emerge not only within professional and academic realms but also extend to perspectives on
life and interactions with others. Conversely, four of the participants have indicated that postgraduate education
has not contributed any value to them.

The responses of P18 and P27 point to intellectual gains such as being able to think critically and develop
empathy towards differences:

P18: "One's perspective changes inevitably. As we read, we start to look at events and situations from a
different and wider perspective. As I read articles and encounter different opinions of different authors, I realized
that I started to be less certain. Different reasons and results can be obtained by looking at the same event from
different angles."

P27: "Getting to know new cultures, which is one of the main purposes of tourism, was one of the factors
that changed my perspective on life. On a large scale, I learned that I should examine the cultures of people in
other countries before questioning their behavior. I started to approach people in my country, which hosts many
cultures, more moderately."

Among the participants who emphasized academic knowledge and skills, the responses of P20 and P26
stood out:

P20: "I definitely gained something. I learned how to make analyses; I learned how to do academic work.
In my master's degree, I preferred to write my thesis in the field of marketing because I considered myself
incomplete in the field of marketing. But I learned that this was a wrong strategy over time. Later, thanks to the
necessary readings and research, I determined that my field of interest was human resources and organizational
behavior."

P26: "By participating in activities on tourism, I had the opportunity to gain new knowledge both
personally and by communicating with experts in the field. By participating in congresses, symposiums and

350



conferences, it helped me to contribute to the literature by preparing studies related to the field and presenting my
thoughts. It gave me the habit of reading books, magazines, articles and news carefully."

4- What kind of transformation do students think the education they have received has led to in their
personality traits and individual lives?

This question was used to determine the perception of a dimension that plays a key role in terms of
Transformative Learning Theory. 11 of the doctoral student participants and 8 of the master's student participants
stated that they had experiences that meant a change in their personality traits and transformation in their lives.
The majority of these were female participants (14 female, 5 male). The responses regarding permanent change
and transformation were categorized as habit, hobby and personality trait. Table 6 shows the new habits and
personality traits mentioned by those who have experienced such a situation.

Table 6. Transformation Status of Graduate Education

New Habits and Hobbies New Personality Traits
- Book Reading - Gaining different perspectives
- Monitoring current developments in the tourism sector - Learning to question
- Researching recipes for different foods - Critical thinking
- Conducting research on topics of interest - Gaining self-confidence
- Tolerance
- Patience

In the Table 6, 4 themes have been conducted as new habits&hobbies, and 6 themes have been determined
as new personality traits. In this context, participant P27's response is one of the responses that indicates a wide-
impact personality transformation and shows that the individual is able to move to a stage of self-criticism that
accompanies the ability to act from different perspectives. P14's response, on the other hand, describes a change
that leads to the disappearance of a prejudice that is entrenched at both academic and social levels:

P27: "First of all, graduate education showed me that there are things I need to question in every aspect
of my life. The education I received started to remind itself in every step I took. I started to measure the accuracy
of my actions and speech.[...] I was not afraid to change and I did not avoid explaining the things I thought were
wrong to those around me by giving a logical explanation. Graduate education did not only help me learn scientific
knowledge; it caused me to criticize my own life with that knowledge."

P14: "In my master's degree, I prepared a thesis on the evaluation of accommodation facilities in terms
of their suitability for people with disabilities. Therefore, some of the studies I read during the thesis preparation
process affected my approach to people with disabilities in my social life. For example, people with disabilities do
not like it when we fall into the misconception that they need help in everything, and this is an annoying situation
they often encounter. I now try to remember this when I meet someone with a disability."

Participants P3 and P6 are among the best examples reflecting the transformations that can arise from
gains at the professional and personal levels. In these examples, it is seen that critical thinking, questioning and
learning by researching attitudes can be gained:

P3: "Living a life of research and learning may be the most important development I have gained on this
path. I try to see the real and scientific side by not being fixed-minded, not believing everything I hear or
investigating what is going on behind what I hear and see. This makes a difference for me."

P6: "Of course, it has a lot to gain in terms of education and sector development. When you do not
improve yourself, the fact that you have a graduate education will become meaningless for your environment.
Before graduate education, I was not in an effort to do much research in the field, but this has improved me and I
am constantly trying to learn new information."

5- What are the students' evaluations of the old habits or views broken after the conflicts between old and
new knowledge and ideas caused by the education they received?

This research question also includes findings that can be considered as signs of important transformations
in terms of Transformative Learning Theory. The identification of old habits and attitudes that have been broken
may indicate a change in a person's character or attitudes. 6 master's and 11 doctoral students (17 participants in
total) reported such an experience. Four of these were men and the rest were women. Table 7 presents the findings
of those who responded positively to this question.
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Table 7. Broken Prejudices and Habits

- Old study methods and long study period

- Prejudgmentalism

- Believing everything you hear without question
- Intolerance of criticism

- Aversion to different foods and culinary cultures
- Dislike of different cultures and people

- Hostility towards foreign tourists

- Not accepting tourism as a science

As seen in the Table 7, there are 8 themes defined as broken attitudes and/or habits. Some examples of
responses presented below show that graduate education in tourism has contributed to reducing or eliminating
reservations and prejudices against diversity in some individuals. For example, P10 and P34 describe
transformations in structures that are closed and prejudiced towards different cultures and ways of life:

P10: "I was not very open to trying new flavors and having new experiences before. The gastronomy
tourism I am working on is based on the need to be the opposite, to be open to new flavors and experiences. This
has helped me to be open to innovation, not only in food and drink, but in many areas, to not show excessive
resistance and to get rid of my prejudices."”

P34: "[...] The information I learned broadened my horizons and made me look at life from different
perspectives. My prejudices against foreign tourists were broken. While I used to think that many tourist models
were hostile to Turks and our country, this prejudice has disappeared.”

An example of a response pointing to the emergence of questioning, acceptance of criticism and the
ability to think critically together came from P17:

P17: "Before, I was very upset when I was criticized. Now, I can be happy when I am criticized. I say,
"How nice that they have made it better." Also, before, when I read and learned something, I would say, "OK, this
is true," and memorize the information. Now I think more critically; I question more; I ask the questions,
"According to what and according to whom?"

DISCUSSION AND CONCLUSION

When we consider the characteristics and functions of graduate studies, we see functions such as
disseminating science and art, defining social problems and producing appropriate solutions, and supporting the
training of high-level workforce. Graduate education has become a necessity due to factors such as the increase in
the number of undergraduate graduates, economic crises and technological transformations (Karaman & Bakirci,
2010), and the role of graduate education in the new generation university concept has become more critical, and
the tourism sector has become one of the fields with the highest need in this regard. In this context, Mezirow's
approach, which encourages learners to question, critically reflect and alternative perspectives, is in line with the
structure of the workforce profile needed in many branches of tourism education. For example, innovative and
creative individuals needed in fields such as hotel management, travel and guiding can be trained through graduate
education programs that can achieve transformative change.

In today's environment where learner-centered lifelong learning is becoming more widespread, graduate
studies can serve as the main stage for transformative learning processes. The findings of this study showed that
the study group, which participated in the graduate education process in the field of tourism, was able to achieve
gains close to some of the learning objectives envisaged for the tourism sector in general. In particular, the
achievements of being able to make academic publications, give lectures, communicate effectively, think critically,
empathize and tolerate differences are noteworthy.

The research findings show that there is not enough indication of the existence of perspective
transformation, which is a key component in the transformative learning process. In other words, there are no signs
of a transformation equivalent to Mezirow's definition of meaning/reference frame. In terms of external factors,
this may be due to the fact that a purposeful and planned transformative education model is not implemented in
graduate education practices, and in terms of internal factors, it may be due to the individual characteristics of the
learners. It may be due to the fact that the educator-teacher roles in the graduate education process are focused on
the acquisition of certain academic knowledge and skills instead of directing to questioning and criticizing. On the
other hand, although no real transformation can be mentioned, most of the participants described learning
experiences that left important traces and signaled cognitive and emotional changes, albeit limited. Among those
who reported gaining new character traits (new habits, ways of thinking and attitudes) and new skills, gaining self-
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confidence, gaining a critical perspective and gaining academic skills stood out. It was also found that some
participants were able to engage in critical reflection.

Participants' reasons for pursuing graduate studies were predominantly focused on academic goals. In
addition, a significant group (21%) stated that they pursued graduate education for personal development purposes,
and all of them stated that they gained new knowledge and skills during their graduate education. Therefore, it can
be said that this study group was able to fulfill the function of the graduate education process to gain certain
knowledge and skills. In Aydemir and Cam's (2015) qualitative study, the reasons for gaining an academic career,
competence and prestige were also emphasized as goals.

Regarding the quality of graduate education, it was observed that female students expressed more negative
opinions than male students. The majority of male students defined graduate education as adequate and
developmental, while female students emphasized the deficiencies in course content and scientific research
techniques. The most emphasized negative situation among both male and female students is the inadequacy of
the content and the way scientific research methods courses are taught. Approximately 40% of master's students
and half of doctoral students stated that their graduate education process was inadequate. This situation may not
be related to the expectations from graduate education, but may indicate the deficiencies that the participants were
able to identify with their knowledge and awareness of the content and methodology. As a matter of fact, the points
raised by the participants who expressed negative opinions also showed that they had a high level of expectation
from graduate education and that they had the cognitive competence to evaluate this educational process. In
addition, all of the participants who stated that they received graduate education for personal development stated
that they gained new knowledge and skills; two of them described the education as inadequate in terms of content
and methodology. Considering at some quantitative studies from abroad, Ruhanen and McLennan (2012) found
that in their study on graduate students in tourism, students demanded an education that provides active learning
with an emphasis on practice and hoped to gain work experience during their education. Kazmina et al. (2020)
emphasized the need to train innovative individuals in tourism education. In Leshchenko et al.'s (2021) empirical
study on graduate students, it was emphasized that the ability to conduct scientific research focused on digital
transformation and information society should be gained. Such parallel findings may indicate that the quality of
graduate education is not aligned with the transformations in learners' expectations or societal needs.

The responses to the conflict experience question, which emphasizes a key dimension in terms of
Transformative Learning Theory, showed that the graduate education experience of the study group had a low
power to create a conflict in the direction of transformative learning. As a matter of fact, although it was understood
that conflicts that could lead to a perspective transformation with critical reflection were not experienced much, a
few participants experienced situations that led to serious conflicts with some values and views in their previous
lives. There were 5 participants who showed sufficient evidence that the dilemmas and conflicts they experienced
led to a real transformation. This group, which constitutes the majority of the 8 participants who stated that they
had experienced a conflict between their old lives and their achievements in the graduate education process,
emphasized the axes of "renewing the philosophy of life", "courage to question everything" and "tolerance towards
differences" that could trigger perspective transformation. The transformation stage is the end point of the
Transformative Learning Theory, which is reached by completing the other stages. In the success of the process
that starts with a confusing dilemma or conflict, the fact that the instructor and learners are oriented towards the
goal of change in cooperation and readiness plays an important role (Akgay, 2012). However, in graduate learning
experiences, it may not be common for instructors and educational programs to include such goals. In addition,
the majority of those who stated that they experienced a conflict and dilemma were in doctoral education. This
may be due to the potential of doctoral education to lead to different, freer and more critical thinking and acting
skills compared to master's education. In Nyamunda and Westhuizen's (2018) study on triggering potential
entrepreneurship of university students, it was observed that dilemma and conflict experiences yielded more
effective results for female students.

In recent years, some studies based on the transformative teaching approach have shown that both the
increase in knowledge and skills and the needed individual transformations can be achieved through the
cooperation of the instructor and the learners. For example, the characteristic structure of foreign language
education can enable learners to be transformed by being influenced by the cultural differences reflected in a
foreign language. Moreover, there have been studies showing that transformations begin when foreign language
instructors apply new techniques that foster learners' participation and creativity (Ar1 and Kurnaz, 2018). This
feature of foreign language learning can be compared to the interactions created by the multicultural content of
the tourism field. As a matter of fact, one of the important findings of this study, "tolerance towards differences"
behavior, is a point reached after the participants encountered the food, lifestyle and views of people from different
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cultures. Similarly, a study examining the internship experiences of Chinese and Spanish trainee teachers showed
that the transformative learning process played a role in the formation of trainee teachers' professional identity
(Zhu, Iglesia & Wang, 2020).

The majority of the participants stated that they gained important knowledge and skills during their graduate
education. The new areas of knowledge mentioned included topics related to the tourism sector, thus indicating
that in addition to the narrow scope of knowledge provided by undergraduate education, knowledge from related
fields was also gained. A richer list of gains was identified in the area of skills and experiences, which can be said
to have emerged not only at the professional and academic level, but also in a wider range of areas, including life
outlook and communication with other people. For example, the ability to think quickly, empathize, establish
social relationships, gain a critical perspective, and express oneself are considered to be basic skills that are not
only necessary in academic life but also critical for daily life, and can be said to reflect the characteristics of the
workforce needed in the tourism sector. In Tarcan Igigen et al.'s (2018) study on tourism sector managers'
perceptions of graduate education, it was observed that graduate education contributes to both personal and
professional development. Similarly, the transformative education model developed by Tsimane and Downing
(2020) in nursing education facilitated the training of nurses who can think critically and make rational decisions.

In our opinion, one of the most important findings of this study is that the majority of the participants (25
participants) stated that they gained positive new character traits and work habits with graduate education. All of
the male participants expressed this view. This may be due to the fact that female participants were less inclined
or willing to acquire new character traits and habits. The identification of old habits and attitudes that have been
broken may indicate a change in character or attitudes. Moreover, half of the participants emphasized that graduate
education in tourism eliminated prejudices and preconceptions towards different phenomena, ideas, cultures and
tastes. As a matter of fact, this finding is reminiscent of the philosophy of tourism education proposed by Walker
& Manyamba (2020), which is emotion-oriented and liberating for learners, stemming from the unique nature of
tourism.

The responses to the question on the old habits and worldviews broken indicate the existence of stereotypes
against the different and foreign. This is because, among the old habits and attitudes that the participants said they
had broken, "prejudice" and "intolerance towards different people and cultures" stood out. Changing such
stereotyped attitudes is not easys; it requires the individual to face dilemmas and come to terms with himself/herself
and explore new perspectives in the context of transformative theory (Jacobs, 2019), so it may carry clues about
the existence of transformative learning. The majority of those who stated this were female students. This may
mean that women in the study group are more willing or inclined to abandon old thoughts, habits or attitudes rather
than acquiring new personality traits.

In Cimen and Yilmaz's (2014) study on prospective biology teachers, when the effect of transformative
learning theory on the experimental group was examined, it was seen that there was a significant difference in
knowledge, attitude and behavior changes. In Giiler's (2021) qualitative study on the transformative effects of
visual art education through music, transformations were observed in undergraduate and graduate students in the
direction of developing abstract thinking and creativity, moving away from rote memorization, and provoking
metaphorical thinking. Based on these findings, it can be argued that some changes and gains have emerged in this
study group, which received graduate education in the field of tourism, regarding some of the issues required by
today's conditions and the tourism sector. The experiences of "experiencing dilemmas and conflicts", "acquiring
new character traits" and "breaking some old prejudices and habits" and the skill of "critical reflection", which
were found in a small part of the participants, showed that a transformation process may have been triggered and
certain stages may have been completed, even though it is not yet mature and complete.

Recommendations

Future researchers may be advised to examine the reasons for the prevention or interruption of learning-
based individual transformations in terms of various factors through quantitative studies to be conducted in parallel
with such qualitative studies. In addition, it has been found that there are very few studies on both graduate tourism
education and transformative learning theory in the relevant literature in Turkiye. Therefore, new researches
should be encouraged to meet the need for knowledge accumulation in these areas.

Limitations

This research is limited to the perceptions and opinions of 34 participants from Mersin University.
Additionally, as a qualitative research design, it is not recommended to derive and disscuss inductive results from
that study’s findings.
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Abstract

Language assessment has long become an independent academic discipline, producing and contributing to a
large body of literature. However, key considerations in testing and assessment in the context of Teaching Turkish as
a Foreign Language (TTFL) has been often neglected so far, leading to exams that lack evidence for validation. The
present study aims to address this shortcoming by offering a standardized validation approach for assessing reading
skills in Turkish proficiency exams, using several theoretically robust validity frameworks and cognitive models. The
study particularly focussed on the development and validation of B2-C1 reading proficiency descriptors using a
mixed-methods approach with the participation of 8 field experts. The findings from the study can provide guidance
to item writers in the design and development of standardized test specifications and test items compatible with the
levels intended to be assessed.

Keywords: teaching Turkish, language assessment, reading skills, a priori validity
Yabanci Dil Olarak Tiirkce Okuma Becerisinin Olciilmesi: Gegerlik,
Kazanim ve Standartlastirma Calismasi
Oz

Dil dgretiminde dlgme ve degerlendirme uzunca bir siiredir literatiir olugturan ve onun gelisimine katkida
bulunan bagimsiz bir akademik disiplin haline gelmistir. Ancak Yabanci Dil Olarak Tiirkge Ogretimi (YDTO)
baglaminda dlgme ve degerlendirme disiplinindeki pek ¢ok konu ihmal edilmistir ve bu durum Tiirkce 6grenen
bireylerin yeterliliklerini dlgmek i¢in kullanilan smavlarin gecerlik kanitlarinin bulunmamasma ya da yetersiz
olmasina yol agmaktadir. Bu ¢aligma, kuramsal olarak gii¢lii gecerlik ve biligsel modeller kullanarak Tiirk¢e yeterlik
smavlarindaki okuma becerisinin degerlendirilebilmesi i¢in standart bir 6lgme yaklagimi olusturarak bu eksiklikleri
gidermeyi amaglamaktadir. Caligma ¢ergevesinde okuma becerilerini degerlendirmek i¢in kazanimlar gelistirilmistir.
Karma arastirma modeli kullanilan bu ¢alisgmada B2-Cl1 diizeylerinde okudugunu anlama becerilerine ydnelik
kazanimlarin 8 alan uzmanmim katihmiyla gelistirilmesi ve gegerliliginin saglanmast iizerinde durulmustur.
Calismada elde edilen sonuglar hem sinav zelliklerinin belirlenmesi ve gelistirilmesi hem de madde yazarlarina
ol¢iilmek istenen dil diizeylerine uyumlu sinav maddeleri olugturma konusunda rehberlik saglayacaktir.

Anahtar Sozciikler: yabanci dil olarak Tiirk¢e 6gretimi, yabanci dilde 6l¢gme, okuma becerileri, on gegerlik.
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INTRODUCTION

Reading skill, which is one of the receptive skills, has both direct and indirect effects on the productive skills
of language users. Although there are various studies in the literature on reading skills in teaching Turkish (Altunkaya,
2016; Ulper, 2021 Ulper & et all, 2017), there is no standard model on how to assess these skills. In Turkey, Turkish
language teaching centers affiliated to universities that carry out the processes of teaching Turkish as a foreign
language apply their own course and proficiency exams. The sections where reading skills are measured in these
exams vary from institution to institution. Institutions do not share the content they have designed to measure the
reading skills, the method they use in the development of the items, and the studies showing the reliability and validity
of the measurement such as item analysis. As a matter of fact, in various studies conducted in the field, there are many
studies underlining that standardization is the biggest problem in Turkish as foreign language exams (Gedik, 2017;
Boylu, 2019, 2021; Duru, 2014; Durmus, 2013) and that the content and items in the exams are not suitable for the
levels and basic principles of assessment (Isikoglu, 2015; Boylu, 2019; Kolcuoglu, 2022).

The assessment process in a foreign language should be planned theoretically and in a needs-oriented manner.
Turkish Language Teaching Centers in Turkey provide education based on the Common European Framework of
Reference for Languages (CEFR) and provide language certificates according to the levels in the framework.
Therefore, the assessment and evaluation process should be organized based on the descriptors in the CEFR. In order
to develop a test based on the descriptors, each item must be associated with the descriptor at that level. Each item
should be prepared to measure the performance indicator of the descriptors in the CEFR. No data on this association
has been shared for the exams prepared by Turkish Language Teaching Centers.

Studies that examine the practices designed on the basis of CEFR and explore the validity of the assessment
process through psychometric analyses can be accepted as more reliable and valid. The literature offers several well-
established validity frameworks, and one such example is Weir's validity model, which is frequently used in language
testing. Khalifa and Weir's (2009) model for measuring reading comprehension skills, is one of the well-known models
for measuring reading skills in a foreign language. This study, proposes and performs a model of an a priori validity
analysis based on Weir's (2005) validity model.

Following Weir's (2005) sociocognitive validity approach, the primary focus was on evaluating cognitive
competencies to assess reading skills. Khalifa and Weir's (2009) reading model was utilized to establish the scope of
theory-based validity and context validity.

One of the important steps in the development cycle for assessing reading is the determination of the construct
definition, or what Weir (2005) calls theory-based validity. It is recommended in the literature to use theoretical
frameworks that provide evidence-based and reliable data and are based on communicative competence (Fulcher,
Practical Language Testing). Thus, the study was based on the competencies in the CEFR and the ALTE Can Do
Project (ALTECDP). Indeed, validity studies were conducted with large groups of participants in order to provide
evidence-based and reliable data for the development of descriptors using both frameworks. ALTECDP, which is a
language proficiency and level descriptor, developed in alignment with the CEFR by the Association of Language
Testers in Europe (ALTE), is a popular framework. As far as the authors are aware, ALTECDP has not be frequently
used as a framework in the literature on teaching Turkish as a foreign language and exam practices. In some areas,
ALTECDP competencies are complementary to the CEFR and may have more specific performance indicators. Thus,
it could serve as a useful tool for the exploration of context validity in language assessment. This study presents the
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translation of ALTECDP B2 and C1 level reading competencies' to test developers in the field of teaching Turkish as
a foreign language by using them to develop context validity in the assessment process.

Validity Approaches in Language Assessment

Weir proposes two primary types of validity in language tests: a priori and a posteriori validity. A priori validity
comprises Theory-based validity and context validity, while a posteriori validity encompasses scoring validity,
criterion-related validity, and consequential validity. Given that this study's scope does not encompass the analysis of
exam results, the focus will be solely on the a priori validity model. The details are provided on the methodologies of
a priori validity studies for assessing reading skills in teaching Turkish as a foreign language in the following sections.

Weir (2005, p. 15) asserts that the validity of an exam is not established and interpreted solely based on
arguments developed by the test developer, but rather by the evidence they gather to support those arguments. This
evidence should be gathered during the test design process, where theory-based validity plays a crucial role. When
creating an exam for specific skill(s), it is imperative to first determine "what and whom to assess." This entails
defining the purpose and target population of the exam. This study focuses on the a priori validity process for Turkish
language proficiency exams, as issues identified in the literature often highlight concerns about standardization
(Fulcher, 2010) in proficiency exams. Given that candidates taking Turkish proficiency exams are typically
international students, it can be inferred that the exam's target audience comprises language users who will pursue
higher education.

In designing an exam to assess reading skills for this target group, it is essential to question the purpose. For
instance, there would be a distinction in content between an exam designed to evaluate the academic reading
proficiency of postgraduate candidates and one aimed at assessing general reading-comprehension proficiency. In the
former case, various texts on a similar subject might be used as input, and candidates could be tasked with composing
a text. However, in this scenario, it is not just a single skill, but multiple skills (reading and writing) that are being
assessed. Incorporating different language skills into the assessment process will impact the context validity of the
assessment.

Furthermore, considering the target group participating in proficiency exams and the expected reading
competencies, it will be imperative to assess both general reading comprehension skills and reading skills exclusively.

Theory-based validity prompts new questions at this juncture: How can reading skills be effectively assessed?
What are the processes through which a language user comprehends a text, and how can we observe these processes?
These inquiries can only be addressed by identifying the cognitive processes involved in reading comprehension.
Context validity, in turn, can only be achieved by identifying and linking these cognitive processes with the anticipated
competencies.

Reading in a Foreign Language and Cognitive Processes Involved in Reading

Reading comprehension is a complex and multifaceted process that involves the synchronization of various
integrated processes (Keenan et al., 2008; Perfetti and Adlof, 2012). This high level of complexity poses numerous
challenges for the design of the assessment. Designers are usually tasked with making crucial decisions regarding the
purpose and administration of the assessment. They must also determine which aspects of the underlying latent traits
they wish to evaluate, including the types of texts, tasks, and items used to measure the targeted skill. These decisions
often necessitate trade-offs with less critical or less feasible test spesifications due to practical and technical
constraints, such as time limitations, administration methods, scoring techniques, and the cost of test development.
Consequently, the content of an assessment activity comprises a sample group that represents a vast array of texts,
items, and skills required to perform a range of real-world tasks (Mislevy and Haertel, 2006; Mislevy and Sabatini,

! Appendix 2 and Appendix 4
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2012). The choices made in this process and the subsequent design of the scale play a pivotal role in determining what
the test scores signify and what inferences can be drawn from them (Kane, 2006).

Assessing reading skills in a foreign language entails ascertaining the levels of comprehension and identifying
the items to be prepared for each level in the measurement process. Within the framework of the socio-cognitive
model, we can also delineate the cognitive competencies that language users may exhibit at each level, thus enabling
the development of items appropriate for the desired language proficiency level.

Extensive research has been conducted, and continues to be carried out, on reading comprehension within the
realms of cognitive psychology, linguistics, and language teaching (Kintsch and Van Dijk, 1978; Kintsch, 2005;
Kintsch and Welsch, 2013; Day and Park, 2005; Khalifa and Weir, 2009; among others). Although various approaches
expound upon these processes differently, it has been widely acknowledged by many researchers that both top-down
and bottom-up models operate concurrently (Khalifa and Weir, 2009, pp. 41-42). Cognitive processes can be broadly
categorized into surface comprehension (recognizing letters, words, syntax, and language structures), deep
comprehension (recognizing propositions in the text and their interconnections), and the level of comprehension where
the reader amalgamates their own knowledge with the information in the text to draw inferences.

In their model of reading comprehension, Khalifa and Weir (2009,p. 43) draw attention to the distinction
between reading comprehension in a foreign language and establish a comprehension model based on Field's (2004)
model (Psycholinguistics: the Key Concepts):
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Figure 1. Khalifa and Weir (2009, p. 43) Reading Model Schema
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The model consists of simultaneous processes that are interconnected. The reader determines the appropriate
reading type (careful global reading, careful local reading, expeditious global reading, expeditious local reading) by
determining the purpose of reading the text with the "goal setter". In the assessment of reading skills in a foreign
language, the type of reading will change depending on the candidate, according to the content of the items and the
goal setter gains importance. The instructions in the item (e.g., What is the main idea of the text?) allow the test-taker
to decide which of the reading types "expeditious reading (skimming, scanning, search reading) or careful reading
(global or local)" to apply. Simultaneously, a "monitoring" process in the reader's mind checks the appropriateness of
the goal set during the reading process and allows the goal to be renewed or changed if necessary.

Reading strategies and monitoring are metacognitive skills and are not cognitive competencies that we can
directly observe in the assessment of reading skills. However, competencies such as "being able to determine reading
purpose" and "being able to use expeditious reading strategies" can be used to determine the duration, number of items
and item types of the test. As a matter of fact, Weir (18) states that measuring only careful reading and not speed
reading cannot measure a holistic reading proficiency and he emphasizes that exams assessing reading skills should
cover all reading strategies.

In language tests, test takers will determine which reading strategy to use based on the instructions. In language
tests, the instructions should be written clearly and simply and the framework expected from the test taker should be
drawn in a way that leaves no room for ambiguity. The instructions should be presented to test taker before the reading
texts and test taker should read the text according to the instructions.

Within the scope of the model, another and the most important stage that will guide the test designers and item
writers in the assessment of reading skills is the interpretation process that starts with the visual input within the scope
of cognitive competence. In the inference and building a mental model stages of the interpretation process, the reader's
"general knowledge of the world ", "topic knowledge" and "meaning representation of text(s) so far" are involved in
the process. At the text level and intertextual representation creating stage, "text structure knowledge" including "genre
and rhetorical task" comes into play. At this stage, topic knowledge and general knowledge of the world are related
to the content of the text. Readers who cannot access topic knowledge and general knowledge of the world in the
mental model cannot go beyond the "inference" stage in the comprehension process. In order to conduct a fair and
equal assessment process, the inputs used in language tests should be directed toward the common mental schemas of
all candidates.

Word recognition, lexical access and syntactic parsing are the basic stages in the model and are suitable for
the items prepared for basic (Al and A2) levels and for grammar or vocabulary skills in the assessment of reading
comprehension skills. However, this explanation does not mean that these stages are not used at higher levels.
Especially in foreign language reading processes, these cognitive processes are used much more actively. Since we
think that direct assessment of these cognitive processes is not necessary for language users at higher levels, these
cognitive stages were excluded from the study. In order to plan an assessment process at higher levels, items should
be prepared for establishing propositional meaning and the cognitive competencies above.

Establishing propositional meaning is the literal interpretation of the propositions and phrases in the text,
independent of the reader's associations and his/her own interpretations; it is the mental record of the basic meaning
of the phrase (Khalifa and Weir 50). Items related to the cognitive process of the basic meaning and literal
interpretation of sentences can be measured by asking for the meaning and restatement of phrases, idioms, and
metaphors in the text. In addition, items about information explicitly given in the text (dates, places, etc.) are also
related to this cognitive process.

Since a text cannot contain all the information needed to be meaningful, readers need to add their own
information. The reader accesses the meaning of the text through a creative cognitive process by inferring information
that is not explicitly included in the text (Khalifa and Weir 50-51). Inference also takes place at the lexical level.
Readers can reach the meanings of unfamiliar words based on the context. Therefore, items related to lexical
knowledge are also related to the inference process.

Another inference process is related to the analysis of implicit referents. Analyzing what is marked by pronouns
or other referential elements based on the text is also an inference process. Asking the person, place, or object to which
the pronouns in the text refer by underlining them (such as "What is marked by 'this, that, here, etc. ?") are the items
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within the scope of this cognitive process. In addition, multiple-choice items such as with a "Which of the following
interpretation can / cannot be reached based on the text?" instructions can also be applied for cognitive competencies
at the inference level. The most important point to be considered in inference questions is that the inference to be
expected from test takers does not require content knowledge or background knowledge. Inference should only be
made by using the information in the text. Therefore, in order to reach the inference in question, there should be
enough information in the text to support a clear inference. (Green, 2014, p. 112)

In the stage of building a mental model that follows inference, the information is added together to reach the
general meaning of the text. The information in each sentence is added and harmonized by using the inference process
if necessary. This process requires the reader to recognize the main idea of the text, to associate new ideas with
previous ones, and to distinguish between macro and micro propositions. (Field, 2004, p. 241 as cited in Khalifa and
Weir, 2009, pp.51-52)

Khalifa and Weir (2009) state that a process of "selection" is also involved in this process, which determines
which information is relevant or important. At this point, similar to the process in Kintsch and Dijk's (1978) reading
model, micro-structures are perceived and transformed into meaningful propositions and stored in working memory
to establish coherence between them. As the process continues, the macro-structure is created. The reader's prior
knowledge is also used in the reading process to create a suitable schema for the macro-structure and to determine the
coherence between the micro-structures. A hierarchical structure emerges when perceiving new information. Through
a process of selection, readers place important and basic information at the top of the hierarchy and detailed
information at the bottom.

This hierarchical structure in the measurement of reading skills can be associated with item difficulty. Asking
for detailed information that seems less important than the information in the text will increase item difficulty as it
will require more processing in the reader's mind. Since the reader stores detailed information lower in the hierarchical
structure, he/she has to do more mental processing to highlight, process and interpret this information. Therefore, item
difficulties should be diversified by asking questions related to micro-structure as well as macro-structure questions
about the text.

Creating a text level representation is concerned with making sense of the text as a whole. The structure of the
text appears to the reader as a collection of micro-propositions under the macro-propositions, sorted and ordered
according to their importance. (Field "Psycholinguistics" 225 as cited in Khalifa and Weir 52) According to Khalifa
and Weir (52), at the end of the reading process, a discourse-level structure is created for the whole text. A good reader
can distinguish which information is central to the text, how different parts of the text fit together, which part of the
text is important to the author. Understanding the relationship of ideas at the higher level of discourse structure (related
to the whole text), understanding which propositions are central to the purpose of the text and which ideas are of
secondary importance are essential requirements for making sense of reading. In addition, at this level, the reader can
comprehend the discourse structure of the text as a whole. Accordingly, reader can make determinations about
discourse type and text type and recognize genres.

At the level of "creating a text level representation

"

, items such as the finding main idea of the text or
supporting ideas, determining what is important according to the author, determining the purpose of the text, inferring
the main message in the text, finding propositions that are appropriate to the author's attitude, finding the links between
paragraphs, ordering paragraphs and matching paragraphs with proposition can be created.

Creating an Intertextual representation, which is the last stage of the comprehension model, is about reading
different texts related to a specific topic and creating a "discourse synthesis". Synthesizing from different texts is
cognitively different from reaching a representation from a single text and requires a higher level of cognitive
processing. Khalifa and Weir (2009, p. 53) cite Stromso and Braten's (2002, p. 211) definition of "composing a new
text by selecting, organizing and connecting content from more than one source texts" for this cognitive level.

The level of creating an Intertextual representation can generally be observed by transferring knowledge from
reading to writing skills. It is very difficult to assess this cognitive level in a single-session exam. This stage of the
model can be used in a process-based assessment, especially for academic reading and writing skills. Since the
objectives and items in this study were prepared for proficiency exams in which reading skills are assessed in a single
session, this cognitive competency was considered out of scope in this study.
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METHOD

The study employed an exploratory mixed-methods research approach (Creswell & Clark, 2017), due to the
nature of the research and the sequential interplay between qualitative and quantitative methods. The initial qualitative
phase, employing content analysis, was essential for developing a comprehensive theoretical framework and
identifying subskills. This approach allowed for a deep, nuanced understanding of the theories and frameworks, which
is a strength of qualitative methods. By extensively reviewing literature and frameworks, the study was able to ground
its exploration in a solid theoretical base. This phase was not only foundational in shaping the research but also crucial
for ensuring theory-based validity, a key aspect in studies dealing with conceptual frameworks and theoretical
constructs. The subsequent quantitative phase, involving the use of Fleiss’s kappa statistics to analyze expert
evaluations, provided a robust method for validating the descriptors identified in the qualitative phase. This
quantitative analysis allowed for the empirical testing of the qualitative insights, adding a layer of rigor and objectivity
to the study. The use of Fleiss’s kappa offered a reliable measure of agreement among experts, thereby strengthening
the validity of the findings. Overall, the exploratory mixed methods design enabled a holistic approach: beginning
with a broad, theory-driven exploration and then moving towards a more focused, empirical validation. This design
effectively harnessed the strengths of both qualitative and quantitative methods, ensuring a comprehensive and
credible exploration of the study's objectives.

Research Design

Recent studies in language assessment have placed significant emphasis on conducting validity studies right
from the moment the decision to administer the exam is made. Within this context, considerations include identifying
the target test-takers, defining the scope and sections of the exam, and specifying the content's nature. Weir's (2005)
validity model also advocates for determining cognitive competencies related to skills using the sociocognitive validity
approach. In alignment with this approach, the initial stage of this study involved a thorough review of CEFR
descriptors and ALTECDP competencies. This review was conducted taking into consideration the cognitive stages
outlined in Khalifa and Weir's (2009) reading model. Subsequently, the skills required for the assessment process for
each descriptor/competency were delineated.

Relating Cognitive Processes to CEFR Descriptors and ALTECDP “Can Do Statements”

In order to develop a test that aims to assess reading comprehension, it is necessary to identify the target group
and the purpose, followed by the performance indicators expected from the test-takers. Weir (2005, p. 88) underlines
the importance of defining the skills expected for reading comprehension by stating that "If we can identify the skills
and strategies that appear to make an important contribution to the reading process, it should be possible to test these
and use the composite results for reporting on reading proficiency."

Although the descriptors in the CEFR provide some guidance, they generally include the phrase "can
understand" a text, its content, attitudes, textual features, etc. "Comprehension" is a cognitively complex process and
is too broad a definition to determine whether a language user "understands" a text. At this point, it is necessary to
define "can understand", which has a very broad meaning, more clearly and in detail and to determine the appropriate
sub-skills for the assessment process.

In this study, based on the above-mentioned findings, the sub-skill lists for the assessment were prepared based
on the literature, Khalifa and Weir's reading comprehension model, CEFR descriptors and ALTECDP “can do”
statements. Since the sub-skills were prepared for proficiency exams, the skills were developed in accordance with
the item types (true/false, multiple-choice, yes/no, short-answer questions, etc.) that are generally used in these exams
to assess a single skill.

As CEFR and ALTECDP set different descriptors and competences, the different sub-skill lists for both
frameworks are shown in different tables for levels B2 and C1. Depending on the content of the descriptors, the same
sub-skill may match different descriptors and therefore a sub-skill appears more than once in the same table.

The sub-skills were developed by taking Khalifa and Weir's (2009) cognitive model into consideration and
each sub-skill corresponded to a cognitive stage. Table 1 shows the association of the sub-skills with cognitive
processes.
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Table 1. Association of Cognitive Processes with Sub-skill Types

Cognitive Competence Stage

Examples of sub-skills grouped according to competency
types

Goal Setting

Identifying reading purpose and strategy
Utilizing reading techniques such as skimming, scanning, etc.
to access information in the text

Establishing propositional meaning

Understanding the information and propositions in the
surface structure of the text

Locating information in the text

Understanding the expressions in texts produced in colloquial
language

Identify instructions, requests, tasks in the text

Inference

Accessing implicit knowledge by inference

Determining the meaning of words based on context
Determining the wishes, expectations, etc. in the text based
on the context

Building a mental model

Determining the main idea and supporting ideas of the text
Finding information and propositions in the deep structure of
the text

Associating information and propositions with each other,
sorting and classifying them according to their importance
Identifying comparisons, opposing views, cause-effect and
justification relationships, etc. in the text

Understanding culture-specific references

Creating a text level representation

Determining the subject of the text

Determining text type and discourse type

Determining the purpose of the text and attitude in the text
Determining the main idea of the text

Determining the temporal sequence of events in the text
Analyzing the relationships between the events in the text by
justifying them

Determining the coherence of the text

Making inferences about the text by using the information
and propositions in the text

To be able to understand textual elements other than written
discourse and interpret them together with the propositions in
the text

The general skills associated with the cognitive processes based on the competency types in Table 1 were
divided and organized in such a way that each of them contained a single cognitive load, and the list of sub-skills in
Appendix 1,2,3 and 4 was prepared.?

2 Since the aim of the study is to take a step towards standardizing assessment in Turkish as a foreign language, the lists at the Appendix 1 were
prepared in Turkish, taking into account that not all of the lecturers and/or item writers working in this field may read in English. In addition,
ALTECDP competencies were translated from English to Turkish by the researchers in the study so that everyone who has a role in the field can

benefit from them.
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Data Collection

The theory-based validity study was conducted on the developed subskills with 8 academic experts who are
experienced in Turkish language teaching and teaching Turkish as a foreign language. The experts consisted of 6
faculty members (5 professors and 1 associate professor) from Turkish language education and linguistics departments
of various universities, and lecturers who have been teaching Turkish as a foreign language for at least 10 years in the
Turkish language teaching center of two different universities and who have completed or are currently completing
their doctorate in this field. We also sought evaluations from a professor of educational sciences specializing in the
field of educational measurement and evaluation.

Prior to the validity study, the experts were briefed on the reading model utilized in the study. They were
informed of the association between CEFR descriptors and ALTECDP competencies with the model, and clarified
that the subskill lists were exclusively created for assessment purposes.

The validity study involved the experts assessing the sub-skills designated for each descriptor and competency,
categorizing them as either "Appropriate” or "Not Appropriate". Additionally, experts were asked to provide
justifications and suggestions for any sub-skill marked as "Not Appropriate". The results of the validity study were
scrutinized, and the outcomes were adjusted in line with the feedback provided by the experts.

Data Analysis and Results

Tables 1 and 2 present the number of sub-skills established for the CEFR descriptors within the study's scope,
along with the changes made based on expert evaluations.
Table 2. Number of Sub-skills at Level C1 Before and After the Validity Study

CI1 Level

CEFR Reception Activities Number of sub-skills before Number of sub-skills after
validity study validity study

Overall Reading Comprehension 11 11

Reading correspondence 10 9

Reading for orientation 8 7

Reading for information and argument 8 8

Reading instructions 2 2

Reading as a leisure activity 13 13

CEFR Reception Strategies Number of sub-skills before Number of sub-skills after
validity study validity study

Identifying cues and inferring 5 6

ALTECDP Reading ‘can do’ statements Number of sub-skills before Number of sub-skills after
validity study validity study

Social and Tourist 8 9

Work 16 16

Study 5 4
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Table 3. Number of Sub-skills at Level B2 Before and After the Validity Study

B2 Level

CEFR Reception Activities Number of sub-skills before validity Number of sub-skills after validity
study study

Overall Reading Comprehension 10 9

Reading correspondence 6 6

Reading for orientation 10 9

Reading for information and argument 14 14

Reading instructions 3 3

Reading as a leisure activity 11 10

CEFR Reception Strategies Number of sub-skills before validity Number of sub-skills after validity
study study

Identifing cues and inferring 1 1

ALTECDP Reading ‘can do’ Number of sub-skills before validity Number of sub-skills after validity

statements study study
Social and Tourist 22 26
Work 11 10
Study 5 5

After determining the expert evaluation scores, the sub-skills underwent a revision process. For each level and
framework, experts were tasked with evaluating the appropriateness of these objectives by selecting one of the options:
"appropriate," "

The assessments provided by the eight experts were analyzed for reliability using Fleiss's kappa method, as
there were more than two evaluators (Kilig, 2015). Fleiss's kappa statistic is a measure that assesses the reliability
coefficient of agreement among evaluators, taking into consideration the agreement scores assigned by the evaluators.
The results of Fleiss's kappa statistic indicated a high level of agreement among the assessors for all descriptors, with
a mean value of 0.90. Notably, no descriptor had a kappa value below 0.70.

The results of the analysis demonstrated that the developed sub-skills exhibited high validity values. Despite
the already high validity values for each sub-skill, recommendations for alterations were carefully considered, and
adjustments were made in accordance with the experts' guidance. Table 3 provides an example of some of the
implemented changes.

not appropriate," or "needs revision."
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Table 4. Examples of Changes of Sub-skills After the Validity Study

Activities and levels

Before

After

CEFR C1

Reading for orientation
CEFR B2

Reading for orientation
ALTECDP Cl1
ALTECDP B2

Social and Tourist

Can use
strategies.

expedious  reading

Taken Out from the lists

CEFR C1/B2

Overall  Reading  Comprehension,
Reading for information and argument,
Reading as a leisure activity

ALTECDP C1

Social and Tourist, Work, Study
ALTECDP B2

Can determine the main idea and
supporting ideas in the text.

Splited in two:

Can determine the main idea of the text.
Can determine the supporting ideas in the
text.

CEFR Cl1

Overall  Reading  Comprehension,
Reading for information and argument,
Reading as a leisure activity

CEFR B2 Can determine the function and the  Simplified:

Reading correspondence purpose of the text. Can determine the purpose of the text.
ALTECDP C1

Social and Tourist, Work

ALTECDP B2

Social and Tourist, Work

CEFR Cl

Overall  Reading = Comprehension,

Reading correspondence, Reading as a
leisure activity

CEFR B2

Overall  Reading  Comprehension,
Reading for information and argument,
Reading as a leisure activity

ALTECDP C1/B2

Can determine the

discourse.

type of

Expanded:
Can determine the type of discourse
(explanatory, informative, narrative,

descriptive, etc.).

Research Ethics

This study was prepared in parallel with the studies carried out within the scope of the Development of 4 Skill-
Based Turkish Examination Project conducted by OSYM. The authors of the study are also the coordinators and
researchers of the project. Supporting academic studies and contributing to the literature is one of the aims of the
project. In this context, data were collected and analyzed for the study in the project activities. The researchers
involved in the project received permission from the institution to conduct the study. Since the participants were
assigned within the scope of the project and only expert opinion study was conducted, ethics committee permission

was not needed.
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FINDINGS

This study aimed to develop a detailed set of sub-skills for the CEFR B2 and C1 Reception (reading
comprehension) and for each of the ALTECDP Reading Skills at B2 and C1 levels. The development process
described in the study was firmly grounded in a specifically chosen cognitive model, ensuring that the methods were
deeply rooted in a priori validity principles (Weir, 2005). A posteriori validation of the development process was
conducted using an expert judgment analysis.

The theoretical validity analyses conducted within our research pointed to a notable gap in the literature
focusing on assessment and evaluation in teaching Turkish as a foreign language (Kirkgoz, 2008). This gap highlights
the innovative nature of our sub-skills lists, which not only address this scarcity but also represent a pivotal completion
of the initial phase in the validity study for assessment designing process.

Many international examinations leverage the strategy of localizing and adapting CEFR and ALTECDP
outcomes to enhance their relevance and effectiveness in assessment and evaluation processes (North, 2007). This
practice, endorsed and recommended by the CEFR (Council of Europe, 2018), was affirmed by the expert opinions
we gathered during our research.

Our validity study, although conducted with a limited number of experts, confidently demonstrated that the
sub-skills developed are valid. This validation is a significant endorsement for their use in subsequent stages of test
development.

Looking ahead, research focusing on item development using the sub-skills crafted within the framework of
this study is poised to be a subject of independent investigation (Alderson, Clapham, & Wall, 1995). Such research is
anticipated to yield further data, reinforcing the validity of these sub-skills. In light of this, we extend an invitation to
educational institutions and researchers involved in exam preparation and implementation. We encourage them to
apply the results and sub-skills from our study in their work and to contribute to the field by conducting new validity
studies and sharing their findings.

By embracing this collaborative approach, we believe that there will be substantial theoretical and practical
advancements in the assessment and evaluation methodologies in teaching Turkish as a foreign language. The active
use and validation of these sub-skills in various educational contexts will not only confirm their efficacy but will also
enrich the academic discourse (Bachman & Palmer, 1996).

DISCUSSION AND CONCLUSION

To ensure standardization in the assessment of Turkish as a foreign language, it is imperative to establish
common theoretical frameworks for assessing each skill and sub-skill. These frameworks will serve as guiding
principles for institutions in determining the sections, characteristics, and item development for their exams. While
these theoretical frameworks will offer a standardized assessment for language proficiency levels, they should also
allow institutions the flexibility to employ their preferred methods and techniques. The standardization process should
not only aim for accurate assessment but should also accommodate diverse practices by the language assessment
professionals.

For a precise and standardized assessment of reading skills, it is essential to first identify the cognitive skills
involved in the reading-comprehension process and establish methods for observing these skills. In this context, the
reading model and the frameworks describing language levels (CEFR, ALTECDP) should be chosen and integrated
to define the skills expected from test takers. In this study, Khalifa and Weir's (2009, p. 43) reading-comprehension
model is recommended for assessing reading skills in Turkish as a foreign language. Implementing the reading model
and the skill lists outlined in the study by Turkish Language Teaching Centers would represent a crucial step towards
standardization. It is also advised that these centers conduct validity studies and share their findings, adhering to the
principle of transparency in assessment. This practice will significantly contribute to long-term standardization efforts.
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Implications

When designing and developing their exams, Turkish Language Teaching Centers should definitively outline
the characteristics of the assessment. Organizing meetings and workshops with specific groups within the institution
can aid in this process. Ensuring theory-based validity is of utmost importance when defining these characteristics.
Therefore, it is imperative that language testers and item writers possess a solid understanding of language assessment
theories. Institutions can facilitate the professional development of language teachers and item writers in language
assessment through in-service training programs.

The utilization of sub-skill lists developed within the scope of this study will also enable the alignment of items
created for the reading section of Turkish proficiency exams with the CEFR descriptors and ALTECDP competencies.
Matching each item in the test with the descriptors allows for the test to be calibrated in accordance with the underlying
framework. This item-descriptor mapping ensures an authentic assessment of the proficiency levels stipulated in the
CEFR. Test developers should employ this mapping method to confirm that the test accurately assesses the designated
level. The sub-skill lists, synchronized with descriptors/can do statements in the study, will prove invaluable to test
developers in this regard. Implementing these recommendations by Turkish language teaching centers during the

preparation of their proficiency exams will establish an equivalent, fair, and transparent assessment process in line
with international standards.

Limitations

Since the study included the test specifications of the exam developed within the scope of the project, the

experts involved in the study were limited. For this reason, the number of experts whose opinions were taken in the
validity study was limited to 8.

Statements of Publication Ethics

This study complied with research ethics and data protection rules within the scope of the institution. Since the

experts involved in the study also served as consultants in the project, their information was kept confidential to protect
their personal data.

Researchers’ Contribution Rate
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Appendix 1.

APPENDIX

Table 5. CEFR B2 Level Reception Activities and Reception Strategies Reading Comprehension Descriptors and

Sub-skills List

Alimlama Etkinlikleri

Genel okudugunu | Okuma tarzim1 ve hizini farkli metin ve a)  Okuma amacin belirleyebilir.
anlama amaglara uyarlayarak ve uygun basvuru b)  Metin tiiriinii fark edebilir.
kaynaklarin titizlikle se¢ip kullanarak biiyiik ¢)  Metnin konusunu belirleyebilir.
Ol¢lide bagimsiz bir sekilde okuyabilir. Genis d)  Metnin ana fikrini bulabilir.
bir aktif okuma sozciik birikimine sahiptir e)  Metindeki yardimei fikirleri bulabilir.
fakat diisik kullanim sikligma sahip f)  Metindeki kurucu (makro) dnermeleri bulabilir.
deyimlerde biraz zorluk yasayabilir. g)  Metindeki 6nermelerin birbiri ile iliskisini ¢ziimleyebilir.
h)  Metindeki bilgileri iliskilendirip biitiinlestirebilir.
i) Sozciiklerin, kalip ifadelerin, deyimlerin anlamini baglamdan
hareketle belirleyebilir.
Yazigmalar: okuma ilgi  alanlari  hakkindaki  yazigmalari a)  Metnin yazim amacini belirleyebilir.
okuyabilir ve temel anlamini aninda b)  Metnin konusunu belirleyebilir.
kavrayabilir. ¢)  Metnin ana fikrini belirleyebilir.
Bazi yerlerinde giindelik anlatim kullanilsa a)  Giinliik dilde ve/veya teklifsiz dilde iiretilmis metinleri, bu
bile kisisel e-posta ve ilanlarda sdyleneni metinlerdeki kalip ifadeleri anlayabilir.
anlayabilir.
Ozel yazismalardaki argo, deyimsel ifade ve a)  Hedef dildeki yerlesik kiiltiire 6zgii gondergeleri fark edebilir
sakalar1 anlayabilir. ve anlayabilir.
b)  Metnin yazarinin tutumunu fark edebilir.
Fikir sahibi olmak | Hem kendi alanindaki hem de ilgili a)  Okuma amacini belirleyebilir.
icin okuma alanlardaki  birgok  birbiriyle  paralel b)  Metnin yiizey yapisindaki bir bilgiye ulasmak i¢in goz atma,
kaynaklar1 (makaleler, raporlar, web siteleri, tarama, gézden gecirme gibi okuma tekniklerini kullanabilir.
kitaplar vb.) tarayabilir ve bu kaynaklardaki ¢) Metnin yiizey yapisindaki onermeleri, tiimceleri, bilgileri
belirli boliimlerin {izerinde ¢alistig1 gorevle anlayabilir.
ilgili ~ uygunlugunu  ve  yararhligim d)  Metnin yiizey yapisindaki bilgileri bulabilir ve bu bilgilerin
tanimlayabilir. birbiri ile iligkilerini belirleyebilir.
flgili ayrmtilar1 bularak uzun ve karmagik a)  Metnin yiizey yapisindaki bir bilgiye ulagmak i¢in goz atma,
metinleri hizla tarayabilir. tarama, gézden gecirme gibi okuma tekniklerini kullanabilir.
b) Istenilen bilgiyi metinde bularak yerini belirleyebilir.
Cok ¢esitli mesleki konularla ilgili haberlerin, a)  Okuma amacini belirleyebilir.
makalelerin  ve raporlarin  igerik ve b)  Metnin yiizey yapisindaki onermeleri ve bilgileri anlayabilir.
uygunlugunu, bu metinleri daha detaylh c¢) Metnin yiizey yapisindaki bilgilerin birbiri ile iliskilerini
okumanin faydali olup olmadigina karar belirleyebilir.
vererek belirleyebilir.
Bilgi ve sav i¢in | Alanindaki son derece uzman kaynaklardan a)  Metindeki bilgileri bulabilir.
okuma bilgi, fikir ve goriis alabilir. b)  Metinden yola ¢ikarak amacma uygun bilgileri belirleyip
onem derecesine gore siniflandirabilir.
¢)  Metnin igerigi ile konu alanlarin iligkilendirebilir.
Soylemsel metindeki farkli yapilari (karsit a)  Metindeki karsilastirmalari, karsit goriisleri, neden-sonug ve
savlar, sorun-¢éziim sunumu ve sebep-sonug gerekgelendirme iliskilerini vb. belirleyebilir.
iligkisi) taniyabilir.
Terminoloji hakkindaki tahminlerini a)  Metnin konusunu belirleyebilir.
dogrulamak igin zaman zaman sozlik b)  Metnin ana fikrini belirleyebilir.
kullanabilmesi kosuluyla alan1 disindaki bir c¢)  Metindeki yardimei fikirleri belirleyebilir.
uzmanlik alanina ait makaleleri anlayabilir. d)  Metindeki 6nermeleri bulabilir.
e) Metindeki 6nermelerin birbiri ile iliskisini ¢oziimleyebilir.
f)  Metindeki bilgileri iliskilendirip biitiinlestirebilir.
Belirli durus ve tutumun sergilendigi ¢agdas a)  Metnin yazarinin tutumunu belirleyebilir.
sorunlarla ilgili makaleleri ve raporlar b)  Metnin yiizey yapisindaki ve derin yapisindaki bilgileri ve
anlayabilir. onermeleri bulabilir.
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Bir metnin ne zaman olgusal bilgi verdigini a) Soylem tiiriinii (aciklayici, bilgilendirici, anlatisal,
ve ne zaman okuyucuyu bir seye ikna etmeye betimleyici vb.) belirleyebilir.
calistigini fark edebilir. b)  Metnin yazarinin tutumunu belirleyebilir

Yonergeleri okuma Zor boliimleri tekrar okuyabilmesi kosuluyla a)  Metindeki bilgilerin yani sira yonergeleri saptayabilir.
kosullar ve uyarilar hakkindaki ayrintilar da b) Baglamdan hareketle metindeki beklentileri, istekleri ve
dahil olmak iizere alanindaki uzun karmasik gorevleri saptayabilir.
yonergeleri anlayabilir. c¢) Metindeki Onermelerin Oneri, uyari ya da talimat icerip

icermedigini ayirt edebilir.

Serbest zaman | Biiyiik ol¢iide bagimsiz olarak, okuma tarzi a)  Okuma amacini belirleyebilir.

etkinligi olarak | ve hizimi farkl metinlere (6r. dergiler, daha b)  Okuma stratejilerini belirleyebilir.

okuma karmagik olmayan romanlar, tarih kitaplari, ¢)  Metin tiiriinii belirleyebilir.
biyografiler, gezi giinliikleri, rehberler, sarki d) Metnin konusunu belirleyebilir.
sozleri, siirler) uyarlayarak ve uygun basvuru e) Metnin ana fikrini belirleyebilir.
kaynaklarin titizlikle kullanarak kendi zevki f)  Metindeki yardime fikirleri belirleyebilir.
icin okuyabilir. g)  Metindeki 6nermeleri bulabilir.

h)  Metindeki 6nermelerin birbiri ile iliskisini ¢oziimleyebilir.
Yeterli zamam  olmast ve  sozlik a) Anlatisal metinlerde olaylarin zamansal siralamasini
kullanabilmesi kosuluyla giiclii bir olay belirleyebilir.
orgiisii olan ve karmasik olmayan, agdali dil b)  Metindeki olaylari, bu olaylarin birbirleri ile iliskilerini
kullanmayan romanlar1 okuyabilir. gerekgelendirerek ¢oztiimleyebilir.
Almlama Stratejileri
Ipuglarimi belirleme | Ana noktalara dikkat etme ve baglamsal a)  Metnin tutarliligini da fark ederek metindeki bilgileri ve

ve ¢ikarim yapma

ipuglarin1  kullanarak kavramayi kontrol
etmek de dahil olmak {izere kavramay:
gerceklestirmek  igin  gesitli  stratejiler
kullanabilir.

onermeleri kullanip metne iliskin ¢ikarimlar yapabilir.
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Appendix 2.

Table 6. ALTECDP Level B2 Reading Comprehension Competencies and sub-skills List

Konu Etkinlikler ve Baglam/Cevre Yeterlilikler Kazammlar
Alam
Sosyal ve | Etkinlik: Aligveris Ornegin elektrikli tirag makinesi gibi | a) Metindeki bilgilerin yan1 sira  yonergeleri
Turistik Baglam/Cevre: Magazalar, | cihazlarin kullanim talimatlarini saptayabilir.
tezgahlar, pazarlar, aligveris | anlayabilir. b) Baglamdan hareketle metindeki beklentileri,
merkezleri istekleri ve gorevleri saptayabilir.
Sosyal ve | Etkinlik: Finans ve posta | Bir bankadan aliman ¢ogu rutin | a) Metindeki kurucu (makro) 6nermeleri bulabilir.
Turistik hizmetlerini kullanma banka literatiiriinii ve yazili iletisimi | b) Metindeki Onermelerin  birbiri ile iligkisini
Baglam/Cevre: Bankalar, | anlayabilir. ¢ozlimleyebilir.
postaneler, doviz biirolar1 c¢) Metindeki bilgilerin yan1 swra yonergeleri
saptayabilir.
d) Baglamdan hareketle metindeki beklentileri,
istekleri ve gorevleri saptayabilir.
e) Metnin yazim amacini belirleyebilir.
f) Metindeki bilgileri iliskilendirip biitiinlestirebilir.
g) Metinden hareketle metne bagli sonuglara ¢ikarim
yoluyla ulasabilir.
h) Metinden hareketle ulastig1 sonuglar1 degerlendirip
yorumlayabilir.
Sosyal ve | Etkinlik: Bir iilkeye ulasim, o | Bir ara¢ kiralama sozlesmesinin ana | a) Metindeki kurucu (makro) 6nermeleri bulabilir.
Turistik ilkede gezme, yol tarifi | noktalarini anlayabilir. b) Metindeki Onermelerin  birbiri ile iligkisini
verme/alma, araba kiralama ¢Ozlimleyebilir.
Baglam/Cevre: Havalimani, c¢) Metindeki bilgilerin yan1 swra  yonergeleri
liman, tren saptayabilir.
istasyonlari/otogarlar, caddeler, d) Baglamdan hareketle metindeki beklentileri,
garajlar vb., seyahat firmalari, istekleri ve gorevleri saptayabilir.
kiralama firmalar1 e) Metnin yazim amacini belirleyebilir.
f) Metindeki bilgileri iliskilendirip biitiinlestirebilir.
g) Metinden hareketle metne bagli sonuglara ¢ikarim
yoluyla ulasabilir.
Sosyal ve | Etkinlik: Acil durumlarla basa | Polis ifadesini okuyabilir, | a) Metindeki kurucu (makro) 6nermeleri bulabilir.
Turistik ¢ikma (kaza, hastalik, sug, araba | anlayabilir ve onaylayabilir. b) Metindeki Onermelerin  birbiri ile iligkisini
arizasi vb.) ¢Ozlimleyebilir.
Baglam/Cevre: Halka agik c) Anlatisal metinlerde olaylarin zamansal
yerler, 6zel yerler, hastane, polis siralamasini belirleyebilir.
karakolu
Sosyal ve | Etkinlik: Gazete, dergi vb. | Basitge ifade edilen goriisleri | a) Metnin yiizey yapisindaki bir bilgiye ulasmak i¢in
Turistik okumak anlayabilir. Bilgi i¢in medyay1 g0z atma, tarama, gozden gegirme gibi okuma
Baglam/Cevre:  Ev, araba, | hizlica ve iyi anlayarak okuyabilir. tekniklerini kullanabilir.
kamusal alanlar vb. b) Metnin yiizey yapisindaki bilgilerin birbiri ile
iligkilerini belirleyebilir.
Sosyal ve | Etkinlik: Mektup, kartpostal vb. | Konusma dilinin ~ kullamldig1 | a) Giinliik dilde ve/veya teklifsiz dilde fiiretilmis
Turistik okuma ve yazma durumlarda bile kisisel bir mektupta metinleri, bu metinlerdeki kalip ifadeleri
Baglam/Cevre: Ev, evden | sOylenenleri anlayabilir. anlayabilir.
uzakta b) Metnin yazim amacini belirleyebilir.
¢) Metnin konusunu belirleyebilir.
d) Metnin ana fikrini belirleyebilir.
Is Etkinlik: Fakslari, mektuplari, | (Mesleki) Rutin mektuplarla basa | a) Metnin konusunu belirleyebilir.
notlari, e-postalar1 vb. anlamak | ¢ikabilir. Rutin olmayan | b) Metnin ana fikrini belirleyebilir.
ve yazmak. mektuplarin genel anlammi | c¢) Metnin yazim amacin belirleyebilir.
Baglam/Cevre: s yeri (ofis, | anlayabilir ve igerigin ¢ogunu
fabrika vb.) anlayabilir.
is Etkinlik: Raporlar1 anlama ve | Konu tamamen tahmin edilebilir | a) Metnin konusunu belirleyebilir.
yazma olmasa bile bir raporun genel | b) Metnin ana fikrini belirleyebilir.
Baglam/Cevre: Is yeri (ofis, | anlamim anlayabilir. ¢) Metnin yiizey yapisindaki bilgileri bulabilir.
fabrika vb.)
Is Etkinlik: ~ Uriin  literatiirii, | Kendi ¢alisma alamindaki g¢ogu | a) Metnin yiizey yapisindaki bilgileri bulabilir.
mesleki ve ticari dergiler, | gergek iirlin literatiiriinii anlayabilir.
reklamlar vb. kaynaklardan
ilgili bilgilerin edinilmesi
Baglam/Cevre: I yeri (ofis,
fabrika vb.), ev
Is Etkinlik: Bildirimleri anlama | Alam1 disginda kalan ama kendi | a) Metindeki bilgilerin yan1 swa  yonergeleri
(6rn.  Giivenlik), talimatlar1 | caligma alanma yakin bir isle ilgili saptayabilir.
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anlama ve yazma (Orn. kurulum | metinlerdeki talimatlarin niyetini | b) Baglamdan hareketle metindeki beklentileri,
veya bakim kilavuzlar) anlayabilir. istekleri ve gorevleri saptayabilir.
Baglam/Cevre: I yeri (ofis, c¢) Metindeki onermelerin Oneri, uyar: ya da talimat
fabrika, vb.) icerip icermedigini ayirt edebilir.

Egitim Etkinlik: Bilgi edinmek Karsilasabilecegi  ¢ogu  gorseli | a) Yazili sdylem disindaki metinsel ogeleri (grafik,
Baglam/Cevre: Calisma | anlayabilir, ancak bazen metinsel tablo, ¢izelge, veri degerlendirmesi vb.)
ortamlart, kiitiiphane aciklamalarda zorluk yasayabilir. ¢Ozlimleyebilir.

Egitim Etkinlik: Bilgiye erisim (6rn. bir | ki dilli bir sézliik kullanabilir ve | b) Metnin yiizey yapisindaki bilgileri bulabilir.
bilgisayar veritabanindan, | somut kelimelerin ana dildeki | ¢) Metnin ana fikrini belirleyebilir.
kiitiiphaneden, sézliikten vb.) karsiligini bulabilir. Ozetlerdeki ana
Baglam/Cevre: Kiitiiphane, | fikirleri takip edebilir.
kaynak merkezi vb.

Egitim Etkinlik: ~ Ornegin, teslim | Ogretmenlerin veya ogretim | a) Metnin yiizey yapisindaki bilgileri bulabilir.
edilmesi gereken isler igin son | gorevlilerinin yazmasi muhtemel, | b) Baglamdan hareketle metindeki beklentileri,

tarihler konusunda finiversite

personeli ile  diizenlemeler
yapmak
Baglam/Cevre: Amfi, smuf,

¢alisma odasi1 vb.

ogretim igin pratik diizenlemelerle
ilgili tiim bilgileri okuyabilir.

istekleri ve gorevleri saptayabilir.
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Appendix 3.

Table 7. CEFR CI Level Reception Activities and Reception Strategies Reading Comprehension Descriptors and

Sub-skills List

Alimlama Etkinlikleri

Genel okudugunu | Zor boliimleri tekrar okuyabilmesi | a) Metnin ana fikrini belirleyebilir.

anlama kosuluyla kendi uzmanhk alaniyla ilgili | b) Metindeki yardimer fikirleri belirleyebilir.
veya uzmanlik alam1 disinda uzun ve | c¢) Metindeki kurucu (makro) dnermeleri bulabilir.
karmagik metinleri ayrintilh bir sekilde | d) Metindeki 6nermelerin birbiri ile iliskisini ¢6ziimleyebilir.
anlayabilir. e) Metindeki bilgileri iliskilendirip biitiinlestirebilir.

f) Sozciiklerin, kalip ifadelerin, deyimlerin anlamimi baglamdan
hareketle belirleyebilir.

Tekrar okuma firsati olmasi ve kaynak | a) Metin tiiriinii ve tiir 6zelliklerini belirleyebilir.
araglara erisebilmesi kosuluyla edebi | b) Soylem tiiriinii (agiklayici, bilgilendirici, anlatisal, betimleyici
yazilar, gazete veya dergi makaleleri ve vb.) belirleyebilir.
uzmanlik alanma ait akademik ve mesleki | ¢) Metnin konusunu belirleyebilir.
yayimlar1 da kapsayan ¢ok ¢esitli metinleri | d) Metnin yazim amacin belirleyebilir.
anlayabilir. e) Metindeki karsilagtirmalari, karsit gortisleri, neden-sonug ve
gerekeelendirme iliskilerini vb. belirleyebilir.
Yazigmalar: okuma Ara sira sozlik kullanarak herhangi bir | a) Metnin konusunu belirleyebilir.
yazigmay1 anlayabilir. b) Metnin yazim amacini belirleyebilir.
Tekrar okuma firsati olmasi ve kaynak | a) Metin tiiriini ve tiir 6zelliklerini belirleyebilir.
araglara erigebilmesi kosuluyla e-posta, | b) Sdylem tiiriinii (agiklayici, bilgilendirici, anlatisal, betimleyici
tartigma forumlari, vloglar/ bloglar vb.de vb.) belirleyebilir.
ifade edilen Ortiik ve ac¢ik tutumlar, | ¢) Metnin konusunu belirleyebilir.
duygular ve fikirleri anlayabilir. d) Metnin yazim amacini belirleyebilir.

e) Metnin yazarinin tutumunu belirleyebilir.

f) Metindeki ortiik bilgilere ¢ikarim yoluyla ulasabilir.

Ozel yazismalardaki argo, deyimsel ifade | a) Hedef dildeki yerlesik kiiltiire 6zgii gondergeleri belirleyebilir.
ve sakalar1 anlayabilir.

Fikir sahibi olmak i¢in | Tamimlayici yok; bk. B2 a) Okuma amacin belirleyebilir.

okuma B2: Hem kendi alanindaki hem de ilgili | b) Metnin ylizey yapisindaki bir bilgiye ulagsmak i¢in goz atma,
alanlardaki  bircok  birbiriyle paralel tarama, gozden gecirme gibi okuma tekniklerini kullanabilir.
kaynaklar1 (makaleler, raporlar, web | c¢) Metnin yiizey yapisindaki dnermeleri ve bilgileri anlayabilir.
siteleri, kitaplar vb.) tarayabilir ve bu | d) Metnin yiizey yapisindaki bilgilerin birbiri ile iliskilerini
kaynaklardaki belirli boliimlerin {izerinde belirleyebilir.
calistign gorevle ilgili uygunlugunu ve
yararliligini tanimlayabilir.
ilgili ayrmtilar1 bularak uzun ve karmasik | a) Metnin yiizey yapisindaki bir bilgiye ulagmak icin goz atma,
metinleri hizla tarayabilir. tarama, gozden gecirme gibi okuma tekniklerini kullanabilir.

b) Istenilen bilgiyi metinde bularak yerini belirleyebilir.

Cok ¢esitli mesleki konularla ilgili | a) Okuma amacini belirleyebilir.
haberlerin, makalelerin ve raporlarin igerik
ve uygunlugunu, bu metinleri daha detayl
okumanin faydali olup olmadigma karar
vererek belirleyebilir.
Bilgi ve sav i¢in okuma Sosyal, mesleki veya akademik hayatta | a) Metnin ana fikrini belirleyebilir.
kargilasilmas1 muhtemel ¢ok ¢esitli uzun, | b) Metindeki yardime fikirleri belirleyebilir.
karmagik metinleri, tutumlar1 ve hem ima | ¢) Metindeki kurucu (makro) 6nermeleri bulabilir.
edilen hem de agik¢a belirtilen fikirleri | d) Metindeki 6nermelerin birbiri ile iligkisini ¢oztimleyebilir.
iceren daha ince ayrintt noktalarini | e) Metindeki bilgileri iliskilendirip biitiinlestirebilir.
belirleyerek detayl olarak anlayabilir. f) Metindeki karsilastirmalari, karsit goriisleri, neden-sonug ve
gerekgelendirme iliskilerini vb. belirleyebilir.

g) Yazili soylem disindaki metinsel ogeleri (grafik, tablo, ¢izelge,
veri degerlendirmesi) ¢oziimleyerek Onermeler ile birlikte
yorumlayabilir.

h) Metindeki ortiik bilgilere ¢ikarim yoluyla ulasabilir.

i) Metnin yazarinin tutumunu belirleyebilir.
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Yonergeleri okuma Zor  bolimleri tekrar  okuyabilmesi | a) Metindeki bilgilerin yani sira yonergeleri saptayabilir.
kosuluyla, yeni bir makine veya prosediirle | b) Baglamdan hareketle metindeki beklentileri, istekleri ve gorevleri
ilgili uzun ve karmagsik yonergeleri, bu saptayabilir.
yonergelerin kendi uzmanlik alanlariyla
ilgili olup olmadigmi detayli bir sekilde
anlayabilir.

Serbest zaman etkinligi | Belli boliimleri yeniden okuyabilmesi ve | a) Metin tiirlinii ve tiir 6zelliklerini belirleyebilir.

olarak okuma dilerse kaynak araclara ulasabilmesi | b) Soylem tiiriinii (agiklayici, bilgilendirici, anlatisal, betimleyici
kosuluyla gesitli edebi metinleri okuyabilir vb.) belirleyebilir.
ve fark edip takdir edebilir. ¢) Metnin konusunu belirleyebilir.

Dilin standart bigiminde veya asina oldugu | a) Metin tiiriinii ve tiir 6zelliklerini belirleyebilir.
bir agzinda tiretilmis ¢agdas edebi ve kurgu | b) Soylem tiiriinii (agiklayici, bilgilendirici, anlatisal, betimleyici
olmayan metinleri, biraz zorluk yasayarak vb.) belirleyebilir.
ve ortiik anlam ve fikirleri fark edip takdir | ¢) Metnin konusunu belirleyebilir.
ederek okuyabilir. d) Metnin ana fikrini belirleyebilir.
e) Metindeki yardimer fikirleri belirleyebilir.
f) Metindeki kurucu (makro) dnermeleri bulabilir.
g) Metindeki 6nermelerin birbiri ile iligkisini ¢6ziimleyebilir.
h) Metindeki bilgileri 6nem derecesine gore siralayabilir.
i)  Metindeki bilgileri iliskilendirip biitiinlestirebilir.
j)  Sozciiklerin, kalip ifadelerin, deyimlerin anlamini baglamdan
hareketle belirleyebilir.
Almlama Stratejileri

Ipuglarimi  belirleme ve | Tutum, ruh hali ve amaglar konusunda | a) Metnin yazarmin tutumunu belirleyebilir.

¢ikarim yapma ¢ikarim yapmak ve daha sonra ne | b) Metindeki tutarlilik ve bagdasiklik 6gelerini saptayabilir.
gelecegini tahmin etmek igin baglamsal, dil | ¢) Metindeki 6nermelerin birbiri ile iligkisini ¢oztimleyebilir.
bilgisel ve sozciiksel ipuglarini kullanma | d) Tutarlilik, bagdasiklik ve onermeler arasi iliskilerden hareketle
konusunda beceri sahibidir. metindeki eksik bilgileri tamamlayabilir.

e) Tutarlilik, bagdasiklik ve dnermeler arasi iligkilerden hareketle
metnin devamini tahmin edebilir.
f)  Metindeki ortiik bilgilere ¢ikarim yoluyla ulasabilir.
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Appendix 4.

Table 8. ALTECDP C1 Level Reading Comprehension Competencies and Sub-skills List

Konu Etkinlikler ve Yeterlilikler Kazammlar

Alam Baglam/Cevre

Sosyal Etkinlik: Gegici konaklama | Konaklama reklamlar ile ilgilenebilir | a) Sozciiklerin, kalip ifadelerin, deyimlerin anlamini

ve i¢in kiralama eylemleri ve kullanmlan kisaltma ve terimlerin baglamdan hareketle belirleyebilir.

Turistik | Baglam/Cevre: Emlakeilar, | ¢ogunu anlayabilir. b) Metnin yiizey yapisindaki bir bilgiye ulagsmak igin goz
ev sahipleri ile goriigmeler atma, tarama, gozden gegirme gibi okuma tekniklerini

kullanabilir.

Sosyal Etkinlik: Gazete, dergi vb. | Olgiinlii dilde ve resmi bir dille yazilan | a) Metnin konusunu belirleyebilir.

ve okumak gazetelerde ifade edilen karmasik | b) Metnin ana fikrini belirleyebilir.

Turistik | Baglam/Cevre: Ev, araba, | goriisleri/argliimanlari anlayabilir. ¢) Metindeki yardimet fikirleri belirleyebilir.
kamusal alanlar vb. d) Metindeki kurucu (makro) 6nermeleri bulabilir.

e) Metindeki 6nermelerin birbiri ile iliskisini ¢oztimleyebilir.

f) Metindeki bilgileri iligkilendirip biitiinlestirebilir.

g) Metindeki karsit goriisleri saptayip kendi diinya bilgisi ile
yorumlayabilir.

Is Etkinlik: Fakslari, | Olgiinlii olmayan bir dilde ifade edilen | a) Giinliik dilde ve/veya teklifsiz dilde iiretilmis metinleri, bu
mektuplari, notlar1, e- | yazismalar anlayabilir. metinlerdeki kalip ifadeleri anlayabilir.
postalart vb. anlamak ve b) Sozciiklerin, kalip ifadelerin, deyimlerin anlamim
yazmak. baglamdan hareketle belirleyebilir.
Baglam/Cevre: s yeri
(ofis, fabrika vb.)
Is Etkinlik: Raporlar1 anlama | Karsilasabilecegi ¢ogu raporu oldukg¢a | a) Metnin konusunu belirleyebilir.
ve yazma kisa bir siire i¢inde anlayabilir. b) Metnin yazim amacini belirleyebilir.
Baglam/Cevre: syeri (ofis, ¢) Metnin ana fikrini belirleyebilir.
fabrika vb.) d) Metindeki yardimet fikirleri belirleyebilir.

e) Metindeki kurucu (makro) 6nermeleri bulabilir.

f) Metindeki 6nermelerin birbiri ile iliskisini ¢oztimleyebilir.

g) Metindeki bilgileri iliskilendirip biitlinlestirebilir.

h) Metindeki karsilastirmalari, karsit goriisleri, neden-sonug
ve gerekgelendirme iliskilerini vb. belirleyebilir.

i)  Yazili soylem digindaki metinsel ogeleri (grafik, tablo,
cizelge, veri degerlendirmesi, istatistiksel veriler)
¢ozlimleyerek  metindeki  Onermeler ile  birlikte
yorumlayabilir.

Is Etkinlik: Uriin literatiirii, | Ciddi bir yanlis anlama olmaksizin | a) Metnin konusunu belirleyebilir.
mesleki ve ticari dergiler, | karmasik makalelerin en azindan genel | b) Metnin ana fikrini belirleyebilir.
reklamlar vb. kaynaklardan | anlamini anlayabilir. ¢) Metindeki yardimet fikirleri belirleyebilir.
ilgili bilgilerin edinilmesi
Baglam/Cevre: Isyeri (ofis,
fabrika vb.), Ev
Is Etkinlik: Bildirimleri | Ayrintilh uyarilar, tavsiyeler, kosullar | a) Metindeki bilgilerin yan1 sira yonergeleri saptayabilir.
anlama (6rn. Giivenlik), | vb. veren talimatlar1 anlayabilir. b) Baglamdan hareketle metindeki beklentileri, istekleri ve
talimatlar1  anlama  ve gorevleri saptayabilir.
yazma (6rn. kurulum veya c) Metindeki 6nermelerin Oneri, uyar: ya da talimat igerip
bakim kilavuzlar) icermedigini ayirt edebilir.
Baglam/Cevre:
Isyeri (ofis, fabrika vb.)
Egitim Etkinlik: Bilgi edinmek Kendi uzmanlik alanindaki ¢ogu ders | a) Metnin konusunu belirleyebilir.
Baglam/Cevre:  Caligma | kitabi, makale vb. ile basa ¢ikabilir. | b) Metnin ana fikrini belirleyebilir.
ortamlart, kiitiiphane ilgili bilgiler icin metinleri tarayabilir | ¢) Metindeki yardimer fikirleri belirleyebilir.
ve metnin ana konusunu kavrayabilir.
Egitim Etkinlik: Bilgiye erisim | Kendi ¢alijma alanindaki ¢ogu ders | a) Metindeki bilgileri kendi diinya bilgisi ile birlestirip
(orn. bir bilgisayar | kitabi ve makalenin uygunlugunu yorumlayarak dnermelere ulasabilir.
veritabanindan, degerlendirebilir.  Kendi  ¢aligma | b) Metnin igerigi ile konu alanlarini iligkilendirebilir.
kiitiphaneden, sozlilkten | alanindaki veya ilgili  calisma
vb.) alanlarmdaki makaleleri, ders
Baglam/Cevre: Kiitiiphane, | kitaplarini vb. orta hizda tarayarak
kaynak merkezi vb. uygunluklarma / yararliliklarina iliskin
giivenilir yargilar olusturabilir.
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Abstract

Reading comprehension, a crucial skill in today's information-rich environment, extends beyond text to include
visual elements. Manual creation of visual reading comprehension items poses challenges, necessitating an innovative
approach. This situation has led to the exploration of Automatic Item Generation (AIG) as a solution. This study aims to
demonstrate the use of AIG for the creation of visual reading comprehension items. By developing cognitive and item
models through expert input and utilizing computer algorithms for item generation, the study seeks to provide a time-
efficient and reliable alternative for item writers. The field test involved 1,380 8th-grade students to evaluate the
psychometric properties of the generated visual reading comprehension items. The AIG process starts with expert insights
to develop cognitive and item models. Computer algorithms are then employed for AIG. The study utilizes a diverse sample
of 8th-grade students for field testing, assessing the psychometric properties of the generated items. Field test results indicate
the potential of AIG in efficiently producing a substantial item pool for visual reading comprehension. The generated items
exhibit consistent difficulty levels (0.58 to 0.66), ensuring an appropriate challenge for students. High item discrimination
(0.48 to 0.69) effectively distinguishes between students with varying visual reading comprehension skills. Item-total
correlations (0.40 to 0.57) further validate the quality and validity of the generated items. The automated process yields
efficient results in terms of item difficulty and discrimination, emphasizing the potential of AIG for high-quality assessment
of visual reading comprehension items.

Keywords: Visual reading comprehension, automatic item generation, high-stake tests, parallel test.

Otomatik Uretilen Gorsel Okudugunu Anlama Maddelerinin Psikometrik
Ozelliklerinin Degerlendirilmesi
Oz

Glinlimiiz bilgi diinyasinda diger becerilere ve disiplinlere de temel olusturan okudugunu anlama, metnin 6tesine
gegerek gorsel unsurlart da kapsamaktadir bu nedenle de dlgiilmesi 6nemli goriilmektedir. Gorsel okuma maddelerinin
olusturulma siireci ise geleneksel yaklasimla manuel bir sekilde yiiriitiilmekte, gorseller {izerinde miidahaleler kisitli olmakta
ya da he bir tablo, grafik, diyagram madde yazarlar: tarafindan manuel olusturulmaktadir. Bu da zaman alic1, yogun ¢aba
gerektiren bir siirece isaret etmektedir. Bu durumla basa ¢ikmak icin bilgisayar teknolojisindeki yenilikleri kullanan bir
yontem olan Otomatik Madde Uretimi (OMU) yéntemi gelistirilmistir. Bu caligma, gérsel okudugunu anlama maddelerinin
olusturulmas1 igin OMU’niin nasil kullamlacagim gstermeyi amaglamaktadir. Model tabanlt OMU’ye gére gergeklestirilen
islemlerde dncelikle uzmanlar bilissel ve madde modelleri gelistirmis, ardindan madde iiretimi i¢in bilgisayar algoritmalar1
kullanilmigtir. Es deger maddelerin iiretiminin amaglandigi bu ¢alisma madde yazarlari i¢in zaman agisindan verimli ve
giivenilir bir alternatif saglamay: amaglamaktadir. Uretilen gérsel okudugunu anlama maddelerinin psikometrik ézelliklerini
degerlendirmek igin 8. smifta grenim goren 1.380 Ogrenci ile 6n uygulama c¢alismast gerceklestirilmistir. Aragtirma
sonucunda madde giicliik seviyelerinin (0,58 ila 0,66) benzer ozellikler gosterdigi belirlenmistir. Yiiksek madde ayirt
ediciligi (0,48 ila 0,69), farkl gorsel okudugunu anlama becerilerine sahip 6grenciler arasinda etkili bir ayrim yapmaktadir.
Madde-toplam korelasyonlari (0,40 ila 0,57), olusturulan maddelerin kalitesini ve gegerliligini ek bir kanit sunmaktadir. Bu
calismada gerceklestirilen otomatiklestirilmis siire¢, madde giicliigii ve ayirt edicilik agisindan verimli sonuglar vermekte
ve OMU’niin gérsel okudugunu anlama maddelerinin yiiksek kalitede degerlendirilmesine yénelik potansiyelini
vurgulamaktadir.

Anahtar kelimeler: Gorsel okudugunu anlama, otomatik madde iiretimi, yiiksek riskli testler, es deger test
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INTRODUCTION

Reading comprehension items directly measures an individuals' ability to understand and interpret texts.
These items require individuals to grasp the main idea, make inferences, draw conclusions (Fielding & Pearson,
1994; Woolley & Woolley, 2011), and engage in critical evaluation of the text, including identifying supporting
evidence, analyzing the purpose and point of view, and making connections to other texts and real-life situations
(Aloqaili, 2012; Brevik, 2019; Hosseini et al., 2012). Students are presented with reading comprehension items to
provide data on students’ curricular achievements and various aspects of their development. The results obtained
from the process help to identify individual differences and learning difficulties among students and allow
educators to provide targeted support and intervention. These interventions may encompass areas such as
vocabulary development, inferencing skills, and understanding text structure (Chandran & Shah, 2019; Cornoldi
& Oakhill, 2013; Klingner et al., 2015; Westwood, 2016). Moreover, reading comprehension is a fundamental
skill for all disciplines, beyond academia, and is also crucial for professional contexts and the development of
daily life skills, where individuals encounter complex multimodal texts on social media and other platforms
(Barnes, 2015; Boonen et al., 2016; Kinniburgh & Shaw, 2009; Oliver, 2009; Osterholm, 2006; OECD, 2021).

The development of comprehension skills involves a combination of language and cognitive abilities,
ranging from literal understanding of explicit information to inferential and evaluative comprehension, which
requires inference and critical analysis, respectively (Basaraba et al., 2013). Although these skills are listed
hierarchically, they are interconnected. For example, lower-level language skills such as vocabulary and grammar
are important for developing higher-level comprehension skills (Silva and Cain, 2015), and oral language skills
and higher-level cognitive skills form the basis for improving listening and learning, reading comprehension, and
managing complex texts (Lervég et al., 2017; Eason et al., 2012). Research also distinguishes between literal and
inferential comprehension; states that skilled comprehenders are successful in inferential tasks (Duncan et al.,
2015) and recognizes digital stories as tools to improve comprehension at different levels (Al-Hameed and Al-
Shuair, 2019). In this regard, the elements developed for reading comprehension need to change according to the
feature they aim to measure. In the context of PIRLS, fourth-grade readers are evaluated based on their ability to
focus on and retrieve explicitly stated information, make straightforward inferences, interpret and integrate ideas
and information, and evaluate and critique content and textual elements. This framework posits four distinct levels
of comprehension assessment. Similarly, the PISA framework elaborates on the comprehension process by
delineating it into several cognitive processes: locating information, accessing and retrieving information within a
text, searching and selecting relevant text, reading fluently, understanding (which encompasses representing literal
meaning and integrating and generating inferences), and evaluating and reflecting (which includes assessing the
quality and credibility of the text, reflecting on content and form, and detecting and handling conflicts). These
categorizations exemplify the nuanced approaches to measuring reading comprehension, underscoring the
multifaceted nature of understanding textual material in educational assessments. This research aimed to generate
visual reading comprehension items required by inferential cognitive processes.

In today's information-rich society, reading comprehension items extend beyond written text and involve
visual texts, which are combinations of textual information and visuals (Li et al., 2019; Woolley & Woolley, 2011).
Visual texts, which are increasingly prevalent in our daily lives, also play a crucial role in reading comprehension
assessments such as SAT, TOEFL, PISA, and PIRLS. These assessments specifically measure students' ability to
make inferences, conclude, and critically analyze the relationship between textual and visual information, thereby
assessing higher-level skills (Cahalan et al., 2002; Cohen & Upton, 2006; Unsworth, 2014; Mullis et al., 2017;
OECD, 2019). Additionally, well-constructed visual texts with captivating visual stimuli enhance students'
motivation for exams (Glenberg & Langston, 1992; Hoyt, 1992). However, creating visual texts and writing visual
reading comprehension items can be challenging and time-consuming compared to other item types (Author,
2023).

Visual texts demand effective integration of visual elements with accompanying text, including selecting
appropriate visuals that align with the content and purpose of the item. Balancing textual and visual components
coherently and meaningfully can be more complex than writing text-only items (Daly & Unsworth, 2011; Sabatini
et al., 2014). The images used in visual texts must accurately represent the information presented in the text be
clear, appealing, and effectively convey the intended message. Additionally, factors such as layout, design, and
readability of visuals should align with the objectives of the item and support comprehension for the target
audience (Hoyt, 1992). Furthermore, the integration of visual and auditory elements has become a compelling
feature of computer-based tests, making them highly appealing and widely used in modern educational settings.
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As a result, computer-based testing is shown to be an effective method for assessing students' visual reading
comprehension skills.

Computer-based tests offer flexible testing options and rapid score calculation, benefiting educators and
students alike (Chen et al., 2019; Gierl et al., 2021). This flexibility is particularly advantageous in classroom
practice, where traditional paper-and-pencil exams can be time-consuming to score due to large class sizes and
other responsibilities (Chen et al., 2019). It provides swift feedback, allowing teachers to identify individual
learning needs promptly and facilitate targeted support (Weber et al., 2003). Moreover, the use of multimedia
elements, such as photos and videos, in electronic tests enhances assessment opportunities and supports diverse
item types (Gierl et al., 2021; Kosh et al., 2019). However, digital assessments or computer-based tests also face
challenges, particularly in the context of distance education (Arrend, 2007). Security concerns and the need to
create a substantial item pool are noteworthy issues. To prevent the disclosure of items before exams, synchronous
test administrations have been adopted, but this approach sacrifices the flexibility that computer-based tests can
offer (OSYM, 2020). Furthermore, the practice effect, where repeated test performance influences scores, can
compromise the validity and reliability of measurement (Hausknecht et al., 2007). To ensure diverse items for in-
class follow-up tests and personalized assessments, a substantial item pool with established psychometric
properties is essential (Hausknecht et al., 2007). For that, creating an item pool with scalable difficulty is crucial,
and it applies not only to the textual components but also to visuals in visual reading comprehension items.
Ensuring that visuals are adaptable to difficulty levels adds flexibility to computer-based tests, allowing students
to take the test at different times and locations, such as over three days. However, it's worth knowing that this
process is challenging and resource intensive. To address this challenge, the field of AIG has emerged, combining
computer technology with cognitive and psychometric theories (Arendasy & Sommer, 2012; Embretson & Yang,
2006; Gierl & Haladyna, 2012b).

Automatic item generation

Automatic item generation (AIG) is the process of automatically generating tests, exams, or items for
educational and assessment purposes. It leverages cognitive and psychometric theories along with computer
technology to produce high-quality items efficiently (Embretson & Yang, 2006; Gierl et al., 2019; Gierl & Lai,
2018; Gierl et al., 2012; Irvine & Kyllonen, 2013). AIG aims to continuously generate and diversify new items to
assess student’s various abilities and learning styles. It ensures items meet assessment criteria such as objectivity,
reliability, and validity (Gierl & Haladyna, 2012a). AIG enables the creation of item pools for individual-specific
tests, facilitates adaptation to updated curricula and learning objectives, and saves time and costs compared to
traditional item writing processes (Gierl et al., 2019; Kosh et al., 2019).

AIG involves two main methods: artificial intelligence and templated-based approaches. The present study
employs the templated-based AIG, which consists of three stages: developing the cognitive model, creating the
item model, and automatically generating items using computer technology. This framework was similarly applied
in the generation process of visual reading items. Given that visual texts are comprised of images analogous to
how traditional texts are composed of words, the methodology was adapted to define visual elements within these
texts with the same rigour and systematic process used for word-based texts. Specifically, the visual elements were
identified and characterized following a structured approach, ensuring that the generated items aligned with the
cognitive and item models initially developed. This adaptation underscores the flexibility and applicability of the
template-based AIG method in addressing both textual and visual information, thereby facilitating the generation
of comprehensive assessment items that accurately evaluate reading comprehension across different modalities.
In the first stage, subject matter experts define the content required to generate new items, forming the cognitive
model that encompasses the knowledge, skills, and abilities necessary to solve problems. In the second stage, item
models are created as templates for the assessment tasks, specifying the parts of the items that should be modified
to generate new items. In the final stage, the content from the first step is inserted into the template described in
the second step using computer-based algorithms. The final stage involves combining the content from the
cognitive model with specific parts of the item model according to predefined rules and restrictions established by
subject experts. This process enables quick and AIG. Following these stages, AIG can be applied in various
disciplines such as medicine, dentistry, mathematics, and literature (Adji et al., 2018; Embretson & Kingston,
2018; Falcao et al., 2022; Gierl & Lai, 2012; Lai, Gierl, Byrne, et al., 2016; Author, 2023).

AIG has demonstrated successful results in verbal fields, including reading comprehension items, by
generating a wide range of items with various types, formats, and difficulty levels (Holling et al., 2009; Setiawan
et al., 2022; Shin & Gierl, 2022). These items can effectively integrate textual information with images, graphics,
or other visual elements. AIG allows customization of reading comprehension assessments based on individual
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student characteristics and performance (Shin & Gierl, 2022). It dynamically adjusts the level of difficulty or item
type presented to each student, providing a personalized and engaging assessment experience. AIG can also
provide feedback and personalized learning support based on students' responses, promoting self-learning, and
helping students identify their strengths and weaknesses in reading comprehension items (Author, 2023).
However, using automatic item creation for visual reading comprehension items presents two main challenges
(Shin & Gierl, 2022). First, visual item responsiveness requires a simultaneous understanding of both visual
content and natural language elements within an image. Additionally, effectively modelling the interactions
between visual and textual elements in the generation of visual reading comprehension items can be challenging
(Lietal., 2019). In this research, a model has been designed to overcome these challenges, and data-based evidence
has been obtained.

The Present Study

Visual reading comprehension extends beyond traditional written text and involves the interpretation of
visual elements in combination with textual information. As a result, visual texts are increasingly prevalent in
various assessments, such as SAT, TOEFL, PISA, and PIRLS, aiming to evaluate higher-order cognitive skills.
However, the creation of effective visual reading comprehension items poses significant challenges, and the
process can be time-consuming compared to text-only items. To address the need for creating items with scalable
difficulty, this study aims to use visual reading comprehension assessment through AIG (AIG). Leveraging
cognitive and psychometric theories, AIG combines computer technology to efficiently generate high-quality and
scalable items. By developing a cognitive model and item model for verbal and visual text, it was generated a vast
array of visual reading comprehension items using Python codes. The items underwent testing through field trials,
assessing their difficulty and discrimination levels. The findings demonstrated the potential of AIG as a reliable
and innovative approach to creating diverse, engaging, and valid visual reading comprehension items. As
technological advancements continue to shape the educational landscape, it is considered that AIG emerges as a
powerful tool to elevate the quality and efficiency of visual reading comprehension assessments, ultimately
benefitting learners across diverse educational settings.

In shortly, this study aims to automatically generate visual reading comprehension items and examine their
psychometric properties. The research intends to provide item writers with an alternative method to address their
difficulties when writing visual reading comprehension items (Setiawan et al., 2022; Shin, 2021). The study
encompasses (i) the development of an AIG model, (ii) the generation of items with similar item difficulties, (iii)
the creation of a large item pool, and (iv) the examination of the psychometric properties of the items.

METHOD

Research Design
This study was designed as descriptive survey research to automatically generate visual reading
comprehension test items and to examine their psychometric properties.

Participants

The research was conducted in the 2023-2024 academic year, with 1,380 students attending the 8th grade
at a private educational institution in Tiirkiye. The age range of the students was between 13 and 14 years, and
their native language is Turkish. The field test of 5 items randomly selected from the generated items was carried
out in the screening test applied to these 8th-grade students by a private institution. Within the scope of the LGS
screening test, five booklets have been prepared for participants. A visually based reading comprehension question,
developed specifically for this research, has been incorporated into the 19th question of each booklet. The
administration of the test has been conducted in a computer-based format. Students are afforded the opportunity
to complete the test between Monday and Wednesday, thereby providing flexibility in terms of both location and
time.

Data Collection

In the current study, visual reading comprehension items in the high school entrance exam (known as LGS),
which is a high-risk test in Tiirkiye, were determined as parent items to generate items. This item’s objective of
the 8th-grade Turkish curriculum is "Establishes a relationship between visual elements and what they read the
text". The items aimed for students to "conclude by evaluating visual and written text together." To achieve this
goal, first, the five criteria to be included in an item are defined: (i) evaluating visual and verbal text together, (ii)
organizing the options to be verbal or visual text, (iii) being scientifically accurate, (iv) engaging and intriguing,
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(v) establishing a relationship with daily life. Since this study aimed to generate items of similar difficulty, the
semantic or proposal variable, which directly affects the item's difficulty, was added to the sixth criterion, (vi)
establishing content on the same topic and main idea for both verbal and visual text. After determining the criteria
for the features of the items to be produced, the generated process started. The visual reading comprehension items
in this study were constructed using AIG following a three-stage process. In the first stage, a cognitive model was
developed. As seen in Figure 1, the item body consists of verbal text, visual text, and a diagram. Also, idioms were
used in the options as a verbal text for establishing a relationship with daily life. In this process, which was
determined according to expert opinion, the cognitive model was created by listing the information sources,
features, and elements for each part of the stem and the options. These variables were placed in the item model
development by the experts in the second stage. In the third stage, the information in the cognitive model was
placed into the item model and the items were automatically generated with computer algorithms using Python
codes.

In this study, generation was performed by taking a parent item written by the researcher as a reference. As
seen in Table 1, the parent item contains verbal text and two different visual texts. Since the second visual text is
not generated, it is called a diagram.

Table 1. Parent item

Embarking on a captivating journey, the compelling "Bodily Maps of Emotions" study rallied more than 700 individuals
from Finland, Sweden, and Taiwan, aged between 18 to 45, into a fascinating exploration. This research voyage set out to
plumb the depths of emotionally charged materials and their profound ramifications on the human psyche. Participants were
treated to an array of captivating stimuli, a medley encompassing words, videos, facial expressions, and stories, prompting
them to introspect and identify the distinct regions of their bodies that experienced heightened arousal or, conversely,
exhibited indifference. Leveraging cutting-edge computer technology (detectors), the researchers adroitly recorded the
participants' bodily reactions, skilfully interwoven with their candid self-reported responses. Amidst diverse cultural
backgrounds, the study yielded an enthralling revelation, unveiling strikingly similar body sensory maps among the
participants. A part of the body sensation map is shown below and a comment on the interpretation of colours has been
added:

Happiness Anxiety  Pride Sadness Contempt

iy
() » 1 From black to warm It expresses an increased sensation in the body. For example,
- colors> 0-13 after encountering material that expresses an emotion, a
indicated by person's pulse rate increases and the reaction increases in
. certain parts of the body.
— It refers to the body's normal course of sensation. For
0 =——p  DBlack> denoted by  example, there is no change in a person's pulse rate when
— 0. they encounter any material that expresses emotion. The
B body response remains the same.
Black to cool colors It expresses a decrease in sensation in the body. For example,
-10 from > O indicated  after encountering any emotionally expressive material, the
by-15 pulse rate drops and the reaction in certain parts of the body
" A decreases.

Which of the sentences below aligns with the findings of the ""Bodily Maps of Emotions"?

A) He always said that when he felt excessively contemptuous of someone, it gave him a stomachache.
B) After receiving the accident news, my feet were eager to run away from there due to the sadness.
C) Happiness is like butterflies dancing in my stomach, bringing joy to every corner of my being. *

D) When I saw my son on the television screen, I was filled with pride from head to foot toe.

In this study, as it is seen in the patent item the item generation process encompassed both verbal and visual
texts within the stem, with each being generated accordingly. Additionally, a diagram incorporating both visual
and verbal elements (constituting a second visual text) was created. Unlike the verbal and primary visual texts,
this diagram was not generated but manually crafted. The variables from both text types were translated into a
cognitive model, which informed the development of the item model. Subsequently, algorithms for generating
items were devised. Furthermore, the research extended to the generation of answer choices, incorporating
idiomatic expressions relevant to the context presented in the stem. The use of contextually appropriate idioms
represented advanced reading comprehension skills. Following the identification of necessary features for
generating plausible distractors, the generation process was executed using Python. This approach underscores the
integration of computational methods with cognitive and linguistic theories to facilitate the automated generation
of complex assessment items, thereby advancing the generating for evaluating comprehensive reading
comprehension skills.
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Figure 1. AIG Process

Development cognitive model

In this study, a text with a combination of text and visuals was designed to measure the acquisition of
"Establishes a relationship between visual elements and what they read". In this way, the main purpose of the
generated items is to interpret and integrate ideas and information. For the automatically generated items to be of
similar difficulty, the item's topic and main idea features, which can be called semantic or purposive, were kept
constant. As it is seen in the parent item, the focal point of this research is the exploration of bodily maps of
emotions, as featured in the parent item stem. Bodily maps of emotions delineate the specific topographical
distribution of bodily sensations that correspond to various emotional states. These representations have been
empirically validated across diverse cultures, offering a universally consistent framework that underpins discrete
emotional experiences (Nummenmaa et al., 2013; Goldstein et al., 2020). Studies, including those conducted by
Hietanen et al. (2016), have elucidated those basic emotions—namely anger, fear, disgust, happiness, sadness, and
surprise—are each linked to unique patterns of bodily sensations. This specificity in the bodily changes associated
with distinct emotions suggests that these topographical representations are critical in differentiating between
emotional states, thereby serving as an essential component of emotional experience (Goldstein et al., 2020). In
essence, the study of bodily maps of emotions was selected for the item because there is a relationship between
somatic sensations and emotional processes, presenting an interesting subject for students.

Following the determination of the subject matter, the stages of developing the cognitive model have
defined the cognitive processes applicable for visual reading comprehension items: focusing on and retrieving
explicitly stated information, making straightforward inferences, interpreting and integrating ideas and
information, and evaluating and critiquing content and textural elements. The objective of this study was to
develop parallel forms by generating isomorphic items, thereby maintaining consistency in the topic and cognitive
load. The subject matter focused on the bodily maps of emotions, with cognitive processing occurring at the level
of interpreting and integrating ideas and information. Upon deciding the scenario for the cognitive model, the next
phase involved identifying features and elements. For the verbal text's introduction (feature), information related
to the purpose of the research and its participants (elements) was specified, in the development (feature) phase,
the method and form (elements) were outlined, and for the conclusion (feature), details regarding the outcomes of
the research (element) were defined. To achieve items of equivalent difficulty, elements were constrained. In the
second phase of developing the cognitive model, the same processes applied to the visual text. As observed in the
parent item, based on the research outcomes, five body shapes were identified. These shapes were categorized into
increased sensation (feature) represented by warm colors (elements), decreased sensation (feature) indicated by
cool colors (elements), and mixed sensation (feature) depicted using both warm and cool colors (elements). During
the visual constraints process, emotions (elements) were identified in alignment with the bodily maps presented in
the research, reflecting real-world knowledge encountered in everyday life. Since no visual was produced to
explain the color tones within the scope of the research, this was expressed through a diagram. Options were also
generated in the research; these options articulated the body-emotion relationship through idioms, with body parts
determined as elements for the features. Following the development of the cognitive model, the study progressed
to the phase of developing the item model. The developed cognitive model is shown in Figure 2.
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Focus on and Make Interpret and Evaluate and critique
retrieve explicitly straightforward integrate ideas and content and textual
stated information inferences information elements

Sources of
Information

Introduction I Increased sensation Scale Body
Elements Elements. Elements Elements
Purpose of the research warm colors like yellow, red increased, decreased, fixed foot, hand, arm, knee,
Participant e e — shoulder,
_— —_ - stomach, stomach,
Constraint Constraint whole body
Constraint more impact: love, 0-15: increased heart, chest,
see the body effect of the happiness, Around 0: fixed face, head
sensetives less impact: anger, fear, 0--15:decreased | | 0| [|—————————e
700 people disgust, pride Constraint
Body Decreased sensation

Elements Elements
Methods cool colors like blue
Equipment e ey

Constraint
Constraint more impact: sadness,

: words, videos, facial depression

expressions, and stories less impact: envy, contemp

detectors

Conclusion Mixed sensation

Elements. Elements
Results——————erer warm and cool colors
T Constraint - =
universe Constraint
the body sensation map 1: surprise, anxiety, shame

Figure 2. Cognitive Model

Development item model

In the second stage, the item model, which is the item format, was developed and shown in Table 1. As
seen in Table 1, the item stem starts with a text. The introduction, development, and conclusion sections in the text
were generated and rephrased using the possibilities of the language. In the research, results related to 13 emotions
were included (Nummenmaa et al., 2014). Since it was carried to a multiple-choice item, 5 of these emotions were
selected in line with the cognitive model. The selection criteria are shown in the item model. Finally, there is a
diagram in the item stem. The options include idioms or words expressing emotion, which are commonly used in
Turkish.

Table 1. Item Model

Verbal Text: Body sensation map <Introduction of the research>. Within the scope of research

Stem
<methods>. The result of the research <result>.

Visual text: Some emotions of the body sensation map created as a result of the research is shown
in the figure below: <Increased 1> <Increased2> <Decrased 1> <Decrased2> <Mixed>

Diagram: The colors on this map are interpreted as follows: <Scale>.

Element | Introduction of the research: Purpose of the research (see the body effect of the emotions),
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participants (700 people)

Methods: words, videos, facial expressions, and stories detectors
Result: the sensation universe map

Emotions:

Increased]: love, happiness

Increased?: anger, fear, disgust, pride

Decrased]: sadness, depression

Decrased?2: envy, contempt

Mixed: surprise, anxiety, shame

Part of the body: foot, hand, arm, knee, shoulder, stomach, whole body, heart, chest, face, head.

Question | In which of the following sentences does the situation expressed correspond to the results of the
prompt | "body sensation map"?

Options ‘ Idioms including <part of the body> about an <emotions>.

Data Analysis

Item difficulty, discrimination, and point biserial of the pre-applied items were estimated based on the
Classical Test Theory (CTT). Since it was requested to prepare items of similar difficulty within the scope of this
research, first, the item difficulty index was estimated. Item difficulty refers to the difficulty level of an item in a
test or measurement tool. It usually reflects the mental or cognitive skill level required to answer the item correctly
(Adedoyin et al., 2008). The item discrimination index is a statistical measure of how effectively a test item
discriminates between high and low-performing test takers (Aiken, 1979). A high item discrimination index
indicates that the item discriminates more clearly between performance levels, while a low index value makes the
item poor at discriminating. This index is used to assess the reliability and effectiveness of the test and is usually
calculated by statistical methods such as biserial correlations. Items with high item-total correlations have higher
discrimination, while low correlations indicate low discrimination (Brenner, 1964). In this study, based on the
data, both the item difficulties and the item discriminations were calculated to determine the level of achievement
of the objective. In this study, Python was employed for item development and analysis, particularly in the item
generation process, due to its robust computational capabilities and extensive library support. Python's wide array
of libraries, such as NumPy for numerical computations, pandas for data manipulation, and SciPy for scientific
computing, enables efficient handling and analysis of complex datasets. This facilitates the estimation of item
characteristics like difficulty and discrimination indices with precision, adhering to the principles of Classical Test
Theory (CTT). Moreover, Python's versatility and ease of integration with statistical packages allow for the
implementation of algorithms that can automate the generation of test items while ensuring they meet specified
criteria for difficulty and discrimination. This automation not only streamlines the item generation process but also
enhances the reliability and validity of the items by applying consistent criteria across all items. The use of Python
thus significantly contributes to the methodological rigor of the research, enabling the creation of well-calibrated
assessment tools that accurately measure the constructs of interest.

Research Ethics

The ethics committee approval for research was obtained after the decision given by the Gazi University
Ethics Committee on 23.05.2023 with the document number E-77082166-604.01.02-665657.

FINDINGS

In this research, the item generation process involved the creation of both verbal and visual texts, along
with a manually crafted diagram that merged these elements, serving as a secondary visual text. This integrative
approach led to the development of a cognitive model that guided the formulation of the item model and the
subsequent algorithmic generation of items. The study further expanded to include the generation of answer
choices, with a specific emphasis on the use of contextually relevant idioms to assess advanced reading
comprehension abilities. The key features were identified for the creation of effective distractors. In this regard,
firstly the generate process is mentioned, and then the evaluation results based on the field test results are included.
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Generation Process

The initial step in the process was the selection of the subject matter, which in this case, was the bodily
maps of emotions. This thematic focus provided a foundation for the cognitive processes to be explored and
represented in the item generation. Following the selection of the subject matter, the study outlined the cognitive
processes relevant to visual reading comprehension. Interpreting and integrating ideas and information:
Synthesizing various pieces of information to form a coherent understanding. The aim was to develop parallel
forms of items, known as isomorphic items, to ensure consistency in both topic and cognitive load across the
generated items. Upon establishing the cognitive model, the next phase entailed deciding on the scenario to be
covered by the items and identifying specific source of information, features and elements. The generation process
is elaborated in three stages: verbal text, visual text, and options generation.

Verbal text generation

As is seen in the cognitive model, the verbal text consists of an introduction, development, and conclusion.
The introduction includes information about the purpose of the study and the participants. The development section
contains information about the methodology and the process of the study. The conclusion section contains the
results of the study. To ensure that the generated items had similar item difficulty, the elements within each part
(introduction, development, conclusion) were constrained. These determined elements were placed in the item
model. By leveraging the capabilities of language, texts with coherent and fluent introduction, development, and
conclusion sections can be generated, each containing information pertinent to the research topic's objective,
participants, methodology, and outcomes. As texts are generated in alignment with the cognitive model and item
model, the information and flow within the texts exhibit similarities. Here, the same information is presented in
different contexts by utilizing the possibilities of language, thereby facilitating the achievement of similar item
difficulty. Consequently, the developed items can be used in individually tailored booklets or administered to
different students in simultaneously conducted exams. The generated verbal text is displayed in the table, and an
examination of the table reveals that both generated texts share similar content. The first production contains 138
words, while the second has 144 words.

The sample verbal text generated is shown in Table 2.

Table 2. Sample Generated Verbal Texts of the Stem

Sample 1

Sample 2

A comprehensive investigation titled "Bodily Maps of
Emotions" encompassed a wide participant pool exceeding
700 individuals aged 18-45, hailing from Finland, Sweden,
and Taiwan. The primary objective of this study was to
delve into the impact of emotionally charged stimuli on
these individuals. Diverse contents, such as words, videos,
and stories, were presented to the participants, who were
then tasked with identifying the specific regions of their
bodies that experienced activation and those that remained
unresponsive to the stimuli. To augment these findings,
advanced computer technology (detectors) was utilized to
monitor the participants' bodily reactions, which were
subsequently correlated with their self-reported responses.
The study yielded intriguing results, revealing striking
similarities in the body sensory maps across participants,
despite variations in their cultural backgrounds. A segment
of the body sensation map is visually presented in the
figure below:

In the research entitled "Bodily Maps of Emotions," a vast
and diverse cohort of more than 700 individuals between
the ages of 18 and 45, originating from Finland, Sweden,
and Taiwan, actively participated. This pioneering study
sought to uncover the profound impact of emotionally
charged materials on the human body. Participants were
exposed to a rich array of stimuli, including words, videos,
facial expressions, and stories, and were then requested to
pinpoint the specific areas of their bodies that exhibited
heightened responsiveness, as well as those that remained
indifferent. The participants' bodily reactions were
meticulously recorded using computer technology
(detectors), and these measurements were juxtaposed with
the participants' accounts. Intriguingly, despite the diversity
in cultural backgrounds, the study remarkably unveiled
remarkable similarities in the body sensory maps among
the participants. A visual segment of the body sensation
map is depicted in the figure below:

Visual text generation

The results of the study are presented with a heat map including body coloring for 13 different emotions.
For the visual text, these emotions are grouped in three ways in the context of the heatmap: (i) Emotions that
increased sensation: Here, emotions such as love, and happiness have colours that indicate an increase in body
temperature. This temperature increase is observed throughout the body in emotions such as love, while in
emotions such as anger, it occurs in a certain part of the body. The body parts activated by the emotion are also
categorized. (ii) Emotions that decreased sensation: Emotions such as sadness and depression have been found to
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decrease the sensation in the body in general. Similarly, in emotions such as sadness, there is a decrease in
sensation in the whole body in general, while in emotions such as envy, it is limited in certain areas. Emotions
with reduced sensation by body region were also grouped. (iii) Mixed sensation: In emotions such as surprise,
anxiety, etc., sensation increases in certain parts of the body and decreases in others. Similarly, these emotions are
grouped within themselves to ensure that the images are of similar difficulty. The 13 emotions found at the end of
the research were placed in the item model with Python codes in line with the features in the cognitive model
(increasing, decreasing and mixed). The sample visual text generated is shown in Table 3.

Table 3. Sample Generated Visual Texts of the Stem

Happiness gyrprise Disgust Sadness — Envy Love  shame  pride Depression contempt

el et

Option Generation

After the text was created, possible correct answers to be associated with the cognitive model were defined.
At this point, idioms or commonly used words expressing emotion were chosen so that students could relate what
they read to daily life. In this selection process, body parts where body sensation increases were also selected as a
source of information. After that, commonly used emotion-body part idioms in Turkish were listed and
categorized. In the research, 13 correct answers were prepared for each emotion. The sample options are shown in
Table 4.
Table 4. Sample Generated Options

Correct options  I'm head over heels in love with you; every time I see you, I get butterflies in my stomach.
When I received the good news, I was over the moon with joy and happiness from head to toe.
I was so saddened that it felt like my feet had become as heavy as lead, and I could barely walk through
the mud.

Distracters I was so surprised by my brother's arrival that my hands started shaking like a leaf.
Fear made my knees turn to jelly, and I couldn't figure out how to move to approach you.

As winter approaches, she mentioned feeling blue and experiencing depression, and her heart races.

Generated items

After the generation of verbal, visual texts, and options, they were compiled in Python to give the items
their final form. Although the produced items bear content similarity to the parent item, both the correct answers
and visual information differ. This aims to significantly alleviate security concerns for students taking the exam
simultaneously. It's important to remember that the goal here is to produce similar items. When the research topic
is changed, the standardization facilitated by the cognitive and item models enables the creation of unique texts.
For example, if the research topic were "Countries' Perspectives on the Use of Artificial Intelligence," it would be
feasible to similarly produce new and unique texts detailing the research's objectives, participants, methodology,
and outcomes. The sample item is shown in Table 5.
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Table 5. Sample of the Generated Items

The study titled "Bodily Maps of Emotions" involved more than 700 participants aged 18-45 from Finland,
Sweden, and Taiwan. The research aimed to explore emotionally charged materials' impact on individuals.
Participants were presented with various contents, including words, videos, facial expressions, and stories, and
asked to indicate the activated and unresponsive parts of their bodies in response to these stimuli. Additionally,
the participants' bodily reactions were measured using computer technology (detectors) and combined with their
self-reported answers. The study found that despite cultural differences, the participants exhibited similar body
sensory maps. A segment of the body sensation map is presented in the figure below:

Love  surprise Anger Depression conompt - y

i

Which of the sentences below aligns with the findings of the ""Bodily Maps of Emotions"?

From black to warm It expresses an increased sensation in the body. For example,

. colors> 0-135 after encountering material that expresses an emotion, a
indicated by person's pulse rate increases and the reaction increases in
' certain parts of the body.

— It refers to the body's normal course of sensation. For
0 =——p  DBlack-> denoted by  example, there is no change in a person's pulse rate when
0. they encounter any material that expresses emotion. The
5 body response remains the same.
Black to cool colors It expresses a decrease in sensation in the body. For example,
-0 from > O indicated  after encountering any emotionally expressive material, the
by-15 pulse rate drops and the reaction in certain parts of the body
- A decreases.

A) I was so surprised to see my brother arrive that my hands started shaking like a leaf.
B) She would say her stomach twisted in knots whenever she felt green with envy.

C) I'm so in love with you that every time I see you, I get butterflies in my stomach.

D) She mentioned feeling blue and experiencing depression, and her heart races. *

Results of the field test item

In this study, the aim was to generate items of similar item difficulty for use in the same exam. Accordingly,
out of 325 generated items, 5 items were selected for a field trial. These items were placed as the 19" item in a 5
different booklet of a screening test. The test, administered on a computer-based platform, allowed students to take
it within a given 2-day period. Following the administration, the psychometric properties of the items were
calculated. The item difficulty, item discrimination, and point biserial of the field test items which were generated
are shown in Table 6. As can be seen in the Table 6, different emotions constitute the correct options for the five
visual reading comprehension items that were generated and pre-applied in the study. In addition, the emotion-
body feeling zone also differs. It is seen that the item difficulty indices of the pre-applied items vary between 0.58
and 0.66. In other words, the difficulty of the items that were automatically generated from the same cognitive and
item model and had different answer keys were quite close to each other. The discrimination indices of the items
were between 0.48 and 0.69. Item-total correlations also vary between 0.40 and 0.57.

Table 6. Item Statistics of the Generated Items

Correct answer (in the Item difficulty Item discrimination Biserial

Items idiom) correlation
Emotion Part of the body

1 Love Abdomen 0.61 0.69 0.57
2 Pride Breast 0.58 0.68 0.54
3 Surprise Knee 0.59 0.57 0.51
4 Anxiety Heart 0.66 0.48 0.40
5 Anger Face 0.60 0.57 0.56

DISCUSSION AND CONCLUSION

This research aimed to automatically generate visual reading comprehension items used in the high school
transition system in Tiirkiye and to evaluate the results. In the production with the template-based AIG, a cognitive
model and item model were first developed for verbal and visual text, and then the items were automatically
generated with the Python codes.
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Five items selected among the generated items were field tests. As a result of the field test, it was determined
that the difficulty indices of the items ranged between 0.58 and 0.66. In other words, a total of 1168 students
answered 58-66% of the visual reading comprehension items correctly. This result shows that the item was slightly
easier than the average for the students. The findings of this study align with previous research. It was determined
that the average difficulty of the language test for high-school entrance including visual reading comprehension
items generated in this study varied between 0.46 and 0.62 in the last five years (Author, 2023). Similarly, Freedle
and Kostin (1991) found that the item difficulties of the main idea questions on the SAT ranged from 46% to 59%.
In reading comprehension questions, there is research showing that items containing visual text are more difficult
than those containing only verbal text (Santi et al., 2015), as well as studies indicating that visual content increases
the proficiency level of the item but does not affect its difficulty (Caldwell & Pate, 2013). For instance, Khasawneh
and Al-Rub (2020) stated that the difficulties of the visual reading comprehension items they developed to increase
the reading skills of students with learning difficulties were still moderate or easy. In summary, the field test results
demonstrate that the selected visual reading comprehension items were slightly easier than average for the
students. This aligns with previous research highlighting the variation in item difficulty and the impact of visual
content on reading comprehension tasks. In addition, the difficulty indices of the items were similar to each other
in this study, which shows the usability of AIG for parallel test construction. Parallel questions are made so that
each examinee gets a different question but has the same level of difficulty (Adji et al., 2018). The created parallel
tests are useful for accurately assessing students' reading comprehension skills, especially in digital tests. Adji et
al. (2018) found that with the AIG system, he was able to generate parallel math questions for 55% of the problems
with the help of a flexible math editor. Similarly, Fu et al. (2022) generated isomorphic questions from the same
cognitive model using AIG. It is also known that items of different difficulty can be created using AIG depending
on the purpose. Gierl et al. (2016) generated items with item difficulties ranging from 19-95% from the same item
model from a model they developed in the field of medical education. Similarly, Lai, Gierl, Touchie, et al. (2016)
estimated the difficulty index of the 13 generated items between 0.13 and 0.91. These results show that AIG can
generate items of different difficulty or similar difficulty depending on the purpose.

The discrimination indices of the visual reading comprehension items ranging from 0.48 to 0.69 showed a
high level of discrimination. This shows that the items effectively discriminated against students with different
levels of reading comprehension skills (Brennan, 1972). Furthermore, item-total correlations ranging from 0.40 to
0.57 provided additional evidence for the validity of these visual reading comprehension items. The research shows
that in general, AIG-generated items are perceived to be of comparable or higher quality than manually written
items (Falcdo et al., 2023; Gierl et al., 2016; Gorin & Embretson, 2012; Harrison et al., 2017).

In conclusion, the automatic generation and evaluation of visual reading comprehension items revealed
promising results in terms of difficulty and discrimination indices. The findings of this study highlight the potential
of an automated generation approach using template-based AIG in the development of visual reading
comprehension items. The high discrimination indices also demonstrate the effectiveness of the generated items
in discriminating between students with different levels of reading comprehension skills. In addition, it is important
to note that the success of the AIG approach is highly dependent on the quality and accuracy of the cognitive and
item models used in the AIG process. Therefore, it is recommended that these models are continuously refined
and improved to ensure the generation of high-quality items using verbal and visual text that are aligned with the
desired assessment objectives.

Implications

This research demonstrates the application of AIG in efficiently generating a large pool of visual reading
comprehension items. The study provides evidence of the effectiveness of AIG-generated visual reading
comprehension items by examining their psychometric properties, including item difficulty and discrimination.
The generated items show comparable difficulty levels, making them suitable for constructing personalized
assessments for students with different reading comprehension skills. The use of visuals in reading comprehension
assessments has the potential to enhance students' motivation and engagement during exams. This also shows that
the items generated in using AIG can be asked to the students at different times in computer-based tests, thus
avoiding the security problem.

Limitations

This study, while shedding light on the promising outcomes of employing AIG for the efficient creation of
visual reading comprehension items, acknowledges certain limitations. The effectiveness of AIG is contingent on
the precision and quality of the cognitive and item models, introducing a potential vulnerability should any
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shortcomings exist in these models. Furthermore, the study's focus on Tiirkiye's high school transition system
prompts a consideration of the generalizability of these findings to diverse educational systems and cultural
contexts. Addressing these limitations calls for the need for further research to refine and enhance the applicability
of the AIG approach in diverse educational settings.
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Abstract

Nowadays, university students tend to spend more time in the virtual world and virtual friendships, which has caused them
to create changes in their socialisation and interaction habits despite the virtual crowds, thus causing them to become lonely. It is
thought that this situation observed in university students may also be effective in increasing the tendency towards attachment and
technology use. Based on this idea, this study aims to examine the predictive effect of attachment styles and loneliness levels of
male university students on internet addiction. The study was conducted with male students attending universities in Konya
province, and 354 male students (61.6% associate degree, 38.4% undergraduate) attending universities in Konya who wanted to
participate in the study were included. Research data were collected with general information form, Young internet addiction scale,
three-dimensional attachment scale, UCLA loneliness scale. The data obtained in the study were analysed using SPSS (Statistical
Package for Social Sciences) software. According to the results of the study, a positive and low level relationship (p<0.01) was
found between the loneliness levels of the university students participating in the study and internet addiction (r=,275) and avoidant
attachment (r=,329), a positive and moderately significant relationship (p<0.01) was found between anxious-ambivalent attachment
(r=,446), while a negative and moderately significant relationship (p<0.01) was found between loneliness and secure attachment
(r=-,338). While a positive and low level significant relationship (p<0,01) was found between internet addiction and avoidant
attachment (r=,277) and anxious-ambivalent attachment (r=,301), a negative and low level significant relationship (p<0,01) was
found between internet addiction and avoidant attachment (r=,277) and anxious-ambivalent attachment (r=,301), a negative and
low level significant relationship (p<0,01) was found between internet addiction and secure attachment (r=,241). The results of the
study revealed that attachment styles and loneliness levels of university students have a predictive effect on internet addiction.

Keywords: Internet addiction, attachment styles, loneliness, pandemic process

Baglanma Stilleri ve Yalmizhk Diizeylerinin Universite Ogrencilerinin internet
Bagimlihg: Uzerindeki Yordayici Etkisinin Incelenmesi

Oz

Universite dgrencileri giiniimiizde daha ¢ok sanal alemde vakit gegirmeye ve sanal arkadashiklara yonelmekte, bu durum
onlarin sanal kalabaliklara ragmen sosyallesme ve etkilesim aligkanliklarinda degisiklikler yaratmasina, dolayisiyla
yalnizlagmalarma neden olmustur. Universite grencilerinde gézlenen bu durumun baglanma ve teknoloji kullanimina ydnelimi
artirmada da etkili olabilecegi diisiiniilmektedir. Bu diislinceden hareketle arastirmada tiniversitede okuyan erkek 6grencilerin
baglanma stilleri ile yalnizlik diizeylerinin internet bagimlilig1 lizerindeki yordayici etkisinin incelenmesi amaglanmaktadir.
Caligsma Konya ilindeki tiniversitelere devam eden erkek 6grencilerle gerceklestirilmis, ¢aligmaya katilmak isteyen Konya’daki
tiniversitelere devam eden 354 erkek 6grenci (%61,6’s1 6n lisans, %38,4’1 lisans) dahil edilmistir. Arastirma verileri genel bilgi
formu, Young internet bagimlilig1 6lgegi, ii¢ boyutlu baglanma 6lgegi, UCLA yalnizlik 6lgegi ile toplanmustir. Arastirmada elde
edilen veriler SPSS (Statistical Package for Social Sciences) programi kullanilarak analiz edilmistir. Arastirma sonuglarina gore,
arastirmaya katilan iiniversite 6grencilerinin yalmizlik diizeyleri ile internet bagimlilig1 (r=,275) ve kagman baglanma arasinda
(r=,329) pozitif ve diisiik diizeyde iliski (p<0,01), kaygili-kararsiz baglanma arasinda (r=,446) pozitif ve orta diizeyde anlaml iliski
(p<0,01) bulunurken, yalmzlik ile giivenli baglanma arasinda (r=-,338) ise negatif ve orta diizeyde anlaml iliski (p<0,01)
saptanmustir. Aragtirmaya katilan 6grencilerin internet bagimhilig: ile kaginan baglanma (r=,277) ve kaygili-kararsiz baglanma
arsinda (r=,301) pozitif ve diisiik diizeyde anlaml iliski bulunurken (p<0,01), internet bagimlilig1 ile giivenli baglanma arasinda
(r=,241) ise negatif ve diisiik diizeyde anlaml1 iliski (p<0,01) bulmustur. Arastirma sonuglar1 tiniversite 6grencilerinin baglanma
stilleri ve yalnizlik diizeylerinin internet bagimlilig: {izerindeki yordayici etkisi oldugunu ortaya koymustur.

Anahtar kelimeler: Internet bagimlilig1, teknoloji, genglik, ergenlik, baglanma stilleri, yalnizlik.
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INTRODUCTION

The Internet is used to obtain information continue education and training activities and have fun and
enjoyable time. While information and communication technologies are one of the effective ways of accessing
information, they are also seen as a means of entertainment and leisure for young people and adolescents. There
are results (Giinel, Turhal & Imal, 2011) showing that young people and adolescents use the internet mostly to
follow social media and play online games. According to TUIK data, it was determined that the internet usage rate
among individuals in the 16-74 age group was 79.0% in 2020 and increased to 82.6% in 2021 (TUIK, 2021).
Studies emphasize that there is a high rate of both internet and gaming disorders in adolescents and young adults
(Gentile, 2009; Kaess et al., 2014; McGonigal, 2011; Noyan et al., 2015; Tarhan and Nurmedov, 2013; UNICEF,
2017; Yal¢m- Irmak & Erdogan, 2016; Kadan & Aral, 2021). While the use of technological devices provides
some convenience, excessive use can lead to technology addiction. It is claimed that widely used technological
devices or the internet alone are not effective in addiction and that applications on technological devices or the
internet are more effective in addiction (Aral & Keskin, 2018; Young, 1999). Kwon et al. (2013) defined
technology addiction as excessive use of the internet and technological devices, inability to satisfy the desire to
use these tools, neglect of activities due to excessive use, damage to social relationships due to excessive use,
using it as a means of escape from negative emotions and life stress, reducing use and They defined it as having
problems stopping use, being tense and angry when use is not possible, and lying about the duration and amount
of use.

Along with the fun side of technology, emotional needs, attachment patterns, socialization needs,
loneliness, peer influences, desire to learn and spend free time, and risk-taking behaviors may be effective in the
formation of addiction (Giinay, 2011; Irmak and Erdogan, 2015; Odac1 and Cikrikg¢1, 2017; Shaw and Black, 2008).
Regardless of the reason, loss of control as a result of addiction (Arslan- Durna, 2015; Gonzalez- Bueso et al.,
2018); antisocial behaviors (Adanir et al., 2016; Ergiil, 2015; Stockdale and Coyre, 2018; Stavropoulos et al.,
2015); physical health problems (Han et al., 2010; Kuzu et al., 2008); obesity (Akcay and Ozcebe, 2012);
musculoskeletal problems (Mustafaoglu et al., 2017); Problems such as poor social relationships (Hyun et al.,
2015) and depressive symptoms (Han and Renshaw, 2012; Musluoglu, 2016) arise. Attachment patterns, which
are among the factors that are effective in the formation of addiction, start from infancy and affect the whole life.
According to attachment theory, while the primary caregiver or parent meets children’s physical needs, a social
and psychological bond is established between the child and the parent or primary caregiver (Bolwlby, 2003). If
this bond is secure, it may cause individuals to experience fewer psychological problems, and if it is insecure, it
may cause individuals to experience more psychological problems (Vertue 2003; Hamarta 2004; Bar-Haim, Dan
Eshel & Sagi-Shwartz, 2007). Individuals' attachment patterns and the efforts of adolescents and young people to
live an independent life from their families in social environments increase their tendency towards internet
addiction and their level of loneliness (Damarli, 2006). Loneliness, defined as emotional emptiness reactions
accompanying the individual's lack of close and social relationships (Asher & Paquette, 2003; cited in Yildiz &
Duy, 2014), is caused by the lack of a social communication network or not being a member of a group where
common interests and activities are shared and is intense during adolescence. It is experienced in some way (Duy,
2003). It is emphasized that adolescents and young people who are disconnected from social life and have problems
with skills such as self-expression, developing a positive personality, and reaching psychological satisfaction live
in the virtual world, which is far from reality (Zorbaz, 2013; Oztabak, 2018), but it seems that there are no studies
that demonstrate its predictive power. It is considered important to take precautions by examining the internet
addiction levels, attachment styles and loneliness prediction power of individuals who use the internet or
technological tools excessively. From this point of view, the aim of the study was to examine the predictive power
of university students' internet addiction levels, attachment styles and loneliness.

METHOD

In this section, the research model, study group, data collection tools, ethical dimension, data collection
method and evaluation and analysis of the data are included.

Model of the Research

The research is a study of the relational screening model. Among the general scanning model types, the
relational scanning model; It is a research model that aims to determine the existence and/or degree of co-variation
between two or more variables (Fraenkel & Wallen, 2009; Karasar, 2005).
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Working Group of the Research

The study group consists of male university students who studied at public and private universities between
May 2021 and October 2021 and agreed to participate in the research voluntarily. A total of 354 male university
students who voluntarily participated in the study and filled out the scales were included. Of the 354 male
university students participating in the research, 61.6% are associate degree students and 38.4% are undergraduate
students. The study group consists of male university students who studied at public and private universities
between May 2021 and October 2021 and agreed to participate in the research voluntarily. A total of 354 male
university students voluntarily participated in the study and filled out the scales were included. Of the 354 male
university students participating in the research, 61.6% are associate degree students and 38.4% are undergraduate

students.
Gender Number of Participants Total Number of Percentage %
Participants
Male 354 354 100

Data Collection Tools

The study used the Internet Addiction Scale, Three-Dimensional Attachment Scale, and UCLA Loneliness
Scale as data collection tools.

Internet Addiction Scale

Dr. It is a 20-question self-assessment scale created by Kimberley Young (1996), adapted from the
"Pathological Gambling" criteria of DSM-4. The Internet Addiction Scale (IAD), adapted to Turkish by Balta et
al. (2008), is a Likert-type scale and each item is scored between 0-5 points. Those who score 80 or more in total
on the scale are defined as internet addicts (IB), those who score between 50-79 are defined as people who
frequently have problems with the internet in their daily lives and have difficulty controlling themselves, and they
are called risky internet users (RIK), and those who score 49 and below are defined as people who frequently have
problems with the internet in their daily lives and have difficulty controlling themselves. Those who score are
defined as average internet users (AUI). In the adaptation study to Turkish, the internal consistency coefficient of
the data obtained with the scale, calculated by Cronbach's alpha test, was found to be 0.895, and the calculated
values showed that the scale is a valid and reliable scale (Balta & al., 2008).

Three-Dimensional Attachment Scale

The scale was developed by Erzen (2015) and consists of three subscales and 18 items measuring secure,
avoidant and anxious-ambivalent attachment styles. Experts' opinions were used in the content and language
validity studies of the scale, and using the Cohen Kappa agreement index, agreement index scores of .87 for
language and meaning validity and .72 for content validity were obtained. Confirmatory and exploratory factor
analyses were used for construct validity, and three dimensions emerged: secure, avoidant, and anxious-indecisive.
Confirmatory factor analysis results showed that the model was compatible (GFI=.93, AGFI=.90, RMSEA=.05,
x2/sd=2.48, CFI=.90). According to the sub-dimensions of the scale, the internal consistency coefficient was found
to be .69 for secure attachment style, .80 for avoidant attachment style and .71 for anxious ambivalent attachment
style.

UCLA Loneliness Scale

Validity and reliability studies of the scale in our country were conducted by Demir (1989). In this study,
the Cronbach alpha internal consistency coefficient regarding scale's internal consistency was calculated as .96.
The test-retest reliability coefficient of the scale, administered at five-week intervals, was found to be .94.

Ethical Dimension

Permission to use the Internet Addiction Scale adapted to Turkish by Balta et al. (2008), the Three-
Dimensional Attachment Scale developed by Erzen (2015) and the UCLA Loneliness Scale adapted by Demir
(1989) were received via e-mail from the researchers who own the scale. Additionally, ethical approval was
received from KTO Karatay University Publication Ethics Committee. Finally, informed consent was obtained
from the university students participating in the study.
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Data Collection Method

Data was collected via Google Forms. In this regard, the items of the Internet Addiction Scale, Three-
Dimensional Attachment Scale and UCLA Loneliness Scale were transferred to the electronic environment via
Google Form, one of the online data collection tools. The data of the research was collected between May 2021
and October 2021. Participation in the research was provided voluntarily. Participation in the research took
approximately 15-20 minutes.

Evaluation and Analysis of Data

The SPSS package program was used to analyze the data. Mean and standard deviation were used when
analyzing the data. The assumption of normality regarding the study’s variables was examined using skewness
and kurtosis values. The fact that kurtosis and skewness values are between +2 and -2 indicates that the data is
normally distributed (Tabachnick and Fidell, 2013). As a result of the analysis, it was seen that the data was
normally distributed. In the first stage of the analyses whether the scale scores were reliable or not was examined.
Cronbach's Alpha internal consistency coefficients for the scale scores were found in the UCLA loneliness scale
(0=.889), the Young Internet addiction scale (a=.885), the attachment styles scale's secure attachment (a=.628),
avoidant attachment (¢=.882) and It was found to be sufficiently reliable for the anxious-ambivalent attachment
(0=.785) subscales. Pearson Correlation analysis was used to examine the relationships between scale scores, and
Regression analysis was used to examine whether the scales predicted each other. P<0.005 was accepted as a
statistical significance value.

FINDINGS
The results obtained from the study examining the predictive power of university students' internet

addiction levels, attachment styles and loneliness are given below.

The students participating in the research had low levels of internet addiction (Mean: 28.22) and loneliness
(Mean: 38.50), secure attachment (Mean: 19.43), avoidant attachment (Mean: 15.08), and anxiety. It was
determined that the levels of ambivalent attachment (Mean: 16.91) were at a medium level.

Table 1. Pearson Correlation Analysis Results for the Relationships Between the Scale Scores of the
Students Participating in the Research

UCLA loneliness| Internet addiction attii;LrlIrlZnt aﬁ:flﬁj:;t
Internet addiction 275" -
Secure attachment -,338™ -241™ -
Avoidant attachment ,329™ 277 -213" -
Anxious, indecisive attachment 446" 3017 -,095 4547
**p<0,01

When the table is examined, it can be seen that the loneliness levels of the students participating in the
study are positively and lowly related to internet addiction (r=.275), avoidant attachment (r=.329), positively and
moderately between anxious ambivalent attachment (1=.446), and secure attachment (r=.446). =-.338), there is a
negative and moderately significant relationship (p<0.01). There was a positive and low significant relationship
between the internet addiction of the students participating in the research and avoidant attachment (r=.277) and
anxious ambivalent attachment (r=.301), and a negative and low significant relationship between secure
attachment (r=.241) (p<0, 01) is seen to be present.

Table 2. Simple Linear Regression Analysis Results for Internet Addiction Predicting Loneliness

Variable B SE B t P

Stable 29,088 1,835 15,849 ,000%*

Internet addiction ,334 ,062 275 5,367 ,000%*
r=,275; r’= ,073; F(1, 352)=28,803; p=,000%**

#4p<0,01

When the table is examined, it is seen that internet addiction predicts loneliness at a level of 7.3% and at a
statistically significant level (r2=.073; p<0.01).
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Table 3. Simple Linear Regression Analysis Results for Internet Addiction Predicting Avoidant Attachment

Variable B SE B t p

Stable 10,452 ,896 11,670 ,000%*

Internet addiction ,164 ,030 277 5,403 ,000%*
=,277; %= ,074; F(1, 352)=29,198; p=,000%**

#4p<0,01

When the table is examined, it is seen that internet addiction predicts avoidant attachment at a level of 7.4%
and at a statistically significant level (r2=.074; p<0.01).

Table 4. Simple Linear Regression Analysis Results for Internet Addiction Predicting Anxious Ambivalent
Attachment

Variable B SE B T P

Stable 11,991 ,869 13,804 ,000**

Internet addiction ,174 ,029 ,301 5,929 ,000%*
r=,301; r>= ,088; F(1, 352)=35,151; p=,000**

#4p<0,01

When the table is examined, it is seen that internet addiction predicts anxious ambivalent attachment at a
level of 8.8% and at a statistically significant level (12=.088; p<0.01).

DISCUSSION

In the study, which aims to examine the predictive effect of attachment styles and loneliness levels on
internet addiction of university students, it is seen that attachment styles and loneliness levels have a predictive
effect on internet addiction. In the literature reviews conducted before the research design (Morahan-Martin and
Schumacher, 2000; Balta and Horzum, 2008; Kelleci et al., 2009; Giindeg, 2009; Odaci and Kalkan, 2010; Esen
and Siyez, 2011; Liberatore et al., 2011; Genger 2011; Uneri and Tanidir, 2011; Durkee et al., 2012; RTUK 2012;
Cuhadar 2012; Sirakaya and Seferoglu, 2013; Eroglu, Pamuk and Pamuk, 2013; Akdag et al., 2014; Aksoy 2015;
Sahin 2016; Kabakli-Cimen, 2018) in the gender variable regarding internet addiction, it was observed that male
students had a higher level of internet addiction than female students. Based on the results of this research, this
study aimed to carry out a more in-depth research design for male students studying at the university. Considering
the results of the research conducted in line with this goal, it is seen that internet addiction predicts secure
attachment, avoidant attachment and loneliness at a statistically significant level. Additionally, it was determined
that internet addiction predicted anxious-ambivalent attachment at a statistically significant level. One of the
concepts related to internet addiction is attachment, and it is stated that, as in many behavioral addictions and
substance addictions, the level of internet addiction is closely related to the individual's attachment styles (Chang
et al., 2015; Ronnie & Heather, 2016). It is stated that individuals with a secure attachment style are willing to
establish and maintain relationships because they perceive themselves as lovable and others as reliable and
consistent (Bartholomew & Shaver, 1998; Siimer & Giingor, 1999). In other words, these people's socialization
levels and social skills may have improved. Individuals with a secure attachment style can establish quantitatively
and qualitatively satisfying relationships because their social skills are developed and they perceive themselves as
lovable and others as reliable (Birgiin & Celik 2021). In this study, the result that internet addiction predicts secure
attachment, avoidant attachment and loneliness at a statistically significant level is integrated with this idea.

In the results of the research regarding insecure attachment styles, it was determined that there was a
relationship between internet addiction and insecure attachment styles. In studies supporting this result and
conducted with large samples in the Far East (Li & Wu, 2017; Min & Lin, 2011), it was found that there is a
relationship between insecure attachment and internet addiction. In these studies, it has been observed that the
internet emerges as an attachment figure or as an environment where new attachment figures are sought. In
addition, according to some studies, it is stated that internet addiction is only associated with anxious attachment
situations, and according to others, it is only associated with avoidant attachment style (Jia & Jia, 2016). On the
contrary, studies also show that both styles are related (Schimmenti et al., 2014). In their study, Jia & Jia (2016)
found that anxious attachment to parents significantly predicted internet addiction but did not find a significant
relationship between avoidant attachment style and internet addiction (Jia & Jia, 2016).

According to research, individuals who are described as internet addicts; Workplace and school
performances are negatively affected by this situation, sleep disturbance, a life without the internet seems boring
and meaningless, intense loss of willpower, extreme irritability, anxiety and loneliness when deprived of the
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internet are observed (Nalwa & Anand, 2003). It is also stated that problematic internet use leads to an increase in
pathological thoughts such as obsession, anxiety, depression, hostile, phobic and paranoid thoughts. A study shows
that young people and adolescents who exhibit problematic internet use behavior become increasingly lonely and
have difficulty establishing face-to-face relationships (Odabasioglu et al., 2007). In addition to this, one of the
important reasons for the increase in internet usage rates among young people and adolescents is social networks
such as Facebook, Twitter and Instagram, which tend to constantly develop and increase their member profiles
(Gtilbahar, Kalelioglu & Madran, 2010). In a study, young people under the age of 25 stated that they could
abandon their sleep and neglect their social and family relationships to follow social networks, and those of school-
age could neglect their academic homework and responsibilities (Ofcom, 2008). Therefore, considering that the
people who use these networks the most are young people (Retrevo, 2010), the concept of internet addiction has
been the subject of many studies with the increase in the rate of internet use at national and international levels. In
the studies conducted, internet addiction; personality traits (Batigiin & Kilig, 2011; Eksi, 2012; Shepherd &
Edelmann, 2005), loneliness (Esen & Siyez, 2011; Mitchell, 2000), aggression and peer pressure (Satan, 2013;
Yiikselgiin, 2008) and cyberbullying ( It has been associated with concepts such as Ozdemir & Akar, 2011; Ybarra,
2004).

In another study, Young & Case (2004) examined the relationship between internet addiction and
individuals' purposes for using the internet, frequency of use, and attitudes, and stated that adolescents' family and
friend relationships weaken due to the excessive time they spend on the internet (Morsiinbiil, 2014). Isik (2007),
in his study with 563 university students, stated that the duration and frequency of internet use are gradually
increasing.

It is stated that internet addiction is the source of many psychological problems. Young & Rogers (1998)
state that as a result of excessive, uncontrolled and irregular use of the internet, psychosocial variables (such as
social isolation and depression) and negative consequences occur in school, work and home life (Young & Rogers,
1999). Having a large circle of friends and not feeling lonely is an important factor in a person's happiness (Cheng
& Furnham, 2002). Excessive use of the internet and computers causes adolescents to experience loneliness (Cakir
& Oguz, 2017; Yalginkaya et al., 2021).

While there is a positive and low significant relationship between the loneliness levels of the students
participating in the research and their internet addiction levels and their avoidant attachment levels, there is a
positive and moderate significant relationship between the loneliness level and the anxious-ambivalent attachment
level and a negative and moderate significant relationship between the loneliness level and the secure attachment
level. There is a significant relationship at the level. There is data in the literature that the lack of social support
increases the susceptibility to internet addiction (Yeh & colleagues, 2008). It is stated that individuals who
experience obstacles in their social relationships often resort to the Internet to rebuild and maintain their personal
relationships and replace the Internet with face-to-face communication (Inderbiten, et al., 1997; Kubey, et al.s,
2001).

Individuals who cannot receive support from the people around them may develop internet addiction to
meet their interpersonal relationship needs and create alternative social channels (Papacharissi & Rubin, 2000).
At this point, it should not be overlooked that lack of social support may be closely related to loneliness. There are
many studies showing that the loneliness scores of individuals with pathological internet use are significantly high
(Batigiin & Hasta, 2010; Eijnden, et al., 2008; Erdogan, 2008; Morahan-Martin & Schumacher, 2000). In the
relevant literature, there are research findings showing that loneliness is associated with insecure, indifferent,
fearful, obsessive attachment and hopelessness, stress and life satisfaction (Deniz, et al., 2005; Wiseman, et al,
2005: Ozkaya, 2017; Satici, 2020; Bingiil & Celik 2021).

Having a secure first attachment relationship allows the individual to transition easily to new relationships
during adolescence and feel comfortable with new discoveries. In addition to these studies, there are also studies
showing that people with insecure attachment (obsessive, dismissive, fearful attachment) have low levels of well-
being (Kobak, et al., 1991; Priel & Shamai, 1995; Kafetsios & Sideridis, 2006; Berber Celik, 2018). While there
is a positive and low significant relationship between the internet addiction levels of the students participating in
the research and their avoidant attachment levels and their anxious-ambivalent attachment levels, there is a
negative and low significant relationship between their internet addiction levels and secure attachment levels.

Adolescence is seen to be more difficult for individuals with insecure attachment. It is stated that while
securely attached adolescents try to solve the problems they encounter instantly, insecurely attached ones face
problems. Peer attachment during adolescence is important as it provides support and emotional security to the
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individual and sets an example for subsequent relationships (Lee, 2002). The environment of associate degree
students studying in regular education complains more about internet use. In addition, they can become more
aggressive and hurtful with internet use (Soylemez & Soylemez, 2020).

It appears that attachment styles predict loneliness at a statistically significant level. When the sub-
dimensions are examined, it is seen that the biggest effect is in the anxious-ambivalent attachment, secure
attachment and avoidant attachment sub-dimensions, respectively. Children and adolescents who have developed
a secure attachment can establish relationships easily, show less aggression in their relationships, and cope with
stress better (Sroufe, 2005). In the study conducted by Berber Celik, 2018, as a result of the research, it was found
that securely attached students had high psychological well-being levels; Students with obsessive attachment have
low levels of psychological well-being. It has been revealed that secure and preoccupied attachment predicts
psychological well-being.

In other studies examining whether attachment styles predict loneliness, it is stated that anxious, avoidant
and ambivalent attachment styles also predict loneliness (Spence, et al., 2018; Suri, et al., 2019; Seremet, 2019).
Gogener (2010) states that individuals with a fearful attachment style tend to stay distant from close relationships
because they fear rejection and do not find other people reliable. When definitions of loneliness are examined, it
can be said that deficiencies in social relationships characterize it. Since the fearful attachment style predicts
loneliness, which can be explained by the fact that these individuals avoid interacting with others and thus establish
inadequate and/or unsatisfactory social relationships, it may be concluded that it predicts loneliness.

It appears that attachment styles predict loneliness at a statistically significant level. When the findings are
examined based on of sub-dimensions, it is seen that the biggest effect is in the anxious-ambivalent attachment,
secure attachment and avoidant attachment sub-dimensions, respectively. Wei, et al., (2005) observed feelings of
depression, loneliness, and shame in insecurely attached college students. In a study, it was stated that insecurely
attached individuals experienced more problems in their interpersonal relationships in the future and that
adolescents with an insecure attachment style experienced feelings such as antisocial behavior, low self-esteem,
difficulty in establishing close relationships, and feelings of loneliness (Cooper et al., 1999).

Ko et al. (2009) found that the triggers of internet addiction are psychological factors such as depression,
attention deficit, hyperactivity, social phobia and aggression. In other words, rising internet addiction means that
a person moves away from his social environment, becomes isolated, and ultimately weakens his social
relationships (Miiezzin, 2017). At this point, it is understood that social loneliness is both the cause and the result
of internet addiction. As a person becomes lonely, he will turn to the internet, and the more he connects to the
internet, the more lonely he will become (Esen, 2010).

CONCLUSION AND RECOMMENDATIONS

According to the results obtained in the study, it was seen that there were significant relationships between
the three variables, and attachment styles and loneliness predicted internet addiction significantly and positively.
The loneliness and internet addiction levels of the students participating in the research were low, and their secure
attachment, avoidant attachment and anxious-ambivalent attachment levels were moderate. It was determined that
there was a moderate negative relationship between the level of internet addiction and the level of loneliness, and
as the internet addiction levels of university students increased, their loneliness levels decreased.

While there is a positive and low significant relationship between the loneliness levels of the students
participating in the research and their internet addiction levels and their avoidant attachment levels, there is a
positive and moderate significant relationship between the loneliness level and the anxious-ambivalent attachment
level and a negative and moderate significant relationship between the loneliness level and the secure attachment
level. There is a significant relationship at the level.

While there is a positive and low significant relationship between the internet addiction levels of the
students participating in the research and their avoidant attachment levels and between their anxious-ambivalent
attachment levels, there is a negative and low significant relationship between their internet addiction levels and
secure attachment levels.

It is seen that internet addiction significantly predicts loneliness, secure attachment, avoidant attachment
and anxious-ambivalent attachment.

It appears that attachment styles predict loneliness at a statistically significant level. When the sub-
dimensions are examined, it is seen that the biggest effect is in the anxious-ambivalent attachment, secure
attachment and avoidant attachment sub-dimensions, respectively.
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In line with the results obtained in the research,

- Depending on the results, future studies can be conducted on adolescents with different demographic and
cultural characteristics, single siblings and multiple siblings based on loneliness, and family structures with
different attachment patterns.

- To strengthen the findings regarding attachment patterns, a different dimension of this research can be
conducted on adolescents raised under protection.

- The predictive power of the internet on loneliness and attachment patterns can be studied by conducting
similar studies with adolescents growing up in fragmented families and maintaining family integrity.

- Studies can be planned for individuals in different age groups regarding the sub-dimensions of internet
addiction and attachment.

- Studies can be conducted on real communication and loneliness levels in the virtual environment.

- Intergenerational studies can be conducted on attachment levels of individuals, focusing on parents and
individuals regarding their ability to manage their addictions.

- Educational programs focused on combating internet addiction can be written by experts in the field and
applied to adolescents, educators and parents.
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Abstract

The aim of this research is to reveal the tendencies of graduate students towards abductive reasoning in the
context of qualitative research. To this end, the study is designed within the Q methodology pattern, which is one of
the mixed research methods. Q methodology is a research method aimed at systematically analyzing the views of
participants on the research question. The study group of the research consists of 11 graduate students determined by
criterion sampling. As a data collection tool, 14 sentences related to three themes measuring abductive reasoning
tendency were used. The data collection process was carried out using a structured Q sorting. As a result of the
research, it has been observed that the tendencies of graduate students towards abductive reasoning in the context of
qualitative research are grouped under four factors. These four factors consist of the harmonious creative group, which
has a high tendency towards creative abductive reasoning and excessively coded abductive reasoning; the preferring
group, which has a high tendency towards under coded abductive reasoning; the descriptive group, which has a high
tendency towards excessively coded abductive reasoning; and the exploratory creative group, which has a high
tendency towards under coded abductive reasoning and creative abductive reasoning.

Keywords: Abductive reasoning, qualitative data analysis, graduate student.

Lisansiistii Ogrencilerin Nitel Arastirmalar Baglaminda Abdiiktif Akil
Yiiriitme Egilimleri: Bir Q Metodoloji Calismasi
Oz

Bu aragtirmanmn amaci, lisansiistii &grencilerin nitel arasgtirmalar baglaminda abdiiktif akil yiiriitme
egilimlerini ortaya koymaktir. Bu ama¢ dogrultusunda, ¢alisma karma arastirma ydntemlerinden Q metodoloji
deseninde tasarlanmistir. Q metodoloji, katilimcilarin arastirma sorusuna iliskin goriislerini sistematik sekilde analiz
etmeyi amaglayan bir arastirma yontemidir. Arastirmanin ¢aligma grubunu, 6lgiit 6rnekleme ile belirlenmis 11
lisansiistii 6grenci olusturmaktadir. Veri toplama araci olarak, abdiiktif akil yiiriitme egilimini 6lgen {i¢ temaya iliskin
14 ciimle kullanilmistir. Yapilandirilmis Q dizgisi kullanilarak veri toplama islemi gergeklestirilmistir. Aragtirma
sonucunda, lisansiistii 6grencilerin nitel aragtirmalar baglaminda abdiiktif akil yiiriitme egilimlerinin dort faktor
altinda toplandig1 goriilmiistiir. Yaratict abdiiktif akil yiiriitme ile asir1 kodlanmug abdiiktif akil yiiriitmeye iliskin
egilimin yiiksek oldugu uyumlu yaratici grubu; yetersiz kodlanmis abdiiktif akil yiiritmeye iliskin egilimin yiiksek
oldugu tercih eden grubu; asirt kodlanmis abdiiktif akil yiiriitme egiliminin yiiksek oldugu betimsel grubu; yetersiz
kodlanmuig abdiiktif akil yiiriitme ile yaratic1 abdiiktif akil yiiriitme egiliminin yiiksek oldugu kesfedici yaratici grubu
$6z konusu dort faktorii olugturmaktadir.

Anahtar kelimeler: Abdiiktif akil yiiriitme, nitel veri analizi, lisansiistli 6grenci
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INTRODUCTION

Qualitative research, like all other research, begins with the identification of a research problem and continues
with a cyclical process involving data collection, analysis, and interpretation. The nature of this process, based on
interpreting the subjective meanings of participants, especially necessitates deeper examination during the data
analysis stage. Various researchers (Marecek & Magnusson 2020; Wertz, 2011; Wertz, 2014) highlight that
qualitative studies once seen as a deviant discipline under the influence of quantitative research for many years,
began to gain acceptance in the 1970s. Simultaneously, the data analysis stage, considered the darkest area of the
qualitative research process, started to emerge as a field of study.

Qualitative data analysis, viewed as an interpretative process by which a researcher makes sense of and imbues
meaning to a data set (Rinehart, 2021), relies on synthesizing data into meaningful information and reconstituting
it in a form that is meaningful to the reader (Miles & Huberman, 1994; Morse & Field, 1995). This process requires
both data collection and analysis, as well as the establishment of solid and repetitive connections between theory
and data. These connections are established through scientific reasoning processes (Kennedy & Thornberg, 2018).
Accordingly, it can be said that reasoning processes are one of the fundamental elements of the qualitative data
analysis process.

Scientific reasoning can be defined as a systematic thinking process that includes forming hypotheses,
designing experiments to test hypotheses, distinguishing definitive evidence from uncertain evidence, and
interpreting results as evidence that supports or refutes hypotheses (Chen, 2020). Traditionally, this process has
been addressed in terms of deduction and induction. In inductive reasoning, which is on one side of this axis, a
researcher starts with empirical data and tries to develop a theory based on this data. Conversely, in deductive
reasoning, a researcher starts with a theory and makes explanations about a specific case. However, the path
followed in qualitative data analysis cannot always be explained solely by deduction and induction, and researchers
often need to transcend these boundaries, particularly in the discovery of new understandings. Deduction or
induction alone is not sufficient for the discovery of new insights (Ezzy, 2002). Within these limitations,
philosopher Charles Sander Peirce has stepped outside this binary axis, stating that the logic of scientific research
advances on three types of reasoning processes. The additional path of reasoning, although originally attributed to
Aristotle, is most commonly associated with Peirce and is known as abductive reasoning (Halpin & Richard, 2021;
Raholm, 2010).

Abductive reasoning refers to a thought process that involves making predictions about the current situation
by considering signs (existing or observed), which is a way of thinking that entails creating an explanatory
hypothesis to propose a new idea (Kapitan, 1990). This process starts with an observation requiring explanation
and leads to the hypothesis that best explains the gathered data. With this structure, it can be seen as both data-
focused and domain-bound, representing a falsifiable act of insight (Peirce, 1958, cited in Hidayah et al., 2020).
Consequently, it can be said that the new hypotheses generated as a result of abductive thinking are the most
plausible predictions that need to be validated with new data (Tavory & Timmermans, 2014; Walton, 2014).

To better understand abductive reasoning, it is useful to compare it with other forms of reasoning. In such a
comparison, deductive reasoning starts with a rule and progresses through a case to reach an observed conclusion
that either proves or disproves the rule. In contrast, inductive reasoning begins with a set of circumstances and
develops an inference about some universal rules based on the outcomes indicated by these circumstances.
Abductive reasoning, however, starts the process with conclusions and then constructs causes (Timmermans &
Tavory, 2012). Therefore, while deductive inferences are certain as long as their premises are true, and inductive
inferences are probable, abductive inferences are only characterized as plausible (Shank, 2008). The goal of the
abductive process is to discover data, find a pattern, and propose plausible hypotheses using appropriate categories.
In summary, it can be said that deduction focuses on explanation, induction on verification, and abduction on
creation (Yu, 1994).

Within the specified framework, it can be said that the significance of abductive reasoning stems from it being
the point where innovation and creativity enter the scientific method. This is because with deduction, conclusions
are derived from premises, but their origins cannot be fully explained. Induction leads to conclusions from
observations, but the significance of these conclusions cannot be proven. However, abductive reasoning provides
the possibility of explanation and new knowledge (Mingers, 2012). In this context, it would not be incorrect to say
that abductive reasoning stands out as the only logical process in the scientific research process that introduces
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new ideas (Hidayah et al., 2020; Raholm, 2010; Timmermans & Tavory, 2014). Nevertheless, it is observed that
much of the literature focuses more on induction and deduction, and does not adequately address abductive
reasoning (Lipscomb, 2012; Moscoso, 2019; Thagard, 2007). In a sense, it is stated that responses to calls for
action to make the abductive reasoning process more concrete have not been received (Vila-Henninger et al.,
2022).

At this point, it can be said that there is a need for research related to the aspect of abductive reasoning in the
process of qualitative data analysis. No studies in the national literature focusing primarily on abductive reasoning
in qualitative data analysis have been encountered. This study addresses this need by centering on the abductive
reasoning process. The research focuses on the tendencies of graduate students in abductive reasoning processes
within the context of qualitative research. This is because the applicability of the abductive reasoning process is
contingent upon qualitative researchers utilizing this process.

Kuczynski and Daly (2003) emphasize the challenging nature of the interpretative process in qualitative data
analysis, underscoring the need to focus on training especially young researchers in this process. Li and Seale
(2007) highlight the necessity of examining students' approaches to the data analysis process within this
challenging context. Studies in the literature support these views. It is indicated that graduate students find it very
difficult to construct a theoretical framework within the qualitative research process (Solpiik & Karadag, 2019),
experience uncertainties about where to start coding in qualitative data analysis (Li & Seale, 2007), have negative
emotions in deciding on data analysis and research type (Cepni et al., 2019), and struggle with identifying and
analyzing codes and themes (Blank, 2004; Wang, 2013). At this point, it is thought that the abductive reasoning
process, due to its contribution to creating hypotheses by reading signs and generating new ideas in qualitative
research, has the potential to offer a solution to the difficulties experienced in the qualitative analysis process. It
can be said that the emerging picture indicates the need for research to determine the tendencies of graduate
students regarding the abductive reasoning process.

Considering these reasons, this research aims to investigate the tendencies of graduate students who have
experienced the qualitative research process towards the abductive reasoning process, seeking answers to the
following sub-problems:

e Do graduate students show similarities in their tendencies towards abductive reasoning in the context of
qualitative research?

e  What sub-dimensions emerge as prominent in the tendencies of graduate students towards abductive
reasoning in the context of qualitative research?

METHOD

Research Design

In this study, the Q methodology pattern from mixed research methods was employed. Q methodology is a
mixed research method used to uncover and define different views and thoughts on a subject. It consists of a series
of qualitative and quantitative stages intertwined, designed to bring out and define the different opinions and
consensus on a subject (Ramlo, 2015). Q methodology facilitates the examination of human subjectivity.
Participants are presented with a series of statements related to the topic and are asked to rank them. Each ranking
represents the participant's viewpoints. When participants arrange these statements in a manner such as agreeing,
disagreeing, or neutral, they interpret events, objects, or people related to their personal experience world. The
data obtained this way are related to the participants' personal experiences and thoughts, and while expressing their
thoughts on a specific subject, they convey their subjective interpretations. Q methodology systematically collects
these subjective interpretations, and by identifying the commonalities and differences in these interpretations, it
provides researchers with a broad spectrum of views on the subject. Therefore, Q methodology is particularly used
to gain a deeper understanding of human behaviors, attitudes, and beliefs. The ranking done by participants
according to their perspectives forms the qualitative part of the methodology (Brown, 1993). The analysis of data
collected with the Q sorting using a statistical program, and the determination of which group the participants
belong to through principal component analysis, constitute the quantitative part of the methodology (Cakmak et
al., 2022).
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Participants and Procedure

In Q methodology, it is recommended that the number of participants in the study group be less than the number
of Q statements (Aydogan et al., 2022). In this context, as 14 sentences related to abductive thinking were
developed for this study, the research group consists of 11 graduate students selected through criterion sampling.
Criterion sampling ensures the formation of the study group according to predetermined criteria to provide in-
depth cases rich in knowledge related to the research question (Merkens, 2004). In the study, since the tendencies
of graduate students towards abductive reasoning in the context of qualitative research are to be examined, one of
the criteria for the participants forming the study group was that they must have conducted at least one qualitative
research.

Participants were coded using their gender, educational level, number of qualitative research conducted, and
sequence number. For example, a male doctoral student who has conducted one qualitative study and is the first
in the sequence was coded as “MD11”. The personal characteristics of the participants forming the study group
are shown in Table 1.

Table 1. Personal Characteristics of Participants

Participant Code Gender Graduate Level Number of Qualitative Research Conducted
MD11 Male Doctorate 1
FD12 Female Doctorate 1
FD33 Female Doctorate 3
FD34 Female Doctorate 3
FD35 Female Doctorate 3
FD16 Female Doctorate 1
MM17 Male Master's Degree 1
FD28 Female Doctorate 2
FD19 Female Doctorate 1
MM110 Male Master's Degree 1
FD411 Female Doctorate 4

Upon examining Table 1, it is observed that among the participants, three are male and eight are female. Two
of the participants are master's degree students, and nine are doctoral students. The number of qualitative research
studies conducted by them varies between 1 and 4.

Instruments

In this study, a pool of judgment sentences related to abductive reasoning in the context of qualitative research
was created by reviewing the literature. While constructing the sentence pool, a structural design was employed.
Structural design refers to the process of forming the sentence pool by considering predetermined themes
(Yildirim, 2017). In this regard, the study used a structural design and considered themes identified in the literature
related to abductive reasoning (Eco, 1983; Magnani, 2009).

In the literature, abductive reasoning is examined under two themes: creative and selective abductive reasoning.
Creative abductive reasoning is the situation where a new assumption is made instead of making a choice based
on previously acquired knowledge and experiences. Selective abductive reasoning refers to selecting the
hypothesis that provides the best explanation among the generated hypotheses. Within selective abductive
reasoning, there are subcategories of over-coded and under-coded abductive reasoning. Over-coded abductive
reasoning includes choices related to judgments that are naturally accepted within the culture or without conscious
effort in daily life practices, whereas under-coded abductive reasoning involves choosing an assumption when
there are two or more rules to choose from (Eco, 1983; Magnani, 2009). Therefore, in the study, the tendencies of
abductive reasoning in the context of qualitative research were examined under three themes: creative abductive
thinking, over-coded abductive reasoning, and under-coded abductive reasoning, and judgment sentences were
formed under these three themes.

In Q methodology, ensuring diversity of opinions under maximum variety (Webler et al., 2009) is
recommended, and for this purpose, writing both positive and negative judgment sentences for each theme is
suggested (Yildirim, 2017). However, since the subthemes of abductive reasoning can be defined as opposing
tendencies, a total of 14 sentences have been written, including four positive sentences for over-coded abductive
reasoning and five positive sentences each for under-coded abductive reasoning and creative abductive reasoning.
The created sentence pool was presented to two experts who have conducted research on qualitative research, and
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the sentences were structured and semantically adjusted according to expert recommendations. Subsequently, a
pilot application was conducted with two graduate students, and feedback was obtained from the students
regarding the understandability of the sentences. The randomly numbered items are shown in Table 2.

Table 2. Q Sentences

Dimensions Questions

Over-Coded Abductive Reasoning 1. I try to code the data I collected for the research in
accordance with the theoretical framework of the study.

11. I code the data I collected under the headings of the
questions I asked.

8. When analyzing the data, I utilize frequently repeated
expressions.

5. When analyzing the data I collected, I attempt to validate
the theory on which the study is based.

Under-Coded Abductive Reasoning 2. When analyzing the data I collected, I choose one of the
theories related to the data and conduct the analysis based on that
theory.

9. For the data analysis, I base my approach on the
assumption that I find suitable from the many hypotheses previously
formed about the problem.

4. Before analyzing the data, I decide which theoretical
perspective could better explain the research and conduct the
analysis according to this framework.

13. Before collecting data, I formulate hypotheses, then
collect and analyze data in line with these hypotheses.

7. To analyze the data, I select a predetermined theoretical
framework and interpret the data in accordance with this framework.

Creative Abductive Reasoning 3. When I collect data and find surprising information
outside the theoretical framework of the research, I focus on this
surprising data to expand the theory or create a new theory.

6. In data analysis, I try to find implicit meanings and create
new assumptions related to the research problem.

10. When I find new and surprising data, I formulate a new
hypothesis for the research to explain the data.

14. In data analysis, I code without basing it on any theory.

12. When coding the data I collected, I also consider codes
that do not fit the theoretical framework of the research.

The Q sort technique allows participants to arrange items in a way that reflects their personal perspectives,
placing the items they find most significant at the extreme ends and the items they consider neutral in the center.
Participants define each item within a sorting order, but this order is different from the ranking in a Likert scale
survey. In the Q sort technique, each item is evaluated in comparison with the others, requiring participants to
internalize each item before placing it in the grid. This demands a reflective process (Stephenson, 1936). The data
were collected using a symmetric Q-sort that fits a normal distribution in the range of £2. Table 3 shows the Q
sort.

Table 3. Q-sorting

DISAGREE NEUTRAL AGREE
2 -1 0 +1 +2
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The Q sorting presented in Table 3 was used for participants to place the Q statements. Participants were
given a form with randomly ordered Q statements and small papers with the Q statements, designed according to
the Q sort. Additionally, a second paper with the Q sort grid was prepared, and below this, a table was included
for participants to mark the items they agreed with, disagreed with, and found neutral. Participants were asked to
note down the items they agreed with (5 items), disagreed with (5 items), and found neutral (4 items) in the table
before placing them in the Q sort grid. They then compared the items in their tables and pasted them onto the Q
sort grid presented in Table 3. This process is important as it allows participants to reflect on their thoughts.
Furthermore, two open-ended questions were asked regarding the reasons for choosing the items they most agreed
and least agreed with, to collect participant views.

As there are sequential steps to be followed in the Q sort technique, and to explain the process to participants,
all data for the study were collected in a face-to-face setting. Before filling out the data collection tool, participants
were informed about the topic and explained how to fill out the form.

Validity and Reliability

Q methodology is a research method used for understanding subjective evaluations and different perspectives
among individuals. This methodology is typically utilized to identify and rank various viewpoints of individuals
who are relevant to the subject. Q methodology is based on individuals making evaluations according to their own
perspectives, thereby representing a relatively subjective approach. Consequently, Q methodology differs from
standard scaling practices, as it focuses on allowing individuals to make their own evaluations and express these
evaluations through rankings. The assessments made by individuals are aligned with their own subjectivity and
cannot be compared with an external standard. Therefore, this approach does not rely on traditional psychometric
issues of validity and reliability (McKeown & Thomas, 2013). Hence, it is argued that validity and reliability
should not be considered in relation to problems resolved through Q methodology (Stephenson, 1936).

Data Analysis

In the scope of the research, the data collected were analyzed using the PQMethod 2.35 software. Principal
component analysis was used to evaluate the opinions of the participants. Factor load values were calculated using
the formula proposed by McKeown and Thomas (1988), “Standard error = 2.58 x (1/\(number of Q statements))”.
In this context, the significance value for the 14 Q statements used in the study was determined to be 0.67. To
compare the views of the participants, the averages of the Z scores were calculated. Since the sentences forming
each sub-dimension consist of positive sentences that define the sub-dimension, the averages related to the factors
were calculated by dividing the total of the Z scores by the number of sentences. For the weighted average related
to the sub-dimensions, the factor averages were multiplied by the number of participants in the factor, and these
products were summed across all factors and then divided by the total number of participants.

The explanations given by participants regarding the statements they agreed with most and least were subjected
to content analysis, allowing for an in-depth evaluation of the factors.

Research Ethics

The ethical approval for the research was granted by Mimar Sinan Fine Arts University with protocol number
E-15207191-050.06.01-134755.

FINDINGS

A principal component analysis was conducted to examine whether there is a common tendency in the
abductive reasoning abilities of graduate students in the context of qualitative research. The analysis revealed that
the factor loads related to the participants were grouped under four factors. Rotations of 10 degrees in the negative
direction between Factor 1 and Factor 3, and 14 degrees in the positive direction between Factor 3 and Factor 4,
were made to observe the distributions of the factors. The findings related to the factor loads are presented in Table
4.
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Table 4. Participant Factor Loads

Participant Factor 1 Factor 2 Factor 3 Factor 4
MD11 0.76X 0.34 0.30 -0.09
FD12 0.25 -0.36 0.83X 0.03
FD33 0.75X -0.50 0.12 -0.05
FD34 0.83X -0.19 -0.33 -0.00
FD35 -0.13 0.73X 0.06 0.37
FD16 0.00 0.86X -0.11 0.04
MY17 0.45 0.72X 0.09 -0.23
FD28 0.75X -0.21 -0.46 0.04
FD19 0.44 -0.11 -0.21 0.70X
MY110 0.70X 0.42 0.25 0.25
FD411 0.17 0.25 -0.17 -0.69X
Explained Variance 31% 24% 11% 11%

Upon examining Table 4, it is observed that participants with factor loads above the significance value are
grouped under four factors. Of the 11 graduate students who participated in the research, five are grouped under
Factor 1, three under Factor 2, one under Factor 3, and two under Factor 4. The total variance is explained by
Factor 1 at 31%, Factor 2 at 24%, Factor 3 at 11%, and Factor 4 at 11%. The Q statements, according to the
rankings of the participants, the priority order of the statements, and their Z scores, are presented in Table 5.

Table 5. Z Scores and Importance Rankings in Factors for Q Statements

Q Statements

Harmonious

Creative

V4 Rank”

Preferring

Rank”

Descriptive

Rank”

Exploratory Creative

Rank”

1. I try to code the data I
collected for the research in
accordance with the theoretical
framework of the study.

2. When analyzing the data I
collected, 1 choose one of the
theories related to the data and
conduct the analysis based on
that theory.

3. When collecting data, if I
find surprising data outside the
theoretical framework of the
research, I focus on this
surprising data to expand the
theory or create a new theory.
4. Before analyzing the data, I
decide  which  theoretical

perspective could better explain

0.16

-1.03

0.75

0.06

7

12

0.70

0.71

-0.73

1.86

4

10
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0.77

-1.54

0.00

-0.77

14

12

-1.02

1.54

0.02

-1.54

12

14



the research and conduct the

analysis according to this

framework.

5. When analyzing the data I -1.80 14 -0.93 11 0.00 9 -0.52 11
collected, I attempt to validate

the theory on which the study is

based.

6. In data analysis, I try to find 1.51 1 0.23 6 1.54 2 2.04 1
implicit meanings and create

new assumptions related to the

research problem.
7. To analyze the data, I selecta -1.03 12 1.63 2 -0.77 12 -0.22 8
predetermined theoretical

framework and interpret the

data in accordance with this

framework.

8. When analyzing the data, I 0.79 4 -0.00 8 0.77 5 1.00 3
utilize frequently repeated

expressions.

9. For the data analysis, I base -0.68 10 -1.18 13 0.00 9 -1.04 13

my approach on the assumption

that I find suitable from the

many hypotheses previously

formed about the problem.

10. When I find new and 0.70 6 -0.93 12 0.77 5 0.00 7

surprising data, [ formulate a

new hypothesis for the research

to explain the data.

11. I code the data I collected 0.93 2 0.22 7 0.00 9 -0.48 10
under the headings of the

questions I asked.

12. When coding the data I 0.86 3 0.25 5 -1.54 14 -0.48 10
collected, I also consider codes

that do not fit the theoretical

framework of the research.

13. Before collecting data, I -1.26 13 -0.45 9 1.54 2 0.00 7

formulate hypotheses, then

collect and analyze data in line

with these hypotheses.

14. In data analysis, I code 0.02 9 -1.38 14 -0.77 12 0.50 4

without basing it on any theory.

* It shows the participants' order of importance for the item.

In naming the factors, the rankings of Q statements by the participants forming the factors were considered.
For participants grouped under Factor 1, the statements they agreed with most were: (1) In data analysis, I try to
find implicit meanings and create new assumptions related to the research problem, (2) I code the data I collected
under the headings of the questions I asked, (3) When coding the data I collected, I also consider codes that do not
fit the theoretical framework of the research, (4) When analyzing the data, I utilize frequently repeated expressions.
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Examining these statements, it is seen that while participants have a high tendency towards creative abductive
reasoning, they also show a tendency towards some statements related to over-coded abductive reasoning.
Therefore, this factor has been named "Harmonious Creative."

For participants grouped under Factor 2, the highest agreed upon statements were: (1) Before analyzing the
data, I decide which theoretical perspective could better explain the research and conduct the analysis according
to this framework, (2) To analyze the data, I select a predetermined theoretical framework and interpret the data
in accordance with this framework, (3) When analyzing the data I collected, I choose one of the theories related
to the data and conduct the analysis based on that theory, (4) I try to code the data I collected for the research in
accordance with the theoretical framework of the study. These statements indicate a tendency towards under-coded
abductive reasoning. Hence, this factor is named "Preferring."

For participants grouped under Factor 3, the highest agreed upon statements were: (1) Before collecting data,
I formulate hypotheses, then collect and analyze data in line with these hypotheses, (2) In data analysis, I try to
find implicit meanings and create new assumptions related to the research problem, (3) I try to code the data I
collected for the research in accordance with the theoretical framework of the study, (4) When analyzing the data,
I utilize frequently repeated expressions. These statements indicate a tendency towards over-coded abductive
reasoning. Therefore, this factor is named "Descriptive." For participants grouped under Factor 4, the highest
agreed upon statements were: (1) In data analysis, I try to find implicit meanings and create new assumptions
related to the research problem, (2) When analyzing the data I collected, I choose one of the theories related to the
data and conduct the analysis based on that theory, (3) When analyzing the data, I utilize frequently repeated
expressions, (4) In data analysis, I code without basing it on any theory. These statements indicate a tendency
towards under-coded and creative abductive reasoning. Thus, this factor is named "Exploratory Creative."

To interpret holistically the abductive reasoning tendencies of participants named Harmonious Creative,
Preferring, Descriptive, and Exploratory Creative, and to understand which sub-theme of abductive reasoning is
prominent in each group, the average Z scores for each sub-theme and overall, for the groups have been calculated.
The relevant findings are presented in Table 6.

Table 6. Average Z Values Related to Abductive Reasoning Tendencies

Factor Harmonious Preferring Descriptive Exploratory Weighted
Creative (3 People) (1 People) Creative Average
Theme (5 People) (2 People)
Over-Coded 0.02 -0.0025 0.385 -0.255 -0.003
Under-Coded -0.258 0.514 -0.308 -0.252 0.005
Creative 0.768 -1.456 0 0.416 0.028

Upon examining Table 6, it can be seen that all participants exhibit the highest tendency towards creative
abductive reasoning, followed by under-coded abductive reasoning, and finally, over-coded abductive reasoning.
When considering the participant groups, it is observed that those in the Harmonious Creative and Exploratory
Creative groups show a high tendency towards creative abductive reasoning; participants in the Preferring group
have a high tendency towards under-coded abductive reasoning; and those in the Descriptive group show a high
tendency towards over-coded abductive reasoning.

Pairwise comparisons have been made to see the distinctions between the groups, and the statements with the
highest difference (Z scores above 1) are presented in Table 7.

Table 7. Divergences Between Factors

Factors Sentence Difference in
Z scores
Harmonious Creative vs 10. When I find new and surprising data, I formulate a new hypothesis 1.635
Preferring for the research to explain the data.
3. When collecting data, if I find surprising information outside the 1.469

theoretical framework of the research, I focus on this surprising data to expand
the theory or create a new theory.

14. In data analysis, I code without basing it on any theory. 1.396
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6. In data analysis, I try to find implicit meanings and create new 1.286
assumptions related to the research problem.

Harmonious Creative vs 12. When coding the data I collected, I also consider codes that do not 2.398
Descriptive fit the theoretical framework of the research.
Harmonious Creative vs 4. Before analyzing the data, I decide which theoretical perspective 1.602
Exploratory Creative could better explain the research and conduct the analysis according to this
framework.
11. I code the data I collected under the headings of the questions I 1.405
asked.
12. When coding the data I collected, I also consider codes that do not 1.337
fit the theoretical framework of the research.
1. I try to code the data I collected for the research in accordance with 1.181
the theoretical framework of the study.
Preferring Vs 4. Before analyzing the data, I decide which theoretical perspective 2.625
Descriptive could better explain the research and conduct the analysis according to this
framework.
7. To analyze the data, I select a predetermined theoretical framework 2.398
and interpret the data in accordance with this framework.
2. When analyzing the data I collected, I choose one of the theories 2.244
related to the data and conduct the analysis based on that theory.
12. When coding the data I collected, I also consider codes that do not 1.787
fit the theoretical framework of the research.
Preferring & 4. Before analyzing the data, I decide which theoretical perspective 3.397
Exploratory Creative could better explain the research and conduct the analysis according to this
framework.
1. I try to code the data I collected for the research in accordance with 1.721
the theoretical framework of the study.
7. To analyze the data, I select a predetermined theoretical framework 1.651
and interpret the data in accordance with this framework.
Descriptive Vs 1. I try to code the data I collected for the research in accordance with 1.788
Exploratory Creative the theoretical framework of the study.
13. Before collecting data, I formulate hypotheses, then collect and 1.537

analyze data in line with these hypotheses.

9. For the data analysis, I base my approach on the assumption that I 1.042
find suitable from the many hypotheses previously formed about the problem.

Upon examining Table 7, it is observed that participants in the Harmonious Creative group differ from those
in the Exploratory Creative group in terms of statements related to over-coded abductive reasoning. Meanwhile,
participants in the Preferring and Descriptive groups differ in statements related to creative abductive reasoning.
When examining the statements where participants in the Preferring group differ most from those in the
Descriptive group, it is found that they diverge in statements related to under-coded abductive reasoning. However,
participants in the referring group also differ from those in the Exploratory Creative group in statements related to
over-coded abductive reasoning. Lastly, it is noted that participants in the Descriptive group differ from those in
the Exploratory Creative group in statements related to over-coded abductive reasoning.

The findings related to the explanations given by participants for the statements they agreed with most and
least are presented below, based on the factors.

Harmonious Creative

The Harmonious Creative factor is comprised of five participants (MD11, FD33, FD34, FD28, MM110).
Participants identified as Harmonious Creatives indicate that data analysis in qualitative research assists in creating
new perspectives and hypotheses, therefore, surprising data with the potential to illuminate different aspects of the
research problem are important for achieving original results and should not be excluded. Some opinions from
participants on this topic are as follows:
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When coding, the different codes we obtain can reveal aspects of the research problem that we hadn't noticed
before. This can lead to richer results. Therefore, I think we should not immediately exclude these codes (MD11).

Participants under this factor also note that in the data analysis process, identifying frequently occurring
expressions is essential, and contributing to the literature by basing on a specific theory is important.

I believe that the most crucial dimension in qualitative research is towards data analysis. Repeated data and
determined question headings are significant for a meaningful and consistent data set (MD34).

Therefore, the surprising nature of the data, examining the implicit and deeper meanings beneath it, can be
seen as valuable for providing a new perspective to the research topic, contributing differently to the literature,
and potentially charting alternative paths for subsequent similar research (MM110).

Preferring

The Preferring factor includes three participants (FD35, FD16, MM17). Participants in this factor believe that
basing data analysis on a theoretical foundation will solidify the scientific basis of the research, enhance the clarity
of the data, and create awareness about the focus of the data collection process. Some opinions from participants
on this topic are as follows:

I think that conducting the analysis according to a specific theoretical framework will simplify the process and
better serve the problem and sub-problems of the research. Additionally, analyzing according to the theoretical
framework also enables a more meaningful, consistent, and systematic interpretation of the data (FD16).

Because conducting analysis within a certain framework will prevent the research from straying off focus.
Also, the narrow space that this framework creates for me both guides me in what to do and imposes a positive
limitation on my codes. This makes it easier to establish relationships between the created codes (MM17).

Descriptive

The Descriptive factor consists of one participant (FD12). The participant under this factor emphasizes that in
order to achieve the objectives of qualitative research, it is necessary to not deviate from the scope of the research
and that the research boundaries should be predetermined and not exceeded. The participant's opinion is presented
below:

Although qualitative research types vary, the framework of scientific research to be conducted by the researcher
should be predefined and its boundaries established. Otherwise, bias can occur. If the scope of the study expands
too much, it will not be possible to achieve the necessary depth to explain the 'how' (FD12).

Exploratory Creative

The Exploratory Creative factor includes two participants (FD19, FD411). Participants in this factor state that
associating the obtained data with a selected theoretical framework will make the results more meaningful.
However, they also highlight the importance of codes that fall outside the theoretical framework of the research,
as they provide opportunities to present different perspectives on the research problem and expand the research
question. They also point out that adhering strictly to a single theory during data analysis can lead to overlooking
potential new findings. Therefore, they focus on the presence of different expressions that will diversify the
research findings, rather than repeatedly used expressions. The participants' views on the topic are as follows:

I take note of the codes that emerge, thinking that they will contribute to the study from a different angle
(FD411).

Conducting data analysis in research based only on predetermined assumptions can lead to the neglect of
potential new findings (FD19).

DISCUSSION AND CONCLUSION

Abductive reasoning is the outcome of a process of forming insights related to observed situations or events.
Considering this in the context of qualitative research, it would not be incorrect to say that science is not only
about observed phenomena but also significantly involves the human mind and logic (Plutynski, 2011). Although
assumptions made with such insight may not definitively explain the research problem, they are important for the
development of scientific knowledge. Therefore, researching the tendencies of graduate students toward abductive
reasoning in qualitative data analysis is considered significant in understanding the needs of these new researchers
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to gaining new perspectives and foster creative and innovative thinking within the context of qualitative data
analysis.

The results of the study show that graduate students have high tendencies towards creative abductive reasoning
and low tendencies towards over-coded abductive reasoning in the context of qualitative research. The high
tendency for creative abductive reasoning in qualitative data analysis may imply that the researcher has a
heightened awareness in discerning relationships and connections that are not obvious or apparent. Indeed, Meyer
and Lunnay (2012) note that such reasoning allows the researcher to think about something in a different context,
create new ideas, and present unexpected relationships. In addition, in the context of qualitative research, graduate
students have been categorized under four factors based on their abductive reasoning characteristics. Given the
direction of students' qualitative research as well as sub-themes of abductive reasoning, these factors have been
called Harmonious Creative, Preferring, Descriptive and Exploratory Creative.

The groups that score high in tendencies to engage in creative abductive reasoning are the Harmonious
Creatives and Exploratory Creatives. Participants in the Harmonious Creative factor score highly in tendencies
towards creative abduction, but also show a tendency towards over-coded abduction when faced with qualitative
data. In qualitative data analysis, they are used to focus on surprising or novel data for new and creative results.
But in the end, after all this is done, their findings tend to be based on existing theories. The trends of the
researchers in this group called Harmonious Creative reflect the attributes of adaptable creatives described by Kim
and Pierce (2020). In this section, these authors define adaptable creative thinkers as those more capable of
producing original ideas yet seen against existing paradigms and with the ability to take an existing technique or
solution and modify it for a new scenario. Looking at it from this angle, Harmonious Creative researchers are
probably going to come up with new findings that fit contemporary paradigms.

There are also in the Exploratory Creative factor people with high tendencies towards creative abductive
reasoning. However, participants in this group also exhibit tendencies towards under coded abductive reasoning.
This indicates that participants identified as Exploratory Creative relate data to a chosen theoretical framework yet
tend to use codes that go beyond the theoretical limits of the research to present different perspectives and broaden
the research problem. Exploratory Creatives, defined as such, can be said to approach problems from an unusual
perspective and are more flexible in basing data on a theory compared to Harmonious Creatives. They tend to base
their findings on one of the theories they can substantiate. Kim and Pierce (2020) mention that individuals they
defined as innovative creatives put forward innovative solutions and tend to do things differently. Thus, it is
possible to say that Exploratory Creative researchers exhibit characteristics similar to innovative creative thinkers.

Creative abductive reasoning is used in qualitative data analysis to understand and explain unexpected findings.
In this context, it is important for a researcher to be open to surprising data rather than strictly adhering to a specific
theoretical framework (Timmermans & Tavory, 2022). This approach enables the researcher to develop a more
creative and in-depth understanding that transcends existing theoretical structures. However, it is quite natural for
graduate students, who are new to the research process and have conducted a limited number of qualitative studies,
to show a tendency to adhere to a certain theory during data analysis. Ertugay (2019) states that competence in
qualitative research develops as one continues to conduct qualitative studies, describing it as a dynamic process
that allows for continual improvement. In this context, it is possible to say that Harmonious Creative and
Exploratory Creative researchers conduct data analysis with a certain degree of flexibility. Timmermans and
Tavory (2022) describe this as 'controlled flexibility.' They define this term as based on a theoretical framework
while also being receptive to unexpected findings emerging from the data. Thus, the researcher can develop a
richer and more detailed understanding. A fundamental criticism in qualitative data analysis is the tendency of the
researcher to evaluate data only within the theoretical framework in which the research is structured and to neglect
data that is not directly connected to the phenomena or events (Coryn et al., 2011). Kuhn (2021) emphasizes that
innovative creativity in science is rare and that most scientists are fundamentally traditional. He points out that
scientific research is framed within the assumptions of an existing paradigm and is more a type of repetitive work
aimed at deepening the existing paradigm rather than laying the groundwork for an innovation. Therefore, it is
plausible to say that Exploratory Creative researchers might have the potential to discover unusual, exceptional,
or strange findings that could facilitate a paradigm shift.

In the Descriptive factor, participants exhibit a high tendency towards over-coded abductive reasoning. In over-
coded abductive reasoning, there is an automatic acceptance based on common sense (Eco, 1983). The researcher
quickly infers a conclusion based on existing knowledge and experience. In the context of qualitative data analysis,

421



Descriptive researchers with a high tendency towards over-coded abductive reasoning will search for codes in the
data set based on themes they have developed related to the research question. It might be thought that sticking to
a theory during qualitative data analysis does not lead to abductive reasoning. However, Coffey and Atkinson
(1996) argue that theories should be considered as heuristic tools, and the regularities created by theories in form
or content can be associated with ideas that go beyond these data. Therefore, conducting the analysis process while
adhering to a theory can also enable the expansion of scientific knowledge. In this context, the importance of
researchers' knowledge about theories or models becomes evident. Fundamentally, abductive reasoning aims to
present new information by relying on existing knowledge and following clues (Patakorpi, 2006). From this
perspective, it is important for Descriptive researchers to utilize their knowledge of theoretical information and
models and integrate this knowledge into the analysis process.

The Preferring factor consists of participants showing a tendency towards under-coded abductive reasoning.
In under-coded abductive reasoning, there is also a choice based on previous knowledge and experience. However,
new interpretive connections are made to approach the event or phenomenon. Therefore, this type of abductive
reasoning is not a mechanical or automatic process. It involves the researcher using previous knowledge and
inferences to make a new interpretation. However, since it includes a choice process based on previous inferences,
it offers a limited range of options (Bertilsson, 2004). In the context of qualitative data analysis, Preferring
researchers will carry out data analysis by choosing the most reasonable theoretical framework. Here, theories are
used as tools that provide reference points for learning and give meaning to experiences, as Gustavsen (1996)
pointed out. Lipscomb (2012) states that conducting sequential interviews in the data collection process of a
qualitative study or observing a participant in sequential situations plays a significant role in validating hypotheses
proposed through abductive reasoning. Thus, such sequential analysis can be used to check the validity of the
selected most reasonable hypothesis.

In the qualitative data analysis process, considering the similar tendencies of participants grouped into four
categories based on their abductive reasoning tendencies, it can be said that they could be further categorized into
two groups in terms of reasoning methods. Harmonious Creative researchers and Exploratory Creative researchers
with high tendencies towards creative abductive reasoning use similar reasoning methods in the process of
qualitative data analysis, while Descriptive researchers and Preferring researchers also have similar reasoning
methods. Magnani (2009) states that abductive reasoning is conducted in a theory-based and/or guided manner.
He defines theory-based reasoning as forming hypotheses that explain an observation or phenomenon, and guided
reasoning as a non-theoretical reasoning method aiming to create meaning between past and new experiences.
From this perspective, it can be said that Harmonious Creative and Exploratory Creative researchers employ
guided abductive reasoning methods, while Descriptive and Preferring researchers use theory-based reasoning.

In conclusion, encouraging graduate students to use abductive reasoning in qualitative data analysis will
contribute to the production of creative and innovative thinking. Acting with a tendency towards abductive
reasoning in qualitative data analysis will increase the questionable evidence about reality, and this will likely
enhance the confidence of graduate students, who are new researchers, in their pursuit of truth. Although the results
of the research are limited to graduate students, they provide an important perspective in identifying different
abductive reasoning tendencies in qualitative data analysis processes. Based on these results, the following
recommendations can be offered.

Implications, and Suggestions for the Future Research

Abductive reasoning can enhance the capacity for exploratory and creative thinking, and thereby the likelihood
of identifying surprising data in qualitative data analysis, facilitating the development of scientific knowledge.
Therefore, it is important to develop these skills in graduate students. In this context, to enhance graduate students'
tendencies towards abductive reasoning and increase their competencies in qualitative data analysis, it is advisable
to conduct qualitative research courses in graduate programs in a practical manner.

The study employed Q methodology, which enables an in-depth examination of subjective opinions. Therefore,
conducting new studies using Q methodology to determine tendencies towards the qualitative research process is
thought to be significant in illuminating the qualitative research process.

It can be said that there is a need for new research to better understand the abductive reasoning process.
Replicating this research with different study groups, comparing the results emerging from different study groups,
and discussing the similarities or differences are seen as important.
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Conducting studies to develop inventories related to the abductive reasoning process can more clearly reveal
researchers' tendencies towards this type of reasoning. It would also contribute to determining the relationship of
this reasoning type with different variables attributed to scientific researchers.

Limitations

In this study, the tendencies of graduate students towards abductive reasoning in the context of qualitative
research were identified using Q methodology. To ensure reliability in Q methodology, studies should be
conducted to assess how consistent the Q statements are across different samples. Obtaining empirical evidence is

critically important for establishing confidence in the reliability and consequently the validity of Q methodology.
This represents a limitation of the study.
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Abstract

This study was conducted to reveal the knowledge levels of middle school students regarding Kirsehir's
cultural and historical values based on variables such as gender, grade level, parental education status, and whether
they travel with their families or not. The study group consisted of 163 middle school students. The quantitative
research method using a survey model was employed in the study. The data were obtained by administering the
Kirsehir tourism values knowledge test, which was developed by the researchers with the support of expert teachers
and measurement and evaluation specialists. During the pilot application phase, nine test items with item
discrimination indices below 0.30 were excluded from the final test, leaving a total of 18 test items. The data were
analyzed using independent samples t-test, one-way analysis of variance (ANOVA), and Scheffe multiple comparison
test. According to the analyzed data, there was a significant difference in the knowledge levels of middle school
students regarding the cultural and historical values of Kirsehir based on gender (favoring female students), parental
education level (high school or university), and whether they traveled with their families. However, no significant
difference was found based on grade levels. The study was conducted using the quantitative research method, and it
is recommended that in-depth studies be conducted in line with the qualitative paradigm.

Keywords: Kirgehir, middle school students, cultural and historical values, knowledge level.

Ortaokul Ogrencilerinin Kirsehir'in Kiiltiirel ve Tarihi Degerlerine
Iliskin Bilgi Diizeylerinin Cesitli Degiskenler A¢isindan Incelenmesi
Oz

Bu ¢alisma, ortaokul dgrencilerinin Kirsehir'in kiiltiirel ve tarihi degerlerine iliskin bilgi diizeylerini ortaya
¢ikarmak amaciyla yapilmigtir. Calisma grubu 163 ortaokul &grencisinden olugmaktadir. Arastirmada tarama
modelinin kullanildig1 nicel aragtirma yontemi kullanilmistir. Veriler, arastirmacilar tarafindan uzman 6gretmenler
ve dlgme ve degerlendirme uzmanlarinin destegiyle gelistirilen Kirsehir turizm degerleri bilgi testi uygulanarak elde
edilmistir. Pilot uygulama asamasinda, madde ayirt edicilik indeksi 0.30'un altinda olan dokuz test maddesi son testten
cikarilmis ve geriye toplam 18 test maddesi kalmistir. Veriler, bagimsiz drneklem t testi, tek yonlil varyans analizi
(ANOVA) ve Scheffe ¢oklu karsilagtirma testi kullanilarak analiz edilmistir. Analiz edilen verilere gore, ortaokul
ogrencilerinin Kirsehir'in kiiltiirel ve tarihi degerleri hakkindaki bilgi diizeylerinde kiz cinsiyeti, anne ve baba egitim
diizeyi lise veya Universite olan Ogrenciler ve aileleri ile seyahat etme durumlari lehine anlamli bir farklilik
bulunurken, sinif seviyesine gore anlamli bir fark bulunamamistir. Caligma nicel aragtirma yontemi kullanilarak
gerceklestirilmis olup, nitel paradigma dogrultusunda derinlemesine arastirmalarin yapilmasi dnerilmektedir.

Anahtar kelimeler: Kirsehir, ortaokul grencileri, kiiltiirel ve tarihi degerler, bilgi diizeyi
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INTRODUCTION

In the 21st century, the changes and transformations in individual, social, and societal fields, especially
technological developments, have led people and communities to travel intentionally and knowingly. This situation
causes the development and diversification of the tourism sector.

Tourism is defined as a type of activity that involves individuals traveling from one place to another for any
purpose (Bayer, 1992). It is also expressed as travels with unique features that include staying in one place for a
certain period without being related to employment (Vanhove, 2002). When the literature related to tourism is
examined, it is seen that the definitions regarding the field involve constant interaction with the economic, cultural,
social, and natural environment, including transportation, food and beverage, accommodation, shopping,
entertainment, and all services during the trip (Tuyluoglu, 2003). Furthermore, trips made for purposes such as
entertainment, relaxation, recognition, sightseeing, participation as a spectator or in sports activities, and
increasing knowledge and experience are referred to as tourism (Doganay & Zaman, 2021). Berber (2003)
approaches the issue from a different perspective and explains tourism as situation that arises from meeting the
needs of people who temporarily stay in places they have traveled from their permanent residences. Karabulut and
Kaynak (2016) describe tourism as a travel activity for vacation, rest, entertainment, culture, and belief, which
constitute the escape and direction of people from the places they are in. From the definitions mentioned above, it
is seen that it is not easy to explain a complex and versatile activity like tourism with only one definition. This
situation arises from the differences in the authors' perspectives and priorities in defining tourism. Therefore, this
difference is reflected in the definitions of tourism (Aydin, 2012). This situation is consistent with the view that
"definitions have emerged in this context because tourism was previously considered only from an economic
dimension, but over time, the social dimension of tourism has also emerged, and thus definitions have diversified"
(Berber, 2003).

In today's world, due to various reasons such as the increase in people's welfare levels, technological
developments in transportation and communication, the desire of individuals to spend their leisure time (Ozdemir
& Kervankiran, 2011), and the emergence of travel freedom with globalization, both domestic and international
tourism activities and participation rates are constantly increasing (Milne & Ateljevge, 2001). These activities
produce positive economic results in the countries, regions, or destinations where tourism develops and contribute
to employment (Akpulat, 2020). According to Gunn (1988), attractiveness and the potential for job creation are
one of the most important elements of tourism. Tuyluoglu (2003), on the other hand, approached the issue from a
different perspective and stated that tourism is a balance factor in national income distribution and an important
employment source that contributes to the development of regions outside the industrial centers. The tourism sector
is seen as a service area that strengthens national economies and has a significant impact on solving some of the
problems in the economy in today's world (Giiliim & Artvinli, 2010). In this context, considering the development
and diversity of different tourism areas in the world, it can be seen that Turkey is quite rich in terms of its tourism
resources and diversity and is one of the leading countries in the world tourism with its income in this field
(Karakus, Cepni, & Kilcan, 2011).

Turkey, which has hosted various civilizations from ancient times to the present day and carries the traces
of different civilizations in almost every corner, has great potential in terms of cultural tourism (Bandeloglu, 2015).
According to Kilcan & Cetin (2017), the remnants of civilizations, the traditions, and customs of the relevant
societies, their lifestyles, types of food, music, and entertainment activities are among the prominent elements in
cultural tourism. According to Richards (2014), cultural tourism includes people's visits to cultural attractions or
their participation in events related to them. Although coastal tourism in our country comes to mind first when
tourism is mentioned, the desire of individuals to seek a different activity plays an important role in the
development of cultural tourism activities. As tourism activities increase in the inland tourism areas of Turkey that
are important in terms of historical and natural beauties, spatial changes occur, and as a result, the impact of
tourism on the environmental and cultural structure continues to increase (Ozdemir & Kervankiran, 2011). Cities
that can be evaluated in terms of cultural tourism stand out with their unique qualities due to the different tourist
destinations of these cities. As a result of these qualities, even a concept, phenomenon, or word about the city can
provide sufficient information about its identity (Karabulut & Kaynak, 2016).

The level of knowledge of the people living in cities regarding the tourism values of the places they live
and the natural, historical, and cultural tourism values of the region is considered important in the preservation and
development of these values. In order to achieve this, efforts are made to raise awareness through the gains in the
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lessons taught in educational institutions from a young age. For example, the social studies lesson, which plays a
leading role in this regard, aims to raise awareness and develop protection consciousness of natural, historical, and
cultural assets in the environment where students live by including different gains in the curriculum, such as
"investigating and giving examples of elements that reflect national culture in their family and surroundings",
"comparing cultural elements from different countries with the cultural elements of our country”, "realizing the
significant contributions of Anatolian and Mesopotamian civilizations to human history by starting from their
tangible remnants", "introducing natural assets and historical places, objects, and works in their surroundings",
"determining the similar and different elements between the cultural features of various regions of our country and
the cultural features of the environment they live in by comparing them", "analyzing the role of cultural elements
in people living together", "evaluating the historical development of cultural elements in daily life", and
"explaining the importance of tourism in international relations". In this context, when the studies in the literature
are examined, it is seen that various studies have been conducted to examine individuals' information (Cetin &
Girgil, 2014; Akkaya, 2017;Aksoy, Karakus & Cetin, 2013; Bahtiyar Karadeniz, Sar1 & Kabacik, 2018; Ablak,
Dikmenli & Cetin, 2014; Torun & Yildirim, 2022), awareness (Akkus, Karaca & Polat, 2015; Akpiring & Manci,
2019; Karaca, Sahbudak, Akkus & Iskin, 2017;), opinion (Karakus, Cepni & Kilcan, 2011; Sidekli & Karaca,
2013) and interests (Ding, Erdil & Kege, 2011;) towards the protection of natural, historical, and cultural tourism
values of the regions where they live. Therefore, this study stands out from other studies as it is a current study
that aims to examine the knowledge of middle school students about the tourist attractions in Kirgehir, which has

many historical and cultural riches.

The problem statement of the current research is determined as "What is the level of knowledge of 7th and
8th grade students continuing their education in Kirsehir about its cultural and historical values?" It is believed
that male students are more likely to travel frequently, students in higher grades have higher cognitive
development, the parents' education levels support the child's historical and cultural awareness, and students' level
of interest varies as the number of places they travel to increases. The sub-problems of the study aim to determine
whether the total knowledge scores of middle school students regarding Kirsehir's cultural and historical values
differ according to their gender, grade levels, their families' vacationing status, and their parents' education levels.

METHOD
Research Model

This study was designed using a quantitative research method and a cross-sectional survey model to
examine the level of knowledge of middle school students in Kirgehir regarding its cultural and historical values
across various variables. In this study, the aim was to identify the existing knowledge of middle school students
without altering the current conditions. Therefore, a cross-sectional survey model was utilized. The survey model
aims to describe the event, individual, or object under investigation in its existing state. The purpose of this model
is to define the current conditions in their natural form without any modification (Karasar, 2017). The survey
model is a quantitative research design in which data is obtained by applying a survey to a sample group or the
entire population in order to reveal the attitudes, opinions, behaviors, or characteristics of a population (Creswell,
2017).

Sample Group

The study group consisted of a total of 163 seventh (73 individuals) and eighth grade (90 individuals)
students, 87 of whom were male and 76 were female, who were continuing their education in a middle school
located in the central district of Kirsehir province, determined using an appropriate sampling method. The
appropriate sampling method was utilized in determining the study group. This method is known to provide
researchers with economy and practicality during the application phase of their research (Yildirmm & Simsek,
2021).

Data Collection Tool

For data collection purposes in this study, the Kirsehir cultural and historical tourism values knowledge test
developed by the researchers was used. In the development phase of this test, 27 items were first created and 4
options were determined for each item. The opinions of 3 subject matter experts and 2 measurement experts were
taken into account in the creation of the test items. In addition, the items created were examined by 2 Turkish
language teachers in terms of semantic properties and grammatical proficiency. To ensure the applicability of the
data collection tool, a pre-application was conducted on a group of 287 individuals in a middle school identified
as the pilot school, to examine the statistical data of the items prepared. Subsequently, 13 data collection tools
were removed from the pilot application data set because they were marked incorrectly or incompletely. Thus, 274
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knowledge test data from the pilot application data set were analyzed, and the item difficulty and item
discrimination indices for these analyses are presented in Table 1.

Table 1. Statistical Data of The Items in the Kirgehir Tourism Values Knowledge Test.

Items Item distinctiveness Item difficulty Items Item distinctiveness Item difficulty

index (1jx) ®)) index (1jx) ®))
1 0,14 0,09 15 0,62 0,68
2 0,10 0,09 16 0,14 0,17
3 0,68 0,64 17 0,64 0,69
4 0,61 0,67 18 0,69 0,69
5 0,12 0,16 19 0,62 0,68
6 0,18 0,91 20 0,08 0,16
7 0,52 0,73 21 0,54 0,68
8 0,14 0,11 22 0,65 0,56
9 0,41 0,74 23 0,75 0,57
10 0,56 0,72 24 0,47 0,82
11 0,57 0,70 25 0,54 0,63
12 0,14 0,18 26 0,48 0,62
13 0,62 0,68 27 0,20 0,93
14 0,50 0,73

Based on the information provided above, it has been decided to remove 9 questions (1, 2, 5, 6, 8, 12, 16,
20, and 27) from the measurement tool, considering the item discrimination index and item difficulty values, to
ensure the validity and reliability of the test. When the literature is reviewed, Gengtiirk (2009) mentions that when
the item difficulty index approaches 0, the item is considered difficult, and when it approaches 1, the item is
considered easy. Turgut & Baykul (2019) also state that an item difficulty value between 0-0.39 is difficult,
between 0.40-0.69 is moderately difficult, and between 0.70-1 is easy. Biiyiikoztiirk, Cakmak, Akgiin, Karadeniz,
& Demirel (2010), on the other hand, suggest that the item difficulty index should be around 0.50, items with
discrimination indexes of 0.20 and below should be removed from the test, items between 0.20-0.29 should be
further developed and included in the test again, and items with values of 0.30 and above are considered good and
can be used without any further processing. Within this context, after the necessary items were removed from the
measurement tool based on the aforementioned criteria, 18 questions were remaining in the knowledge test.

Data Collection

The researchers visited a middle school that had been previously selected using appropriate sampling
methods and conducted a preliminary interview with the school administration. During the interview, the
researchers shared information with the school administration about the purpose of the research and how long it
would take to complete. After the school administration scheduled a suitable time for the research, the researchers
entered different classrooms and provided information to the students about the purpose, importance, and
implementation of the research. They also reminded the students that they had the freedom not to participate if
they wished. The implementation phase of the study was completed in approximately 15 minutes. The researchers
then left the implementation environment, promising to inform the students and school administration about the
results of the study.

Data Analysis

Before proceeding to the analysis phase of the data obtained from the participants, the normal distribution
of the data was checked. To check for normality, the Kolmogorov-Smirnov test was applied to the data obtained
from the implementation. The Kolmogorov-Smirnov test is a precise statistical technique used to examine the
normality of data (Strunk & Mwavita, 2021; Mertler & Vannatta, 2016). As a result of the Kolmogorov-Smirnov
normality test performed on the data set, it was concluded that the data set (p=0.087) showed normal distribution.
Then, the necessary analyses were performed on the normally distributed data set using t-tests and ANOVA
statistics for independent groups. To determine which variable the statistically significant results favored, post hoc
tests, specifically the Scheffe test, were used.

Research Ethics
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Participation was carried out entirely on a voluntary basis, and no information regarding their identities
was requested from the students. Furthermore, necessary ethical approval was obtained from the university, and
the required information was provided to the school in order to utilize the data collection tool.

FINDINGS

Findings related to the first sub-problem

The independent samples t-test results to determine whether there was a significant difference in the average
scores of middle school students on the knowledge test related to Kirsehir's cultural and historical values according
to gender variable are presented in Table 2.

Table 2. Results of the t-test for Total Scores of the Knowledge Test Related to Kirsehir's Cultural and
Historical Values According to Students' Genders.

Gender n X S sd t P
Male 87 9,09 3,55 ,38 2,638 ,009
Female 76 10,71 4,28 ,49

When Table 2 is examined, it is observed that the arithmetic mean of the total scores of female students (X
=10.71) on the knowledge test related to Kirsehir's cultural and historical values is higher than the arithmetic mean
of male students' scores (X =9.09). The relationship between students' total scores on the knowledge test related to
Kirsehir's cultural and historical values and the gender variable was examined, and a statistically significant
difference was found (t=2.638, p<.05). Based on these data, it can be interpreted that the gender factor is significant
in students' knowledge of Kirsehir's cultural and historical values, and that female students have higher knowledge
of Kirsehir's cultural and historical values than male students.

Findings related to the second sub-problem

The independent samples t-test results regarding whether there is a significant difference in the average
scores of middle school students on the knowledge test related to Kirsehir's cultural and historical values according
to the grade level are presented in Table 3.

Table 3. Independent Samples t-test Results for Total Scores of Students on the Knowledge Test of
Kirsehir's Cultural and Historical Values by Grade Level.

Grade n X S sd t P
7t grade 73 10,42 3,45 ,40 1,680 ,095
8t grade 90 9,37 4,33 ,46

When Table 3 is examined, it is observed that the arithmetic mean of the total scores of the students
attending seventh grade in the knowledge test related to Kirsehir's cultural and historical values (x =10.42) and the
arithmetic mean of the scores obtained by the students attending eighth grade from the knowledge test (X =9.37)
can be seen. The relationship between the total scores of the students in the knowledge test related to Kirsehir's
cultural and historical values and the variable of grade level has been examined, and no statistically significant
difference has been found (t=1.680, p>,05). Based on these data, it can be interpreted that the grade level did not
cause any differentiation in the students' knowledge of Kirsehir's cultural and historical values.

Findings related to the third sub-problem

The independent groups’ t-test results of whether the average scores of middle school students in the
knowledge test related to Kirsehir's cultural and historical values differ significantly depending on whether they
go on vacation with their families to touristic places or not are presented in Table 4.

Table 4. T-test Results of the Total Scores of the Students in the Knowledge Test Related to Kirsehir's
Cultural and Historical Values Depending on the Variable of Going on Vacation with Family During Holidays
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Situation of Going

to Touristic Places n X ss sd t p
with the Family

Yes 85 10,84 3,59731 ,39018 3,463 ,001
No 78 8,75 4,10949 ,46531

When Table 4 is examined, it can be seen that the arithmetic mean of the total scores of the students who
went to tourist attractions with their families in relation to their knowledge test about Kirsehir's cultural and
historical values (X =10.84) is higher than the arithmetic mean of the scores of the students who did not go (x
=8.75). The relationship between the total scores of the students on the knowledge test about Kirgehir's cultural
and historical values and they are going to tourist attractions with their families was examined, and a statistically
significant difference was found (t=3.463, p<.05). Based on these data, it can be interpreted that the factor of going
to tourist attractions with their families is significant in the students' knowledge about Kirsehir's cultural and
historical values, and that students who go to tourist attractions with their families have higher knowledge about
Kirsehir's cultural and historical values than those who do not.

The findings related to the fourth sub-problem

One-way analysis of variance (ANOVA) was used to determine whether there was a significant difference
between groups based on the mother's education level. Before using the one-way ANOVA test, the homogeneity
of the groups was tested by examining the Levene test results. According to the results of the Levene test, the
groups are homogeneous (p=0.44, p>0.05). The data related to the one-way ANOVA test are presented in Table
5.

Table 5. One-way Analysis of Variance (ANOVA) Results Regarding the Total Scores of the Knowledge
Test on Kirsehir's Cultural and Historical Values of the Students According to Their Mothers' Educational Level.

Variable N X S
(1) Primary school 33 8,55 3,12
(2) Secondary school 54 8,69 3,91
(3) High 56 10,80 3,85
Mother's (4) University 20 12,35 4,03
educational status 5 ; Diff
ource o ifference
Variance KT Sd KO F Scheffe
315,546 3 105,182 7,434 ,000 1-2, 1-4,

Between groups 23 2.4

According to Table 5, there is a significant difference between the total scores of students on the cultural
and historical knowledge test of Kirsehir and the variable of mother's education level [F(3-159)=7.434; p<.05]. To
determine which groups this difference exists between, the Scheffe multiple comparison tests were performed.
According to these results, the average of the total scores of the students whose mother's education level is primary
school on the knowledge test for the cultural and historical values of Kirgehir (X =8.55) and the average of the total
scores of the students whose mother's education level is secondary school on the knowledge test about the cultural
and historical values of Kirsehir (x=8,69) and the average of the total scores of the students whose mother's
education is university (X=12,35) on the knowledge test on cultural and historical values of Kirsehir; A significant
difference was found between the participants whose mother's education level was secondary school and those
whose mother's education level was high school (x=10.80) and university, in favor of the participants whose
mother's education level was high school and university. This finding can be interpreted as an increase in students'
knowledge levels about the cultural and historical values of Kirgehir as their mothers' education levels increase.

Findings related to the fifth sub-problem

One-way analysis of variance (ANOVA) was used to determine whether there was a significant difference
between groups based on father's education level. Before conducting the one-way ANOVA test, the homogeneity
of the groups was tested and the Levene test data was examined. According to the results of the Levene test, the
groups are homogeneous (p=0.267, p>0.05). The data for the one-way ANOVA test is presented in Table 6.
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Table 6. One-way Analysis of Variance (ANOVA) Results for the Total Scores of Students” Knowledge
Test on the Cultural and Historical Values of Kirsehir According to Their Father’s Education Level.

Variable N X S
(1) Primary School 25 7,68 4,01
(2) Secondary School 48 8,25 2,94
(3) High School 49 10,55 3,80
Father’s (4) University 41 12,20 3,84
Educational Difference
Source of variance KT Sd KO F P
Status Scheffe
Between groups 490,164 3 163,388 12,520  ,000 1314
In-groups 2075,001 159 13,050 ’
2-3,2-4
Total 2565,166 162

According to Table 6, there is a significant difference between the total scores of students on the Kirsehir's
cultural and historical values knowledge test and the variable of father's educational level [F(3-159)=12,520;
p<.05]. To determine which groups this difference exists between, the Scheffe multiple comparison tests were
conducted. According to these results, the average of the total scores of the students whose father's education level
is primary school on the knowledge test for the cultural and historical values of Kirsehir (X =7.68) and the average
of the total scores of the students whose father's education level is high school on the knowledge test regarding the
cultural and historical values of Kirsehir (x=8.25) and the mean score of the students whose father's education
level is university (X= 12.20) on the knowledge test on cultural and historical values of Kirgehir; A significant
difference was found between the participants whose father's education level is secondary school and those whose
father's education level is high school and university, in favor of the participants whose father's education level is
high school and university. This finding can be interpreted as an increase in students' knowledge level of Kirsehir's
cultural and historical values as their fathers' educational level increases.

DISCUSSION AND CONCLUSION

Looking at the results of this study, which aimed to determine whether the knowledge levels of middle
school students about Kirsehir's cultural and historical values differ according to various variables, it was found
that female students have a higher level of knowledge about Kirsehir's cultural and historical values compared to
male students. Other studies that determined the perceptions and attitudes of university students regarding cultural
tourism in the literature also found significant differences according to gender (Ding, Erdil & Kece, 2011; Bahtiyar
Karadeniz, Kabacik & Sar1, 2018). It is noteworthy that the significant differences were generally in favor of males
in these studies. In this respect, it can be said that the results of the current research differ from some of the research
results shown above. However, when the literature is examined, it is found that there is no significant difference
between male and female students at the university level (Ablak, Dikmenli & Cetin, 2014), no significant
difference was detected between 8th grade female and male students in terms of their knowledge about Nazilli's
historical and cultural tourism (Akkaya, 2017), there is no significant difference between genders in terms of
regional awareness of the local people (Akpiring & Manci, 2019), and there are studies that evaluated students'
views on tourism and found no significant difference between gender and views on tourism (Karakus, Cepni &
Kilcan, 2011).

One of the other results of the study revealed that the grade level of the participants did not cause a
significant difference in the average scores they obtained from the knowledge test about Kirsehir's cultural and
historical values. In a study by Aksoy, Karakus, & Cetin (2013), which is included in the literature, no significant
difference was found in the perception of cultural tourism among 6th and 7th-grade students based on class. On
the other hand, in studies conducted by Karaca, Sahbudak, Akkus, & Iskin (2017) and Akkus, Karaca, & Polat
(2015) at the university level, it was found that the participants' knowledge of cultural tourism was in favor of 2nd,
3rd, and 4th-grade students, and 1st-grade students had lower knowledge compared to others. This result differs
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from the result of the current study. This difference is believed to stem from university students having more
tendencies and opportunities to explore their surroundings.

It has been determined that there is a significant difference between middle school students' average
scores on the knowledge test about the cultural and historical values of Kirsehir and the variable of their tourism
trips with their families during vacation periods. This finding differs from the results of the study conducted by
Ablak, Dikmenli, & Cetin (2014), where there was no significant difference between the average scores of
university students based on their participation in trips. It is believed that this difference stems from the fact that
middle school students do not have other opportunities besides traveling with their families.

On the other hand, it was found that the average scores of students in the knowledge test about Kirsehir's
cultural and historical values differed according to the education levels of their mothers. This result differs from
the conclusion of Akkaya (2017) and Ablak, Dikmenli, & Cetin's (2014) studies, which found that mothers'
education levels did not cause any differentiation. Furthermore, it was determined that the average scores of
participants in the knowledge test about Kirsehir's cultural and historical values varied according to the education
levels of their fathers. This result, like the one on maternal education level, differs from the findings of Akkaya
(2017) and Ablak, Dikmenli, & Cetin's (2014) study. Based on the results of the research, informative activities
aimed at increasing the knowledge of the cultural and historical values of Kirsehir should be organized for the
parents of students whose parents have elementary and middle school education levels, as well as male students.
In addition, quantitative studies covering different socio-economic conditions such as villages, towns, and districts,
and qualitative studies suitable for a qualitative paradigm can be conducted to obtain more in-depth information,
which can include schools located in Kirsehir city center. It is believed that male university students tend to travel
more frequently, hence it is recommended to support the tendency of female students to travel from a young age.
Since middle school students do not have the opportunity to travel to distant places alone, it is suggested that
families travel together with their children and introduce them to historical and cultural landmarks.

Statements of Publication Ethics
This study received ethical approval from the Ethics Committee of Gazi University Rectorate with reference
number 619549, and the principles of the research and publication ethics were followed by the authors.

Researchers’ Contribution Rate
The contribution of each researcher in the article is equal.

Conflict of Interest
The authors declare that there is no conflict of interest.

REFERENCES

Ablak, S., Dikmenli, Y. & Cetin, T. (2014). Universite dgrencilerinin Kirsehir’in tarihi ve Kkiiltiirel turizm
degerlerine yonelik bilgileri. Usak Universitesi Sosyal Bilimler Dergisi, 7(2), 171-186.

Akkaya, M. (2017). Nazilli’deki kiiltiirel ve tarihi degerlere iliskin ogrenci gorlis ve bilgilerinin
incelenmesi. Uluslararasi Tiirk Egitim Bilimleri Dergisi, 2017(8), 226-239.

Akkus, G., Karaca, S., & Polat, G. (2015). Miras farkindalig1 ve deneyimi: {iniversite 6grencilerine yonelik kesifsel
bir ¢alisma. Akademik Bakis Uluslararasi Hakemli Sosyal Bilimler Dergisi, (50), 71-81.

Akpiring, E. & Manci, A. R. (2019). Yerel halkin kiiltiirel miras farkindalifi ve deneyimi: Sanlurfa
ornegi. International Journal Of Contemporary Tourism Research, 3(2), 245-260.

Akpulat, N. A. (2020). Turizm 6grencilerinin i glivencesizligi ve kariyer iyimserliginin turizm sektorii algisini
etkilemesi iizerine bir arastirma. Celal Bayar Universitesi Sosyal Bilimler Dergisi, 18(1), 170-190.

Aksoy, B., Karakus, U. & Cetin, T. (2013). Ilkdgretim 6grencilerinin turizm turizmin sosyo-kiiltiirel ve ekonomik
etkilerine iligkin goriislerinin incelenmesi. EKEV Akademi Dergisi, 17(54), 45-58.

Aydimn, O. (2012). Tiirkiye’de Alternatif bir turizm: saglik turizmi. KMU Sosyal ve Ekonomik Arastirmalar
Dergisi, 14 (23), 91-96.

433



Bahtiyar Karadeniz, C., Sar1, S. & Kabacik, M. (2018). Universite 6grencilerinin Ordu ilinin dogal ve kiiltiirel
turistik ¢ekiciliklerine iliskin bilgi ve deneyimleri. Karadeniz Sosyal Bilimler Dergisi, 10(19), 667-684.

Bandeloglu, Z. (2015). Tiirkiye’de kiiltiir turizmi potansiyeli lizerine bir degerlendirme. Kahramanmaras Siitgii
Imam Universitesi Iktisadi ve Idari Bilimler Fakiiltesi Dergisi, 5(2), 155-168.

Bayer, M. Z. (1992). Turizme giris. istanbul: Isletme Fakiiltesi Yayinlari.

Berber, S. (2003). Sosyal degisme katalizorii olarak turizm ve etkileri. Selcuk Universitesi Sosyal Bilimler
Enstitiisii Dergisi, 9, 205-221.

Biiyiikoztiirk, S., Kilic-Cakmak, E., Akgiin, O. E., Karadeniz, S. & Demirel, F. (2010). Bilimsel arastirma
yontemleri. Ankara: Pegem Yayinlari.

Creswell, J. W. (2017). Egitim arastrmalari: nicel ve nitel arastirmanmin planlanmasi, yiiriitiilmesi ve
degerlendirilmesi. (Cev. H. Eksi). Istanbul: EDAM.

Cetin, T. & Giirgil, F. (2014). Universite dgrencilerinin Bartin’in dogal ve kiiltiirel turizm degerlerine yonelik
bilgileri. Usak Universitesi Sosyal Bilimler Dergisi, 7 (4), 255-274.

Ding, E., Kece, M. & Erdil. M. (2011). Usak tiniversitesi 6grencilerinin tarihi ve kiiltiirel eserler hakkindaki ilgi
ve bilgilerinin incelenmesi. Usak Universitesi Sosyal Bilimler Dergisi, 4(2), 267-285.

Doganay, H. & Zaman, S. (2021). Tiirkiye turizm cografyast (Giincellenmis 7. Baski). Ankara: Pegem Akademi
Yaymevi.

Gengtiirk, E. (2009). ilkdgretim sosyal bilgiler 6gretmen adaylarinin cografya okuryazarlik diizeylerinin
belirlenmesi. Yayimlanmamis Doktora Tezi, Gazi Universitesi, Ankara.

Gunn, C. A. (1988). Vacationscape: Designing tourist regions. Van Nostrand Reinhold.

Giiliim, K., & Artvinli, E. (2010). Turizm cografyasi dersinin cografi algiya etkisi: deneysel bir calisma. Marmara
Cografya Dergisi, (22), 439-453.

Karabulut, T. & Kaynak, i. H. (2016). inang turizmi baglaminda kentsel turizm ve kiiltiirel turizm: Konya
ornegi. Selcuk Universitesi Sosyal Bilimler Enstitiisii Dergisi, (35), 185-191.

Karaca, S., Akkus, G., Sahbudak, E. & Iskin, M. (2017). Kiiltiirel miras farkindaligi: Cumhuriyet Universitesi
ogrencilerine yonelik bir uygulama caligmasi. Akademik Arastirmalar ve Calismalar Dergisi, 9(16), 86-
100.

Karakus, U., Cepni, O., & Kilcan, B. (2011). ilkdgretim ikinci kademe dgrencilerinin turizme ydnelik goriislerinin
cesitli degiskenler agisindan incelenmesi (Safranbolu’da nicel bir ¢alisma). Pegem Egitim ve Ogretim
Dergisi, 1(4), 85-95.

Karasar, N. (2017). Bilimsel arastirma yontemi: kavramlar, ilkeler, teknikler. Ankara: Nobel.

Kilcan, B., & Cetin, T. (2017). Ogretmen adaylarmin kiiltiirel turizm ve Haci Bektas Veli’ye iliskin
disiinceleri. Tiirk Kiiltirii ve Haci Bektas Veli Arastirma Dergisi, 82, 71-89.

Mertler, C. A. & Vannatta, R. A. (2016). Advanced and multivariate statistical methods: practical application and
interpretation. New York: Routledge.

Milne, S. & Ateljevge, 1. (2001). Tourism economic development and the global local nexus: theory embracing
complexity. Tourism Geographies, 4, 369-393.

Ozdemir M. A. & Kervankiran 1. (2011). Turizm ve turizmin etkileri konusunda yerel halkin yaklagimlarinin
belirlenmesi: Afyonkarahisar 6rnegi. Marmara Cografya Dergisi, (24), 1-25.

Richards, G. (2014). The role of gastronomy in tourism development. presentation to the fourth international
congress on noble houses: a heritage for the future, Tilburg University, The Netherlands.

Sidekli, S. & Karaca, L. (2013). Sosyal bilgiler 6gretiminde yerel, kiiltiirel miras 6gelerinin kullanimina iligkin
Ogretmen aday1 goriisleri. Gaziosmanpasa Bilimsel Aragtirma Dergisi, 5, 20-38.

Strunk, K. K. & Mwavita, M. (2021). Design and analysis in educational research using jamovi: ANOVA designs.
New York: Routledge.

434



Torun, U. & Yildirim, T. (2022). Sosyal bilgiler égretmenlerinin okul digt 6grenmeye yonelik bilgileri, bilissel
yapilar1 ve uygulama durumlart lizerine bir inceleme. Uluslararas: Tiirk Egitim Bilimleri Dergisi, 10 (18),
222-249.

Turgut, M.F & Baykul, Y. (2019). Egitimde ol¢me ve degerlendirme. (8. bask1). Ankara: Pegem Yaymecilik.

Tuyluoglu, T. (2003). Tiirkiye 'de turizm egitiminin niteligi. (Yiiksek Lisans Tezi). Ankara Universitesi, Sosyal
Bilimler Enstitiisii, Ankara.

Vanhove, N. (2002). The economics of tourism destinations. Roterdam: Routletge Taylor and Francis Group.

Yildirim, A. & Simsek, H. (2021). Sosyal Bilimlerde Nitel Arastirma Yontemleri. Ankara: Seckin Yayincilik.

435



Bartin University Journal of Faculty of Education a0
dergipark.org.tr/buefad
BUEFAD Volume 13, Issue 2 DOI: 10.14686/buefad. 1206364

An Investigation of Mathematics Education Studies
Conducted with Turkish Primary Teachers

Duygu Oren Vural ™ & Sevim Sevgi Research Article
Received: 17.11.2022
Revised: 15.7.2023

Accepted: 18.7.2023

* Dr. Duygu Oren Vural, Kocaeli University, https:/orcid.org/0000-0002-1676-6348 * duyguoren@gmail.com
® Dog. Dr. Sevim Sevgi, Kayseri University, https:/orcid.org/0000-0002-6611-5543

Abstract

The studies utilized with inservice and preservice primary teachers in the field of mathematics teaching are
among the research areas that are important and will not lose their importance soon as the outcomes of these research
areas are critical for teaching mathematics in primary education and restructuring teacher education programs. As the
number of studies in this field conducted in recent years increases, the necessity of reference research that will guide
future studies and evaluate the status of current ones comes to the front. Using the method of systematic reviewing,
research studies on mathematics education, that are published in the journals indexed in ULAKBIM, conducted
between 2010-2021 years, and conducted with in-service and preservice primary teachers in Turkey, were examined.
A total of 100 research studies were analyzed by utilizing content analysis. All the studies were examined focusing
on their research area, learning area, research method, data collection instruments, samples, sample size, and their
data analysis methods. This study aimed to reveal the research trends in Turkey first. The secondary goal of the study
is to guide the future research studies by revealing what is highlighted and missing in the field. Considering research
results, researchers can expand and improve research in primary mathematics education.

Keywords: Primary teachers, preservice primary teachers, primary education, mathematics, mathematics
education.

Tiirkiye’deki Simif Ogretmenleriyle Yapilan Matematik Egitimi
Cahismalarimin Incelenmesi
Oz

Matematik 6gretmenligi alaninda hizmet i¢i ve dgretmen adaylar: ile yapilan ¢alismalar, 6nemli aragtirma
alanlar1 arasindadir ve bu arastirma alanlarmim ¢iktilarn ilkokul matematik Ogretimi ve Ogretmenin egitimi
programlarinin yeniden yapilandirtlmasi igin kritik oldugu i¢in énemini kaybetmeyecektir. Bu alanda son yillarda
yapilan caligmalarin sayist arttikga, gelecekte yapilacak caligmalara yon verecek ve mevcut olanlarin durumunu
degerlendirecek referans arastirmalarin gerekliligi 6n plana ¢ikmaktadir. Sistematik inceleme yontemi kullanilarak,
Tiirkiye'de 2010-2021 yillart arasinda ULAKBIM'de indekslenen dergilerde yaymlanan, matematik egitimi ile ilgili
hizmet i¢i ve 6gretmen adaylart ile yiiriitiilen aragtirmalar incelenmistir. Toplam 100 arastirma ¢aligmasi igerik analizi
kullanilarak analiz edilmistir. Tiim ¢aligmalar 6grenme alani, aragtirma alani, veri toplama araglari, aragtirma yontemi,
orneklem biiyiikliigi, orneklem ve veri analiz yontemlerine odaklanarak incelenmistir. Bu ¢aligma, oncelikle
Tiirkiye'deki aragtirma egilimlerini ortaya koymayi amaglamistir. Caligmanin ikincil amaci, alanda vurgulanan ve
eksik olan yonleri ortaya ¢ikararak gelecek arastirmalara yon vermektir. Arastirma sonuglar1 dikkate alindiginda,
arastirmacilar ilkdgretim matematik egitiminde arastirmalar1 genisletebilir ve gelistirebilir.

Anahtar kelimeler: Sinif 6gretmenleri, sinif 6gretmeni adaylari, matematik, matematik egitimi
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INTRODUCTION

Content analysis studies are performed to reveal the themes mentioned and not referred to in the literature and
to describe the profiles for the contents of these themes (Fraenkel and Wallen, 2000). These studies present
important data for researchers and educators as they illustrate themes that are studied extensively or left
incomplete. Content analysis studies help to systematize existing studies, which are essentially independent of
each other, by establishing a relationship within the scope of their themes, methods, frameworks, and research
questions dealt with. For content analysis studies to contribute to the field, the studied field should be reviewed
regularly, and systematically, and its scope should be broadened and updated. Staton-Spicer and Wulff (1984)
stated that the most appropriate way to define a field is to study research trends in that field. By examining the
research studies conducted in any discipline, the research trends in that discipline can be determined. Lee, Wu,
and Tsai (2009) indicated that analyzing the scientific studies on a topic can provide substantial information about
the depth and extent of that topic and it unveil a panorama of the studied field. Studies conducted on research
trends can be used to describe the past status of the discipline investigated or to predict the future status of the
field.

Content analysis studies in Turkey differ in their fields and scopes. Several sub-disciplines in educational
research have been reviewed (Calik and Sozbilir, 2015) in these studies. Review of research on educational science
(Erdem, 2011), research on educational technologies (Alper and Giilbahar, 2009; Kii¢iik, Aydemir, Yildirim,
Arpacik, and Goktas, 2013), research on science education and environmental education (Calik, Unal, Costu, and
Karatag, 2008; Erdogan, Usak, and Bahar, 2013; Sozbilir, Kutu, and Yasar, 2012) has been conducted as content
analysis studies. The scope of these studies has some similarities. Though the period of studies and databases that
selected field of research studies published varied, there were commonalities in the methods of analysis of content.
Years, designs of research, types of data collection methods and tools, samples and populations, types of data
analysis methods, and the subject matters under the research fields are the common parameters focused on those
studies.

In the field of mathematics education, though limited in number, there are some content analysis studies
conducted in Turkey. In these studies, the mathematical education research studies published from 1987 to 2014
in journals in Turkey had been analyzed at various time intervals and with various dimensions. For example,
Kayhan and Ozgiin-Koca (2004) examined the research done in mathematics education between 2000-2002. Their
research samples consist of research articles on mathematics education in the Current Index to Journals in
Education (CIJE) database, doctoral dissertations and master's thesis in the Dissertation Abstract database, and
theses on mathematics education in the Turkish Higher Education Institution-Tiirkiye Yiiksek Ogretim Kurumu
(HEI-YOK) database. According to the findings of this study, research articles in 2000-2002 were carried out
mostly by focusing on cognitive aspects, subjects in the mathematics curriculum, and methods of teaching. In
another study, Tatar and Tatar (2008) analyzed the articles published in Turkey on mathematics and science
education descriptively. They explored the keywords of the 680 articles that were published in 26 refereed journals
between 2000 and 2006. Researchers revealed that keywords specific to science and mathematics curriculum
subjects had a low frequency of use. Besides, subjects in science and mathematics curriculum at the primary level
were found less studied than those at the secondary and university level. It was also revealed that the researchers
focused more on the misconceptions in the field of science education and attitude studies in the field of
mathematics education. In another study, 129 articles on mathematics education published in four journals between
2000-2006 were analyzed by Ulutas and Ubuz (2008). Based on their findings, much of the studies done in the
field of mathematics education between 2000 and 2006 were conducted with elementary school students and
preservice teachers as samples; and conducted on cognitive and affective dimensions, and teaching methods as
research topics. It was determined that many of the investigated studies were experimental, done by using
quantitative methods, used tests and questionnaires as data collection instruments, and conducted on the topics of
numbers and geometry. And most of the publications were found to belong to the education faculty members of
universities in the Central Anatolia Region. Another content analysis study with articles published in mathematics
education by Turkish researchers conducted by Ciltas, Giiler, and Sozbilir (2012). Researchers examined a total
of 359 articles on mathematics education published in 32 different international journals between 1987 and 2009.
Result of their analysis indicated that there was an important increase in mathematics education research studies
after 2002. Researchers also found that there was a dominance of quantitative methods in the field; learning studies
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were indicated as the forefront research subject; use of a single data collection instrument was more prevalent and
utilizing descriptive statistical techniques (percentage and frequency) stand out primarily.

Considering the studies conducted, it can be claimed that content analysis studies on mathematics education
were not conducted in regular time intervals. With different research, trends in mathematics education until 2009
were investigated. Limited amount of research focused research after 2010. Moreover, existing studies are not
consistent in the manner of analyzes conducted; the journals and themes focused on the studies seemed to differ
from each other. Consequently, studies are inadequate in terms of describing general trends in mathematics
education and its’ change over the years and demonstrating a detailed analysis of specific areas (for example,
primary teaching) in mathematics education studies conducted in Turkey. Additionally, existing studies suggested
that more comprehensive studies should be done. Based on these premises, the present study intended to determine
the research trends between 2010-2021 in mathematics education studies carried out with in-service and preservice
primary teachers in Turkey. Many of the eligible studies conducted in Turkey were taken part in the journals
indexed in the ULAKBIM database so that mathematics education research studies published in these journals
were examined.

Research Questions
The followings are the research questions guiding this study.
1. How is the distribution of the studies according to learning areas?
In which research areas are the studies conducted frequently?
What are the research methods commonly used in the studies?
What are the data collection instruments frequently used in the studies?

What are the samples and sample sizes frequently used in the studies?

S

What are the methods for analysis data frequently used in the studies?
METHOD

The goal of this study is to investigate research studies in the field of mathematics education performed
with in-service and preservice primary teachers. This study is a qualitative case study in nature. The study uses
document analysis to identify relevant research studies and content analysis to identify themes and concepts
covered in those studies. The mathematics education research studies conducted with Turkish primary teachers
published in journals indexed in ULAKBIM database between 2010-t0-2021 were identified and they constitute
the data collection instrument of the present study.

Sample and Data Collection

For obtaining the research studies as samples for this study, the ULAKBIM database was used. The method
of selection for the ULAKBIM database was purposive. Since this database contains quite a lot of research studies
conducted by researchers in Turkey, it is convenient to use it to portray the status of research in the selected field.
The ULAKBIM database was searched both in an inductive and deductive manner. First, a list of journals indexed
in the database was attained. The journals in which an educational research study can be published were
investigated. Then, journals were surveyed from 2010 to 2021. That is all issues of each journal published between
2010 to 2021 were examined one by one and article by article. The articles which were related to mathematics
education and conducted with in-service or preservice primary teachers were selected and included in this study.
Besides this deductive searching technique, an inductive searching technique was adapted, too. The keywords,
such as ‘teacher’, ‘primary school teacher’, ‘school mathematics’, ‘primary teacher’, ‘primary school’,
‘mathematics’, ‘education’, ‘mathematics education’, ‘mathematics teaching’, ‘mathematics learning’, ‘preservice
teacher’, in-service teacher’, ‘preservice primary teacher’, ‘in-service primary teacher’ and ‘teacher education’
were determined. Each keyword and all combinations of keywords were used to search the ULAKBIM database.
Using two searching techniques allows us to cross-check and not leave any related article outside of this study. A
total of 100 mathematics education research articles, conducted with preservice and in-service primary teachers,
published in 36 different journals were obtained (check Appendix for the list of articles). In Table 1, the frequencies
of the distribution of the 100 articles for each year are given.
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Table 1. Distribution of Articles

Year # of Articles
2010 7
2011 12
2012 9
2013 14
2014 6
2015 17
2016 12
2017 9
2018 2
2019 6
2020 6

As presented in the Table 1, the highest number of related articles in the ULAKBIM database was published
in 2015. The number of articles decreased gradually after this year. The least number of articles was published in
2018. The list of the articles is given in the appendix with references. In Table 2, journals names and the number
of articles attained in each journal are presented.

Table 2. ULAKBIM Journal List

Name of the journals # of Articles
1. “Abant Izzet Baysal University Journal of Faculty of Education” 4
2. “Adiyaman University Journal of Educational Sciences” 1
3. “Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi” 4
4. “Mediterranean Journal of Educational Research (MJER)” 1
5. “Bartin University Journal of Faculty of Education” 5
6. “Bayburt Egitim Fakiiltesi Dergisi” )
7. “Cumbhuriyet International Journal of Education” 6
8. “Dumlupinar University Journal of Social Sciences” 1
9. “Ege Journal of Education” 3
10. “Education and Science” 6
11. “Journal of Education and Humanities: Theory and Practice” 1
12.  “Electronic Journal of Social Sciences” 5
13. “Erzincan University Journal of Education Faculty (EUJEF)” )
14. “Gazi University Journal of Gazi Educational Faculty” 3
15. “Gaziantep University Journal of Social Sciences (GAUN-JSS)” )
16. “Hacettepe University Journal of Education” 3
17. “International Journal of Eurasia Social Sciences (IJOESS)” 3
18. “Elementary Education Online” 4
19. “Inonu University Journal of the Faculty of Education INUJFE)” )
20. “Kastamonu Education Journal” 11
21. “Journal of Theoretical Educational Science (JTES)” 4
22. “Marmara University Atatiirk Education Faculty Journal of Educational Sciences” )
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23. “Mehmet Akif Ersoy University Journal of Education Faculty”

24. “Mersin University Journal of The Faculty of Education” z
25. “Milli Egitim Dergisi” )
26. “Mustafa Kemal University Journal of Social Sciences Institute” )
27. “Necatibey Faculty of Education Electronic Journal of Science and Mathematics Education” 1
28. “Ondokuz Mayis University Journal of Education Faculty” |
29. “Pegem Journal of Education and Instruction” )
30. “Sakarya University Journal of Education” |
31. “The Journal of Turkish Educational Sciences” 3
32. “Trakya Journal of Education” 1
33. “Turkish Journal of Computer and Mathematics Education (TURCOMAT)” ]
34. “Turkish Journal of Giftedness and Education (TJIGE)” 1
35. “Journal of Uludag University of Faculty of Education (JUUFE)” 3
36. “International Journal of Curriculum and Instructional Studies (IJOCIS)” )
Total Number of Articles 100

Table 2 shows the journal names which were used during the content analysis. A total of 36 journals were
searched and as a result, 100 articles which were published in these journals were determined and included for the
analysis. The number of articles in each journal was between 1 and 11.

Data Analysis

In the process of data analysis, categorical analysis, which is one of the content analysis processes, was utilized.
A form developed by Sozbilir et al. (2012) as Publishing Classification Form was used to analyze the research
articles included in the study. The Publishing Classification Form has originally been developed to classify articles
related to educational sciences and sub-domains. For this study, however, the form was revised for mathematics
education research studies and used to classify 100 research articles performed with in-service and preservice
primary teachers. Using the publication classification form for mathematics education studies, articles were
classified according to their ‘learning areas’, ‘research areas’, ‘research methods’, ‘data collection tools’, ‘samples
and sample sizes’, and ‘data analysis methods’. Microsoft Excel program was used to organize the data obtained
from the articles. Each article was investigated and coded separately by two researchers. The degree of agreement
between the categories that each researcher identified for articles means that the inter-coder reliability (Miles &
Huberman, 1994) of this study was 0.92. After the consensus was reached between differently coded categories,
frequency and percentage tables were formed.

FINDINGS

The results obtained from the analysis of the 100 research articles published in 36 journals are presented in this
study. Related articles were investigated in terms of their mathematics learning areas, research areas, research
designs, data collection tools (instruments), sample and sample size, and data analysis methods. Results related to
each of these domains are given in the following sections, respectively.

Learning Area and Research Area

100 research articles published in 36 journals are explored by learning areas. These learning areas are related
to the Turkish National Mathematics Curriculum learning areas. The distribution of articles by learning areas is
given below.
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Table 3. Distribution of Articles by Learning Areas

Learning Area # of Articles (%)
Arithmetic 1 1
Geometry 15 14.9
Fractions 4 4
Numbers 2 2
Operations, Ratio-Proportion 4 4
Statistics and Probability 1 1
Graphs 1 1
Logic 1 1
Measurement 1 1
No Learning Area 71 70.3

According to the findings presented in the Table 3, 70.3 % (n = 60) of the studies examined did not address a
mathematics learning field. When looking at the articles about a mathematics learning area, it is noteworthy that
the number of articles about geometry (14.9 %) is more than other learning areas. The proportion of articles in
other learning areas is very low, varying from 1 to 4 %. The distribution of the articles according to their research
areas is given in Table 4.

Table 4. Article Distribution across the Research Areas

Research Areas # of Articles (%)
Subject Matter and Pedagogical Content Knowledge 24 22.9
Perception-View 29 27.6
Anxiety-Attitude-Belief 26 24.8
Mathematics Achievement-Knowledge — Ability 19 18.1
Scale Development 5 4.76
Teaching Practices 2 1.9

As indicated in the Table 4, six research areas were found as a result of analysis. The studies focus mostly on
perception-view (27.6%) as a research area. This research area was followed by anxiety-attitude-belief (24.8%)
and subject matter knowledge and pedagogical content knowledge (22.9%) areas.

Research Designs
In Table 5, The distribution of articles by their research designs is presented.

Table 5. Distribution of Articles According to Their Research Designs

Research Designs # of Articles (%)
Semi-Experimental Study 3 3
Phenomenology 6 6
Relational Survey 26 26
Content Analysis 12 12
Case Studies 22 22
Descriptive Survey 26 26
Factor Analyses 5 5
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In line with the data obtained and presented in Table 5, it was revealed that many of the studies used non-
experimental designs (97%). When the designs of the studies were analyzed, almost all the experimental studies
were semi-experimental designs (weak experimental design) (3%), while in non-experimental studies the survey
designs (52%) (Descriptive survey design 26%; relational survey design 26%) were used more than other designs.

Data Collection Tools
The distribution of articles in line with their data collection tools is given in Table 6 and Table 7.

Table 6. Distribution of Articles Using one or more Data Collection Tools

# of Data Collection Tools Data Collection Tools # of Articles (%)
Articles using one data collection tool Survey 28
Interview 15 58
Test 15
Articles using multiple data collection tools Survey 29
Interview 15
42
Test 12
Observation 5

As indicated in Table 6, it was discovered that 58% of the research studies use only one data collection tool
(instrument); mainly survey, interview, and test. 42% of the studies on the other hand use more than a single data
collection tool (instrument) together. It should be noted that different than studies using one data collection tool,
observation is used by studies using multiple data collection tools

Table 7. Article Distribution across the Data Collection Tools

Data Collection Tools # of Articles (%)
Survey 57 45.2
Interview 30 23.8
Test 26 20.6
Observation 5 3.9
Alternative measuring tools 8 6.3

As observed in the Table 7, the most preferred data collection tools by the research studies are survey (45.2%),
interview (23.8%), and test (20.6%), respectively. While alternative measurement tools (such as diary, picture,
concept map, field notes, lesson plan, reflective report, etc.) were used in 9.3% of studies, the least used data
collection tool was observation (5.8%).

Sample and Sample Size

The distribution of articles along with the sample is given in Table 8.

Table 8. Article Distribution across Sample

Sample # of Articles (%)
Preservice Primary Teachers and Primary Teachers 2 2
Primary Teachers 28 28
Preservice Primary Teachers 70 70

The findings as presented in Table 8 show that research studies were mostly conducted with preservice primary
teachers (70%). While studies involving primary teachers constitute nearly one-fourth of the studies (28%), studies
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involving both groups (2%) are quite rare. Table 9 shows the distribution of the articles according to their sample
size.

Table 9. Distribution of Articles by Their Sample Size

Sample Size # of Articles (%)
From 1 to 10 13 13
Between 11-30 11 11
Between 31-100 21 21
From 101 to 300 39 39
Between 301-1000 14 14
Over 1000 2 2

Table 9 indicates the sample size of the research studies. It was exposed that the most preferred sample size
was a group of 101-300 participants (39%). This sample size was followed by studies in which 31-100 (21%) and
301-100 (14%) participants were included. It was observed that very large sample sizes (2%) were avoided while
very small sample groups were 13% in sample selection.

Data Analysis Methods
Distribution of articles concerning their research method is given in Table 10.

Table 10. Article Distribution concerning Data Analysis Method

Data Analysis Method # of Articles (%)
Quantitative 53 53
Qualitative 42 42
Mixed 5 5

As presented in Table 10, it was revealed that in the data analysis of the studies examined quantitative
methods were used in 53% of and qualitative methods were used in 42% of the articles according to the results of
the analysis. Articles using mixed methods were very low (5%).

DISCUSSION AND CONCLUSION

Research trends between 2010-2021 in mathematics education studies carried out with in-service and
preservice primary teachers in Turkey were aimed to investigate in this study. For this content analysis of related
research articles obtained from the ULAKBIM database was carried out focusing on learning areas, research areas,
research designs, data collection instruments, samples and sample size, and data analysis methods.

Within the scope of this research, firstly, the distribution of the studies according to their learning areas was
investigated. The results showed that no learning area has been targeted in most of the research studies on
mathematics education conducted with preservice and in-service primary teachers. In studies where a learning area
is specified, geometry, as a learning area comes to the forefront. However, articles in other learning areas were
inadequate. Similarly, in Ulutas and Ubuz (2008)’s study investigating the research trends and tendencies in
mathematics education, numbers and geometry was found as learning areas that many research studies were
focused on. They stated that studies on other subjects were quite insufficient. The results reached about learning
areas in this research have similarities with Ciltas, Giiler, and Sozbilir (2012)’s study. They found that subject-
based studies were few (Ciltas et al., 2012).

In addition to their learning areas, it was unveiled that the studies were conducted mostly with the preservice
teachers. This result is quite consistent with the results of the study conducted by Ciltas et al. (2012). Also, this
result supports the findings of the research made by Lubiensky and Bowen (2000). In both research, the main
factor in conducting mathematics education studies mostly with preservice teachers was explained in such a way
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that the researchers mostly work in universities, and it is easy to reach preservice samples as a convenient sampling
methodology.

When looking at the distribution of the research methods utilized in the articles, the general trend was toward
the use of non-experimental research designs. While the most prominent methods among these were descriptive
and relational surveys, the case study design was also observed to be widely used in the research studies.
Additionally, quantitative analysis methods were mostly conducted while the use of mixed methods (quantitative
and qualitative together) were very rare. These results are consistent with the results proposed in the other studies.
Ciltas et al. (2012) stated that quantitative methods (59.6%) were used more than qualitative methods (35.1%)
followed, and mixed studies were very rarely. Moreover, Ulutas and Ubuz (2008) determined that many of the
studies published similarly are quantitative studies. Hart, Smith, Swars, and Smith (2009), on the other hand,
reached a different conclusion in their study examining the methods in the research studies conducted until 2005.
Researchers stated that approximately half of the studies were built on the qualitative research design and the most
used research pattern after qualitative research is mixed designs, not quantitative. In other words, contrary to
studies in Turkey, mixed patterns and qualitative studies are given more importance in international literature,
while quantitative methods are mostly used in studies in Turkey.

Besides the data analysis method of the studies, data collection tools were also examined. According to the
results obtained, surveys were used more than other data collection tools. In addition to surveys, interviews and
tests were frequently used in studies as the main data collection tools. On the other hand, alternative assessment
tools were less used. Also, the distribution of data collection methods of the studies is another dimension examined.
Results showed that more than half of the research studies rely on only a single data collection instrument.

In conclusion, the present study was conducted to investigate the trends in the field of mathematics education
research focusing on inservice and preservice primary teachers in Turkey between 2010 and 2021. As stated at the
beginning, content analysis studies portray the themes mentioned and those remain missing in the literature. This
research highlighted that mathematics education research studies in Turkey, conducted with preservice and
inservice primary mathematics teachers are surveyed studies and half of them were descriptive. As revealed, these
studies generally used preservice teachers as samples, conducted with a sample size of 101-to-300 participants.
Additionally, studies specific to a learning area were very rare. Research areas such as “perception-view” and
“anxiety-attitude” constituted more than half of the existing studies. Moreover, in more than half of the studies,
single data collection instrument (mostly surveys), and quantitative data analysis methods were utilized.

With these results in hand, several recommendations for future research studies can be made. First, more
studies conducted with in-service teachers are needed. Also, the dominance of non-experimental study designs put
forward a necessity for experimental design studies in the field. Besides these, studies conducted with larger
sample sizes would be designed. Another important suggestion can be made on the teachers’ classroom practice
which is a research area very much neglected in previous studies. More studies are needed on in-service primary
teachers’ classroom practice and future studies should focus more on this area.
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