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Message from the Editor-in-Chief

Dear Colleagues,

It is with great pleasure that we present the April 2025 issue of The Turkish Online Journal of Educational
Technology (TOJET). This issue brings together a rich selection of research studies that reflect the evolving
dynamics of educational technologies and media across different disciplines and cultural contexts.

As digital transformation continues to reshape education globally, the articles featured in this issue emphasize
the interdisciplinary nature of technology integration. Topics span from e-learning environments and mobile
technology use in education to curriculum development strategies and the social impacts of digital media.

This issue includes a diverse range of studies from researchers around the world. For instance, we examine the
effects of social media marketing on consumer education in the real estate sector, explore students' perceptions
of e-learning in higher education, and analyze the educational implications of smartphone usage across various
student demographics. We also highlight systematic reviews and meta-analytical approaches to program
development and curriculum design—showing a growing trend toward evidence-based educational planning.
Several contributions in this issue also address broader themes such as digital citizenship, communication
strategies for visibility in global media, and the intersection of language technologies with international social
media platforms. These studies reflect both the challenges and opportunities educators and institutions face in
adapting to a rapidly changing educational landscape.

We extend our sincere gratitude to all the authors, reviewers, and editorial team members who contributed to this
issue. Your commitment to scholarly excellence and educational innovation continues to strengthen TOJET’s
position as a leading international journal in the field.

We hope that the insights shared in this volume will inspire further research and practical applications that
support transformative learning experiences and inclusive educational policies worldwide.

TOJET, in collaboration with international universities, will host the IETC 2025 Conference (www.iet-
c.net) in Rabat, Morocco between July 10-11, 2025

Call for Papers:

TOJET welcomes academic studies in the field of educational technology. Submitted articles may address topics
such as the use of technology in classrooms, the impact of technology on learning, and the perspectives of
students, teachers, administrators, and the community on educational technology. Such studies will enhance the
quality of theoretical and practical approaches in educational technology.

Article Submission Criteria:
e Submitted articles must be original, unpublished, and not under consideration by another publication.
e Articles may cover a wide range of topics, including assessment, attitudes and beliefs, curriculum
design, equity, applied research, learning theories, sociocultural issues, and educational practices for
special populations.

Warm regards,

Prof. Dr. Aytekin ISMAN
Editor-in-Chief

The Turkish Online Journal of Educational Technology (TOJET)
April 2025
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Evaluating the Effectiveness of the Program Developed to Increase the Awareness of
Municipality Employees on Corporate Social Responsibility?
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Abstract

The primary goal of education is to ensure the retention and effective utilization of knowledge and skills. In recent
years, program development efforts have been implemented not only in formal education institutions but also in
social organizations and non-formal education settings. Educational programs primarily focus on making sense of
knowledge, emphasizing how to learn rather than what should be taught. In this context, the implementation of
training programs in the field of corporate social responsibility and the evaluation of their effectiveness are
considered essential. The concept of social responsibility has long been developed within the private sector and
has been framed within the corporate obligations of businesses towards society. However, increasing social
responsibility initiatives within public service units is crucial, particularly in terms of providing benefits to
disadvantaged groups. Accordingly, it is necessary to enhance the awareness levels of municipal employees to
help them better distinguish between social responsibility and social services. Within the scope of this study, the
corporate social responsibility perceptions of employees in a selected municipality were identified, and the
effectiveness of a training program designed to enhance their awareness was evaluated. The research findings
indicate that the implemented training program contributes to increasing corporate social awareness.

Keywords: Program development, corporate social responsibility, educational program.

INTRODUCTION

Program Development

An educational program is "the entirety of instructional curricula encompassing teaching-learning processes, as
well as activities and programs beyond the instructional curriculum” (Kigikahmet, 2009). Curriculum
development, in its broadest definition, refers to the process of designing, implementing, evaluating, and
subsequently redesigning and organizing educational programs based on the findings obtained from the evaluation
(Odabasi, 2014). In its simplest form, curriculum development is the process of planning, implementing, and
evaluating the curriculum, ultimately resulting in the formulation of a curriculum plan (Lunenberg, 2011).
According to Bobbitt, curriculum development consists of a series of deliberately guided educational experiences
utilized by schools to facilitate the completion and perfection of individuals (Cincioglu, 2014). According to
Demirel (2015), curriculum development can be defined as "the comprehensive set of dynamic relationships
among the objectives, content, teaching-learning process, and assessment components of an educational program."
According to Tuncel (2014), curriculum development is a process based on scientific research and benefits from
multiple disciplines. Throughout the curriculum development process, questions related to various disciplines such
as history, philosophy, psychology, sociology, and economics are explored. Although there is no universally
agreed-upon definition of the educational content referred to as curriculum in schools, Marsh (2009) has
summarized the key aspects encompassed by different definitions as follows:

v' The curriculum consists of subjects that include the required knowledge

v" Curricula encompass useful subjects

v" The curriculum includes all the learning experiences that a school is required to provide

v" It comprises learning experiences through which individuals can acquire general skills and
knowledge in different ways

Within the scope of curriculum development definitions, the concept is acknowledged to consist of four
fundamental components: objectives, content, the teaching-learning process, and assessment and evaluation. The
objectives component includes the desired behaviors that learners are expected to acquire. The content component
refers to the body of topics that align with the predetermined objectives of the curriculum. The teaching-learning
process outlines the selection of learning-teaching models, strategies, methods, and techniques necessary to

1 This study is derived from the doctoral dissertation titled The Effectiveness of the Developed Program Aimed at Enhancing Municipal
Employees Corporate Social Responsibility Awareness prepared by the author at Near East University, Institute of Educational Sciences.
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achieve the specified objectives. The assessment and evaluation component emphasizes the systematic testing of
objectives and behaviors, determining the extent to which the desired behaviors have been acquired, and ensuring
the quality control of the implemented education (Demirel, 2015). In curriculum development, the primary
empbhasis is placed on school-related subjects and knowledge, the principles guiding how knowledge is addressed
in the classroom, the acquisition of the minimum required knowledge, skills, and values by students, and the
identification of information deemed important by curriculum designers for both students and society (Preez &
Simmonds, 2014).

As in course documentation, the written and published curriculum is considered the official curriculum. The goal
of educational development is to ensure that the official curriculum is delivered as the functional curriculum and
that there is no discrepancy between curriculum development and its implementation (Slattery, 2013). The most
distinctive characteristic of today's knowledge society is its rapid pace of change and development. As a result,
advancements in science and technology significantly influence social, economic, and cultural life, leading to the
continuous evolution of professions and their definitions. Additionally, the required workforce profile for these
emerging professions is constantly being redefined (Hursen, 2016). Therefore, it is of great importance that
education and curriculum programs are developed in alignment with these changes.

Curriculum development is the continuous improvement of an implemented program based on research findings
(Klglkahmet, 2009). In light of this information, the primary goal of curriculum development is to provide
structured learning experiences for all students. The curriculum is recognized as the crucial link between teaching
and learning, as well as between teachers and students. The more comprehensive the curriculum and its planning
process, the more effectively it can achieve its educational objectives (Aliyeva, 2016).

Curriculum development is a broad and complex process. Within this process, the curriculum can be defined in
two ways. First, it is regarded as a sequence of experiences aimed at developing skills in individuals. From another
perspective, it is a series of educational experiences utilized by schools to facilitate and enhance this developmental
process (Soto, 2015). Furthermore, curriculum development is not a short-term task but rather a process that
requires the collaboration of multiple experts and participants. Additionally, ongoing advancements necessitate the
continuous renewal and adaptation of curriculum development (Carl, 2009).

Curriculum Design

Curriculum design is the process of identifying the components that constitute a program (Alci, 2014). Program
design, similar to the concept of industrial design, aims to structure instruction within a meaningful framework
(Demirel, 2015). Curriculum design seeks to establish the fundamental structure of a program (Alci, 2014).
According to Print (1993), curriculum encompasses planned learning experiences, the presentation of the
educational program, the representation of a document, and the outcomes obtained from the implementation of
this document. Since quality and excellence in education are crucial for all aspects of society, there has been a
focus on ensuring that programs fulfill their missions through program evaluation and assessment strategies (Abate
etal., 2003). Program evaluation refers to the collection of information that enables judgments about the value and
effectiveness of a specific program. Through this process, decisions can be made regarding the program’s future,
including whether it should be continued, modified, or completely discontinued (Hussain et al., 2011). Calley
(2011) outlines the components of curriculum development as follows: developing the program rationale,
conducting a comprehensive review of research in curriculum design, designing clinical programs, establishing an
organizational structure, identifying relevant community resources, determining potential funding sources,
developing proposals and an initial budget, conducting program evaluation, enhancing professional advocacy,
defining data reporting methods, and creating plans for exploration.

Every curriculum design is also concerned with specific social benefits and values. During the curriculum
development process, practitioners must be aware of which curriculum will provide greater social benefits and the
underlying values of the curriculum. This awareness ensures that the curriculum aligns with the intended objectives
(Thomas & Lien, 2005).

Corporate Social Responsibility and the Scope

At the present stage, businesses can no longer be defined solely as profit-driven entities. As organizations that are
part of society and interact with it, they must consider their stakeholders in decision-making processes, giving rise
to the concept of social responsibility. In general, corporate social responsibility (CSR) encompasses products,
processes, and services beyond economic considerations (Hohnen & Potts, 2007). Social responsibility, which
involves engaging in a social contract and consensus, represents the sum of mutual understandings and
expectations that arise from relationships between two or more individuals or institutions. Organizations must take
into account certain restrictions and limitations imposed by the society in which they operate. At its core, CSR
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emphasizes prioritizing societal benefit, ensuring that business activities are conducted within this framework
(Akim, 2010). According to Crowther and Aras (2011), corporate social responsibility (CSR) concerns the nature
of relationships between global corporations, national governments, and individual citizens, as well as how these
relationships should ideally function. More specifically, CSR can be defined as the interactions between a company
and its stakeholders. Social responsibility, which refers to an organization's ethical and responsible behavior
towards its internal and external environment, involves making and implementing decisions in alignment with
these principles. CSR is generally shaped around sustainability and sustainable development, encompassing the
economic, legal, ethical, and discretionary expectations of the society in which a business operates. Beyond merely
complying with legal regulations, CSR also involves adhering to unwritten ethical norms and engaging in voluntary
social initiatives and campaigns, emphasizing the broader responsibilities of businesses toward society (Glimiis &
Oksiiz, 2009). Gelik (2007) defines the concept as "a company's engagement in economic activities by utilizing its
scarce resources in the most efficient way to produce in accordance with the needs and desires of society, without
causing harm to employees, shareholders, consumers, or individuals within the community."

There is no universally accepted definition of the concept of corporate social responsibility (CSR), which has
emerged as a result of the social responsibility approach. The primary reason for this is its relativity and the varying
connotations it evokes for different individuals (Bayraktaroglu, ilter, & Tanyeri, 2009). From a broad perspective,
corporate social responsibility can be defined as "a concept that extends beyond the legal obligations of businesses
and is voluntarily undertaken, encompassing social, economic, ecological, and ethical dimensions. It aims to ensure
a certain level of satisfaction for all internal and external stakeholders with whom the business interacts while also
maintaining business profitability. Moreover, CSR involves planning and implementing activities that will enable
the business to sustain its future alongside its environment" (Ceritoglu, 2011). Kotler and Lee (2006) define the
concept as voluntary commitments aimed at enhancing societal well-being through the contribution of corporate
resources and practices.

Corporate Social Responsibility (CSR) is generally regarded as the social responsibilities that institutions hold
toward society. However, while some interpret these responsibilities as limited to activities such as building
schools, painting healthcare centers, or providing scholarships to students in need, others extend the definition to
include the use of raw materials that do not pose a threat to public health, the production of goods, services, or
businesses that contribute to environmental well-being, and responsible production processes (Boran, 2011).
Although CSR is defined in various ways, it fundamentally refers to the alignment of business activities with
widely accepted social and ecological standards and the fulfillment of legal obligations. Additionally, it
encompasses voluntary investments in initiatives that provide public benefit, thereby expanding the scope of social
responsibility. One perspective on CSR defines the concept as the efforts of organizations to address issues arising
from their own operations (Boran, 2011). Social responsibility refers to the obligation of decision-makers within
businesses to undertake actions that not only protect and promote their own interests and those of their companies
but also safeguard and enhance societal well-being. Consequently, social responsibility imposes constraints on
businesses throughout the entire process from production to consumption, compelling them to adopt policies,
methods, and actions that account for these limitations. Companies that embrace social responsibility do not solely
focus on satisfying business owners but also strive to enhance the welfare of employees, customers, partners,
investors, and communities. Therefore, social responsibility requires businesses to engage not only in economic
activities but also in socially responsible initiatives (Pelit, Keles, & Cakir, 2009).

Related Researches

In Turkey, curriculum development has generally been approached as a process focused on formal education.
There is a notable scarcity of curriculum development studies specifically addressing in-service training programs
for employees in both the public and private sectors.

Regarding curriculum development, Arsal (1998) states that research findings indicate that past curricula have not
been developed based on a thorough analysis of actual needs using needs assessment techniques for society,
individuals, and subject areas. Instead, these programs have been designed primarily based on expert opinions
rather than systematic needs assessment research. Ayka¢ (1993), in his thesis titled Determining the In-Service
Training Needs of Kegidren Municipality Law Enforcement Personnel, conducted a study closely related to our
research. In addition, Turan (2002) conducted a curriculum development study aimed at women enrolled as trainees
in a Public Education Center, serving as another example of social responsibility. One of the few studies in this
field was conducted by Kaya, Cepni, and Kii¢lik (2004), who developed a program to address the in-service
training needs of physics teachers regarding laboratory use. Within this framework, a total of 60 hours of training
was provided to enhance teachers' knowledge and experience in the laboratory. Observations at the end of the
program indicated that participants' knowledge and experience had significantly improved. Similarly, Guler and
Cavus (2016) examined teachers' opinions on an in-service training program designed to enhance their knowledge

Copyright © The Turkish Online Journal of Educational Technology



TOJET: The Turkish Online Journal of Educational Technology — April 2025, volume 24 Issue 2

levels. The study found that participants’ views on the program differed significantly based on gender, while no
significant differences were observed in their success levels concerning demographic characteristics. Kontas
(2009) developed a program to address the curriculum development needs of BILSEM (Science and Arts Center)
teachers and evaluated its effectiveness. In this study, teachers' knowledge of curriculum development was
assessed before implementing a two-week training program. Following the program's implementation, the
curriculum was evaluated. Based on the results of pre- and post-tests, a significant difference in favor of the post-
test scores was found, indicating the effectiveness of the program.

Goals

Within the scope of this study, the aim is to develop a program to enhance the social responsibility awareness of
employees in public institutions, using a municipality as a case study. The program will be implemented, and its
outcomes will be evaluated. To achieve these general objectives, the following sub-objectives have been
determined:

Can municipal employees' awareness of social responsibility be enhanced through training?

Can municipal employees' perspectives on social responsibility be changed?

What are municipal employees' views on their training needs regarding social responsibility?

How should a training program on social responsibility be designed for municipal employees?
What is the success level of municipal employees who have completed the social responsibility
training program?

AN o

STRATEGIES AND METHOD

Research Model

Both qualitative and quantitative analyses were utilized in the study. The qualitative analyses were conducted using
the interview method, one of the qualitative research methods. Qualitative research was chosen due to its
advantages, such as reflecting the reality of specific cases, facilitating the development of theories based on its
findings, and enabling a better understanding of various factors in the environment. The quantitative analyses in
the study were carried out using the survey model. The survey model is an approach that aims to describe a past
or present situation as it exists. The event, individual or object that is the subject of the research is analyzed within
its own conditions.

Sample
Since the study is limited to Yalova, the research population consists of all employees working at Yalova
Municipality. The sample of the study comprises 46 employees from Yalova Municipality.

Data Collection Tools

1) Gain test
Within the scope of the study, an Achievement Test was designed to measure participants' level of knowledge
regarding social responsibility. For this purpose, various academic studies in the field of social responsibility were
examined in terms of their problem statements, and participants’ knowledge levels regarding the questions
addressed in these studies were assessed. The test was administered twice, once at the beginning and once at the
end of the study. After the first test, correct answers were not provided to the participants, and the same test was
re-administered at the end of the training.

2) Social responsibility awareness scale
A literature review was conducted on municipalities' understanding of social responsibility, and a question pool
consisting of 25 statements was initially created on the subject. Expert opinions were obtained for the created pool,
and 10 statements that were deemed to contain semantic shifts, be prone to misinterpretation, or be ineffective in
measuring the intended concept were removed based on expert evaluations. Additionally, following a reliability
test, 6 more statements were excluded, as it was observed that their removal would increase the reliability value.
With these adjustments, the final version of the scale was determined. The reliability value is an indicator of the
degree to which repeated measurements yield the same result. Therefore, survey questions are subjected to
reliability analysis. In reliability analysis, Cronbach’s Alpha coefficient is used. This coefficient ranges between 0
and 1, and as it approaches 1, the reliability of the survey increases. If the coefficient is above 0.70, the survey is
considered to be reliable (Cihangiroglu et al., 2011). The Cronbach’s Alpha coefficient for all sub-dimensions of
the Corporate Social Responsibility Survey in Municipalities is above 0.9. Therefore, the survey results are highly
reliable.
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Table 1: Reliability Values

Cronbach's Alpha| N
Health Care Studies 916 9
Transportation Studies ,957 9
Studies for the Elderly ,932 9
Children Studies ,936 9
Environmental Studies ,904 9
Welfare Studies ,933 9
Studies on Natural Disaster Regions 9421 9
Studies on Public Education 9401 9
Studies on Special Occasions 95| 9
Studies on people with disabilities 9171 9

3) Personal information form
A personal information form was created to collect participants' personal data, including gender, age, marital status,
educational background, work experience, duration of employment at the municipality, and income level.

4) Education program development
Particularly, the training program to be developed on corporate social responsibility aims to comprehensively cover
the essence of the subject. Efforts have been made to develop solutions for practical challenges that employees
interested in social responsibility may encounter. Previously developed training programs in this field have been
examined, with a specific focus on the curricula of certification programs, which have been instrumental in shaping
the training program. Additionally, to ensure the validity and reliability of the designed training program, expert
opinions were sought. Based on these evaluations, the training content was deemed appropriate for enhancing
corporate social responsibility awareness.

Data Analysis

The data collected for the research were analyzed using the SPSS 22.0 software package and were first subjected
to reliability analysis. Subsequently, in accordance with the research objectives, frequency analyses were
conducted, along with t-tests for two-group variables and ANOVA analyses for variables with more than two
groups.

FINDINGS AND DISCUSSIONS

General Opinions on Social Responsibility

When examining participants' opinions on the municipality's activities, it is observed that they generally hold
positive views regarding all areas of work. The most favorable opinions are related to corporate social
responsibility initiatives for individuals with disabilities and activities conducted on special occasions. Therefore,
it can be concluded that participants are highly satisfied with social responsibility efforts targeting individuals with
disabilities and special occasion initiatives. Although views on natural disaster-related initiatives are also positive,
this area appears to have the lowest level of satisfaction compared to other social responsibility efforts.

Table 2: General Opinions on Corporate Social Responsibility

N Average Standard Deviation
Health Care Studies 46 3.8792 ,71581
Transportation Studies 46 3,8357 ,88819
Studies for the Elderly 46 4,1280 ,72803
Children Studies 46 4,0435 ,72065
Environmental Studies 46 4,3092 ,59716
Welfare Studies 46 4,3043 ,62567
Studies on Natural Disaster Regions | 46 3,7971 ,94202
Studies on Public Education 46 4,1884 ,80358
Studies on Special Occasions 46 4,3841 ,71730
Studies on People with disabilities | 46 4,3937 ,59199
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Opinions of Municipal Employees Regarding Their Training Needs

According to the majority of municipal employees participating in the study, corporate social responsibility (CSR)
refers to voluntary initiatives that are not legally mandated. When thinking about corporate social responsibility,
what comes to mind is the efforts undertaken by institutions for the benefit of society without any obligation. In
most cases, activities carried out within the scope of CSR are not directly part of the municipality’s core
responsibilities but are instead voluntary initiatives aimed at benefiting society. Another definition describes CSR
as "societal communication efforts.” Municipalities engage in CSR activities to maintain their connection with
society and to demonstrate that they exist for the benefit of the public, thereby conducting societal communication
initiatives. According to another significant definition, CSR represents solutions to social problems. Participants
believe that municipalities should provide solutions to various societal issues, even if they are not legally required
to do so. By doing so, they contribute to the development of a more peaceful and prosperous society.

Table 3: Descriptions of Corporate Social Responsibility

n|%
2Corporate social responsibility studies are efforts for 15 326
social communications. '
Corporate social responsibility studies are voluntary and 17 370
have no obligations. '
Corporate social responsibility studies are solution 14 304
proposals to social problems. '
TOTAL 46 100,0

According to the participants, corporate social responsibility (CSR) activities are not profit-oriented initiatives.
Instead, they serve as means of social communication and solutions to societal problems. Therefore, they should
not be profit-driven. If profit becomes the primary goal, the initiative ceases to be a social responsibility effort and
transforms into a commercial activity. Participants also believe that corporate social responsibility requires
sustainability. When proposing solutions to social issues through CSR, a long-term perspective should be adopted
rather than a short-term one. Therefore, projects developed within this scope must be sustainable. Additionally,
according to the participants, mass circumcision or wedding ceremonies should not be considered corporate social
responsibility activities. Such events are not issues that concern society as a whole, and therefore, they should not
be evaluated within the scope of social responsibility.

Table 4: Non-Corporate Social Responsibility Activities

n|%
These activities are not conducted for profit 24 52,2
They cannot be considered as unsustainable activities. 11 23,9
Activities such as collective circumcision feasts or weddings are not 1 239
seen as non-corporate social responsibility activities. '
TOTAL 46 100,0

According to the participants, corporate social responsibility (CSR) cannot be likened to any specific entity.
However, some participants described CSR as resembling an umbrella, as it brings together and unites all
beneficiary groups by ensuring the participation of all actors in social life. Others compared CSR to an ant, as its
function increases as social responsibility activities are carried out and expand.

Table 5: What is Corporate Social Responsibility like?

n %
It is a unique entity. 22 47,8
It is like an umbrella keeping benefit groups together. 5 10,9
!_ike ants, the performance of corporate social responsibility activities 4 8.7
increase as their numbers grow. ‘
| have no idea. 15 32,6
TOTAL 46 100,0

22222 This study is derived from the doctoral dissertation titled AN APPLICATION PROGRAM DEVELOPMENT IMPROVING THE
CORPORATE SOCIAL RESPONSIBILITY AWARENESS OF MUNICIPAL EMPLOYEES
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According to the municipal employees who participated in the study, municipalities should primarily engage in
social responsibility activities related to children, followed by initiatives concerning individuals with disabilities
and transportation. Participants believe that “children are the future of society." Therefore, social responsibility
activities aimed at children will lay the foundation for a peaceful society in the future. Additionally, individuals
with disabilities represent a disadvantaged group that often faces difficulties in integrating into social life. For this
reason, social responsibility initiatives should be organized to support their inclusion in society and enhance their
participation in community life.

Table 6. In What Areas Should the Municipality Organize Corporate Social Responsibility Studies?

n |[%

Health 4 8.7
Transportation 6 13.0
Elderly 4 8.7
Children 10 21.7
Environment 5 10.9
Welfare 3 6.5
Natural disaster 3 6.5
Public Education 2 4.3
Special Occasions 2 4.3
People with Disabilities 7 15.2
TOTAL 46 100.0

According to the participants, in the corporate social responsibility (CSR) initiatives undertaken by the
municipality, people from different segments of society should work together to contribute to social cohesion.
Additionally, these individuals should participate on a voluntary basis and should not engage in these activities for
financial gain, as doing so would contradict the essence of corporate social responsibility. However, the
participants emphasized that high-level professionals, such as psychologists, psychiatrists, and sociologists, should
be involved in these initiatives to ensure that societal problems are addressed with expert intervention.

Table 7. Who should take part in the Corporate Social Responsibility Studies of the municipalities?

n| %
Volunteers should be involved 10(21.7
Academic staff should be involved 14 (30.4
People from different sections of society must work together | 22 | 47.8
TOTAL 46 | 100

The majority of municipal employees believe that municipalities should take on corporate social responsibility
(CSR) duties. However, a minority of employees consider the implementation of CSR activities by municipalities
unnecessary.

Table 8. Should Municipalities Undertake Corporate Social Responsibility Duties?

N | %
Yes, they should 39 84.8
No, they should not | 7 15.2
TOTAL 46 100.0

The majority of participants find municipalities' social responsibility efforts sufficient. However, among those who
believe that municipalities should undertake corporate social responsibility (CSR) duties, a minority group
considers these efforts insufficient. Additionally, some employees believe that municipal CSR initiatives should
be evaluated not by municipal employees but by the public.
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Table 9. Are the Municipalities' Corporate Social Responsibility Studies Adequate?

n| %

The public should evaluate rather

o 11 23.9
than municipal employees.
I think that our social
responsibility studies are adequate. 19 413
I think that our social
responsibility activities are 9 19.6
inadequate.
There is no need for municipalities

A B 7 15.2
to assume social responsibility.
TOTAL 46 100.0

According to the municipal employees who participated in the study, the most important duty of municipal
administrators in corporate social responsibility (CSR) initiatives is to maintain close communication with the
public rather than being disconnected from them. Additionally, municipal administrators should provide training
on corporate social responsibility to all municipal employees, from the lowest-level staff to the highest-ranking
officials.

Table 10. Duties of Municipal Managers on Corporate Social Responsibility

N | %
Be in touch with the public 20 435
Do his job well 9 19.6
Provide training in the field of social | 17 37
responsibility from the bottom to the top.
TOTAL 46 100.0

The majority of municipal employees believe that they need training on corporate social responsibility (CSR).

Table 11. Do You Need Training?

N | %
Yes 29 63.0
No 17 37
TOTAL 46 100.0

The trainings that the participants want to receive on corporate social responsibility are generally shaped in two
different types. While one group of municipal employees favored distance education, another group argued that
practical training should be given by dividing into small groups. In addition, they stated that the production of
projects for social actors such as children, the elderly and the disabled should be encouraged in these practices.

Training Program Prepared for Social Responsibility Needs of Municipal Employees

The Municipal Employees’ Social Responsibility Awareness Enhancement Program, developed for this study, was
designed over approximately one month through a review of previous studies, observations, and other research
methods, ensuring its originality. In this section, information will be provided regarding the name of the activity,
its objectives, duration, target audience, measurement, and evaluation methods. Each participant who successfully
completes this program is expected to acquire the following skills:

Knowledge of the basic concepts about social responsibility,

Knowledge of the historical development of social responsibility,

Knowledge of approaches regarding social responsibility,

Knowledge of social responsibility activities in the field of transportation,

Knowledge of social responsibility activities for the elderly,

Knowledge of social responsibility activities for children,

Knowledge of social responsibility activities for the environment,

Knowledge of social responsibility activities on welfare,

Knowledge of social responsibility activities regarding natural disasters,

Knowledge of social responsibility activities regarding public education,

Knowledge of social responsibility activities in the field of health care,

Knowledge of social responsibility activities for special occasions,

Knowledge of social responsibility activities for people with disabilities,

AN N N N N N N NN
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The duration of the activity consists of a total of 32 hours, with two sessions per day. The target group of the
activity includes Yalova Municipality employees who participated in our previous survey. In addition:
v This activity has been organized to increase the social responsibility awareness of municipal personnel.
v" An expert in social responsibility, who has experience in providing in-service training on this subject, has
been assigned as the trainer.
The classroom environment has been arranged to facilitate effective communication among participants.
The training was conducted in an environment equipped with internet-connected computers and a
projector, and the training content was supported with appropriate materials.
The training took place in a conference-style seating arrangement.
The necessary lighting and sound system were adjusted according to the number of participants.
The number of participants was limited to a maximum of 40 per training session.
At the end of the activity, a 25-question post-test was administered to assess the learning outcomes
achieved through the training.

AN

ANANENRN

Table 12. Activity Content

Topics Time (hours)
Social responsibility concept and scope 9
Social responsibility in municipal works 13
Sample case demonstration and observation tour 4
Project work, brainstorming 4
Assessment and Evaluation (Quiz) 2
Total 32

In light of the findings identified through the survey study, it has been determined that public employees
working in the municipality need training and that they themselves have expressed a demand for such training.
Based on this, the need to develop a training model has emerged. Within this scope, the aim is to develop a
training program based on the following stages. As part of the training program, the first step is to establish the
working group. Therefore, efforts have been made to create three fundamental units:

v Program Decision and Coordination Group

v" Program Working Group

v" Program Advisory Group

The curriculum development work plan has been established through the coordination of the three units mentioned
above. Based on the survey findings, a training program was designed in response to the majority of municipal
employees requesting corporate social responsibility (CSR) training. Accordingly, the implementation of the
training program for participants was structured as follows:

Table 13. Training Program

Duration of training 32 hours/2 sessions
The number of target group of the 46

training

Type of training Practical Training

Participants' opinions on corporate social responsibility (CSR) were evaluated under the subcategories of health,
transportation, elderly care, children, environment, social aid, natural disasters, public education, special occasions,
and disability services. According to the findings, participants expressed positive views on municipal social
responsibility efforts across all subcategories. Participants generally found municipal services in all these areas to
be sufficient. However, CSR efforts related to natural disasters were rated the least positively, while initiatives for
individuals with disabilities received the most favorable evaluations. Therefore, when determining training needs,
priority has been given to corporate social responsibility training topics related to natural disasters and children.

In light of the data obtained from the findings, the primary objective of the study is to positively influence
municipal employees' perception of corporate social responsibility (CSR). The initial survey results are also
positive, indicating that participants approach the municipality's CSR initiatives favorably.

The training preferences of participants regarding corporate social responsibility (CSR) were generally divided
into two types. While some municipal employees favored practical training, others suggested that a week-long
training program should be conducted, where participants are divided into groups to receive small-scale practical
training. Additionally, they emphasized that these sessions should encourage the development of projects related
to social actors such as children, the elderly, and individuals with disabilities.
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How is the Success Status of the Municipal Employees passing the prepared Social Responsibility Training
Program?

Before the training, a multiple-choice questionnaire was distributed to participants to assess their knowledge level
in the field of social responsibility. At the end of the initial assessment, the correct answers were not provided to
the participants. After the training was completed, they were asked to retake the same test, and the accuracy of
their responses before and after the training was analyzed to determine whether there was an increase in their
correct answer rate. Accordingly, the distribution of participants' responses before and after the training is
presented in Table 14.

Table 14. Pre and Post Training Status (%)

PRE TRAINING POST TRAINING
CORRECT FALSE CORRECT FALSE
Q1 65 35 80 20
Q2 54 46 75 25
Q3 61 39 79 21
Q4 52 48 75 25
Q5 70 30 85 15
Q6 66 34 75 25
Q7 64 36 80 20
Q8 46 54 80 20
Q9 44 56 85 15
Q10 44 56 90 10
Q11 40 60 80 20
Q12 52 48 85 15
Q13 70 30 90 10
Q14 66 34 85 15
Q15 65 35 85 15
Q16 54 46 80 20
Q17 61 39 80 20
Q18 46 54 88 12
Q19 44 56 86 14
Q20 44 56 85 15
Q21 40 60 75 25
Q22 52 48 90 10
Q23 40 60 90 10
Q24 55 45 88 12
Q25 55 45 88 12

The first question asked participants to identify which option represents a social responsibility project in the field
of health. Before the training, 65% of participants answered this question correctly, while this rate increased to
80% after the training. This indicates that participants learned what constitutes a social responsibility project in the
health sector.

The second question aimed to determine which option does not represent a primary objective of health-related
social responsibility activities. Before the training, 54% of participants answered correctly, whereas this rate
increased to 75% after the training. This suggests that participants gained a better understanding of the primary
objectives of social responsibility projects in the health field.
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The third question focused on identifying the most important topic for social responsibility projects aimed at new
mothers. Before the training, 61% of participants responded correctly, while this rate rose to 79% after the training.
Therefore, it can be concluded that participants learned the key topic for social responsibility projects targeting
new mothers.

The fourth question asked participants to identify which option represents a social responsibility project in the field
of transportation. Before the training, 52% of participants answered correctly, while this rate increased to 75%
after the training. This indicates that participants learned what constitutes a social responsibility project in the
transportation sector.

The fifth question aimed to determine which option does not represent a primary objective of transportation-related
social responsibility activities. Before the training, 70% of participants answered correctly, whereas this rate
increased to 85% after the training. This suggests that participants gained a better understanding of the primary
objectives of social responsibility projects in the transportation field.

The sixth question focused on identifying which option does not represent a primary objective of social
responsibility activities for the elderly. Before the training, 66% of participants responded correctly, while this rate
rose to 75% after the training. Therefore, it can be concluded that participants learned the key objectives of social
responsibility projects targeting the elderly.

The seventh question asked participants to identify which option represents a project that can be evaluated within
the problem analysis framework for elderly-focused initiatives. Before the training, 64% of participants answered
correctly, while this rate increased to 80% after the training. This indicates that participants learned how to conduct
problem analysis in social responsibility projects for the elderly.

The eighth question aimed to determine which option represents a social responsibility project for children. Before
the training, 46% of participants answered correctly, whereas this rate increased to 80% after the training. This
suggests that participants gained a better understanding of what constitutes a social responsibility project for
children.

The ninth question focused on identifying the most important reason why children are chosen as the target group
in social responsibility activities. Before the training, 44% of participants responded correctly, while this rate rose
to 80% after the training. Therefore, it can be concluded that participants learned why children are prioritized in
social responsibility initiatives.

The tenth question asked which option represents an environmentally responsible behavior. Before the training,
44% of participants answered correctly, while this rate increased to 90% after the training. This indicates that
participants learned environmentally responsible behaviors.

The eleventh question aimed to determine which option represents a measure to prevent the unconscious use of
resources. Before the training, 40% of participants answered correctly, while this rate increased to 80% after the
training. This indicates that participants learned measures to prevent resource waste after the training.

The twelfth question focused on identifying which option represents a behavior related to social aid and solidarity.
Before the training, 52% of participants responded correctly, while this rate rose to 85% after the training.
Therefore, it can be concluded that participants learned behaviors associated with social aid and solidarity.

The thirteenth question asked which option represents a social responsibility project related to natural disasters.
Before the training, 70% of participants answered correctly, while this rate increased to 90% after the training.
This indicates that participants gained knowledge about social responsibility projects related to natural disasters.
The fourteenth question aimed to determine which option represents the responsibilities of municipalities in the
field of public education. Before the training, 66% of participants answered correctly, while this rate increased to
85% after the training. This indicates that participants learned about the responsibilities of municipalities in public
education.

The fifteenth question focused on identifying which social responsibility activities municipalities undertake to
address overconsumption, waste, and societal values. Before the training, 65% of participants answered correctly,
while this rate increased to 85% after the training. This suggests that participants gained a better understanding of
municipalities' responsibilities regarding waste prevention and societal values.
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The sixteenth question asked which social responsibility activity municipalities engage in to protect natural
resources, prevent environmental pollution, and promote environmental development. Before the training, 54% of
participants answered correctly, while this rate increased to 80% after the training. This indicates that participants
learned about the role of municipalities in protecting natural resources, preventing pollution, and fostering
environmental sustainability.

The seventeenth question aimed to determine which social responsibility area refers to municipalities allocating
part of their resources to educational, artistic, and social projects. Before the training, 61% of participants answered
correctly, while this rate increased to 80% after the training. This indicates that participants learned which social
responsibility projects require municipalities to allocate a portion of their resources.

The eighteenth question focused on measuring corporate social responsibility (CSR) strategies. Before the training,
46% of participants answered correctly, while this rate increased to 80% after the training. This suggests that
participants gained a better understanding of CSR strategies.

The nineteenth question was related to the responsibilities of municipalities in addressing environmental pollution.
Before the training, 44% of participants answered correctly, while this rate increased to 85% after the training.
This indicates that participants learned about municipalities' responsibilities regarding environmental protection.
The twentieth question focused on the key principles of social responsibility campaigns. Before the training, 44%
of participants answered correctly, while this rate increased to 85% after the training. This indicates that
participants learned the key principles of social responsibility campaigns.

The twenty-first question was related to economic development. Before the training, 40% of participants answered
correctly, while this rate increased to 75% after the training. This suggests that participants enhanced their
knowledge of economic development.

The twenty-second question focused on activities carried out within the scope of social responsibility. Before the
training, 52% of participants responded correctly, while this rate rose to 90% after the training. Therefore, it can
be concluded that participants gained a better understanding of what social responsibility activities entail.

The twenty-third question addressed social responsibility initiatives in the field of education. Before the training,
40% of participants answered correctly, while this rate increased to 90% after the training. This indicates that
participants learned about social responsibility activities in education.

The twenty-fourth question asked which option represents social responsibility projects that can be carried out in
collaboration with non-governmental organizations (NGOs). Before the training, 55% of participants answered
correctly, while this rate increased to 88% after the training. This suggests that participants learned about the types
of social responsibility projects that can be implemented in partnership with NGOs.

Finally, the twenty-fifth question focused on the rules of social responsibility. Before the training, 55% of
participants answered correctly, while this rate increased to 88% after the training. This indicates that participants
gained knowledge about the principles and guidelines of social responsibility.

When we make a general assessment, it is observed that participants gained a better understanding of the concept
of social responsibility following the implementation of the awareness-raising program. Their success rate
significantly increased based on the answers they provided to the designated questions.

CONCLUSION

Curriculum development is a frequently discussed topic in Turkey, particularly in the context of formal education.
Research in this field has primarily focused on this area. However, studies aimed at enhancing education and
awareness remain limited. Considering this need, the training program developed within this study, similar to
previous research, has yielded results that enhance participants' knowledge levels regarding both their work and
various other topics. Within the scope of this study, participants' awareness of corporate social responsibility was
measured both before and after the training, and findings were found to be consistent with previous research.
Accordingly, similar to the findings of Aykag's (1993) study conducted at Kegiéren Municipality, in-service
training has led to an increase in participants' knowledge accumulation. This finding is consistent with the studies
conducted by Kaya, Cepni, and Kii¢iik (2004) and Turan (2002). Similarly, in Kontag’s study, the results of the
achievement test administered before and after the program indicated a significant difference in favor of the post-
test scores, demonstrating that the pre-service teachers' knowledge improved after the training. However, in
contrast, Giiler and Cavus (2016) found that, following the training program designed to enhance teachers'
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knowledge levels, participants' perceptions of the in-service training program differed significantly based on
gender. However, no significant difference was observed in their success levels based on demographic
characteristics.

Corporate social responsibility (CSR) in the public sector encompasses a set of practices that not only aim to
identify and address citizens' issues but also provide various benefits, including enhancing political participation.
Therefore, improving the awareness levels of municipal employees, who are the primary group in direct contact
with the public, is of great importance in municipal services. Within the scope of this study, the primary objective
was to determine the sample group's awareness level regarding the core values of social responsibility.
Accordingly, the research was conducted with a sample of 46 municipal employees, the majority of whom were
women, aged between 25 and 29, married, held a bachelor's degree, had 5 to 10 years of work experience, had
been employed at the municipality for up to 5 years, and had a monthly income ranging between 3,001 TL and
4,000 TL. As a result of the reliability analysis, the findings were determined to be highly reliable.

Participants were asked to express their opinions on corporate social responsibility (CSR) under the subcategories
of health, transportation, elderly care, children, environment, social aid, natural disasters, public education, special
occasions, and disability services. According to the findings, participants' views on municipal social responsibility
efforts across all subcategories were positive. They generally found municipal services in these areas to be
sufficient. However, CSR efforts related to natural disasters were rated the least positively, while initiatives for
individuals with disabilities received the most favorable evaluations. Additionally, participants' perspectives on
social responsibility did not vary based on their demographic characteristics.

Participants defined corporate social responsibility (CSR) as "voluntary initiatives that are not legally mandated
but serve as a means of social communication and offer solutions to societal problems." According to the
participants, profit-driven activities and events such as mass circumcision or group weddings should not be
considered social responsibility initiatives. Additionally, the majority of participants stated that social
responsibility cannot be likened to any specific entity.

Participants stated that municipalities should primarily focus on social responsibility activities aimed at children.
According to them, initiatives targeting children are investments in the future, contributing to the formation of a
harmonious and peaceful society. Additionally, municipal employees believe that municipalities should take on
responsibilities in corporate social responsibility (CSR) initiatives and, in doing so, bring together individuals from
different segments of society. While some municipal employees found the existing social responsibility efforts
sufficient, others argued that such evaluations should be made by the public rather than municipal employees. A
very small minority expressed the opinion that municipalities do not need to undertake social responsibility
initiatives.

Participants expressed two main preferences regarding the type of training they wished to receive on corporate
social responsibility (CSR). While some municipal employees were open to online (remote) training, others
emphasized the need for a one-week training program, where participants would be divided into groups and engage
in small-scale practical training sessions. They also suggested that these practical sessions should encourage the
development of projects related to social actors such as children, the elderly, and individuals with disabilities.

A 32-hour training program was developed and implemented to enhance municipal employees' awareness of social
responsibility. Following the program, an additional assessment test was conducted to evaluate the effectiveness
of the training by measuring participants' knowledge levels. In light of these findings, it was determined that even
a 32-hour social responsibility training program significantly improved municipal employees' awareness of social
responsibility. Therefore, addressing the training needs identified through survey findings has provided valuable
insights for further studies in this area. Additionally, it was concluded that enhancing municipal employees'
awareness will contribute to the more effective and sustainable implementation of social responsibility initiatives
within municipal services.

Copyright © The Turkish Online Journal of Educational Technology
13



TOJET: The Turkish Online Journal of Educational Technology — April 2025, volume 24 Issue 2

REFERENCES

Abate, M. A., Stamatakis, M. K., & Haggett, R. R. (2003). Excellence in curriculum development and
assessment. American Journal of Pharmaceutical Education, 67(3), 1-22.

Akim, F. (2010). Saglik alaninda gergeklestirilen sosyal sorumluluk kampanyalarinin bireylerde farkindalik ve
davranis degisikligi yaratma etkisi: Kalbini sev kirmizi giy kampanyast1 iizerine bir degerlendirme.
Istanbul Universitesi Iletisim Fakiiltesi Dergisi, 38, 5-20.

Alet, B. (2014). Egitim programi tasarimi ve modeller. In H. Seker (Ed.), Egitimde program gelistirme. Ankara:
Ani1 Yayincilik.

Aliyeva, E. (2016). An overview of the national curriculum development process for Azerbaijan. The Online
Journal of New Horizons in Education, 6(1), 13-26.

Arsal, Z. (1998). Program gelistirme siirecinde ihtiya¢ analizinin yeri ve nasil yapildigina iliskin program
gelistirme uzmanlarinin goriisleri. (Yayimlanmamus Yiiksek Lisans Tezi). Abant izzet Baysal
Universitesi, Bolu.

Aykag, N. (1993). Program gelistirme amaciyla Kegioren Belediyesi zabita personelinin hizmet i¢i ihtiyacinin
saptanmasi. (Yayimlanmamus Yiiksek Lisans Tezi). Ankara Universitesi, Sosyal Bilimler Enstitiis,
Ankara.

Bayraktaroglu, G., Ilter, B., & Tanyeri, M. (2009). Kurumsal sosyal sorumluluk: Pazarlamada yeni bir
paradigmaya dogru. Istanbul: Literatiir Yaynlari.

Boran, T. G. (2011). Tiirkiye 'den uygulama érnekleriyle kurumsal sosyal sorumluluk. Istanbul: Beta Yayinlari.

Calley, N. G. (2011). Program development in the 21st century. California: Sage Publication.

Carl, A. E. (2009). Teacher empowerment through curriculum development. South Africa: Juta and Company.

Ceritoglu, B. (2011). Kurumsal sosyal sorumluluk ve igletmelerin ¢evre bilinci eksenindeki uygulamalarinin
tiiketici satin alma davramisi ve kurum imaji algisina etkisi. Istanbul: Yalin Yaymecilik.

Cihangiroglu, N., vd. (2011). Kararlara katilim ile 6rgiitsel adalet algilari arasindaki iliskinin analizi: Doktorlar
tizerinde bir arastirma. In /II. Uluslararasi: Saglikta Performans ve Kalite Kongresi, Poster Bildirileri
Kitabr.

Cincioglu, A. (2014). Why to involve teachers in the process of language curriculum development. Turkophone,
1(1), 26-39.

Crowther, D., & Aras, G. (2011). Corporate social responsibility. Bookboon.

Celik, A. (2007). Sirketlerin sosyal sorumluluklari. In C. C. Aktan (Ed.), Kurumsal sosyal sorumluluk. istanbul:
IGIAD Yayinlar1.

Demirel, O. (2015). Egitimde program gelistirme. Ankara: Pegem Akademi Yayinlari.

Giiler, C., & Cavus, H. (2016). Bilimsel arastirma yontemleri konulu bir hizmet i¢i egitim programinin
degerlendirilmesi. YYU Egitim Fakiiltesi Dergisi, 13(1), 257-274.

Giimiis, M., & Oksiiz, B. (2009). Calisanlarin kurumsal itibar siirecine katilimlarinda igsel iletisimin rolii. Yasar
Universitesi Dergisi, 4(16), 2637-2660.

Hohnen, C., & Potts, J. (2007). Corporate social responsibility: An implementation guide for business.
Winnipeg: IIPD.

Hussain, A., Dogar, A. H., Azeem, M., & Shakoor, A. (2011). Evaluation of curriculum development process.
International Journal of Humanities and Social Sciences, 1(14), 263-271.

Hursen, C. (2016). A scale of lifelong learning attitudes of teachers: The development of LLLAS. Cypriot
Journal of Educational Sciences, 11(1), 21-36.

Kaya, A., Cepni, S., & Kii¢iik, M. (2004). Fizik 6gretmenlerinin laboratuvara yonelik hizmet i¢i ihtiyaglari i¢in
bir program gelistirme ¢alismasi. Kastamonu Egitim Dergisi, 12(1), 41-56.

Kontas, H. (2009). Bilsem 6gretmenlerinin program gelistirme ihtiyaglarina iligkin gelistirilen program etkililigi.
(Yayimlanmamis Doktora Tezi). Hacettepe Universitesi, Sosyal Bilimler Enstitiisii, Ankara.

Kotler, P., & Lee, N. (2006). Kurumsal sosyal sorumluluk (S. Kagamak, Cev.). Istanbul: Mediacat Yayinlar1.

Kiigiikahmet, L. (2009). Program gelistirme ve dgretim. Istanbul: Nobel Yaymlar1.

Lunenberg, F. (2011). Curriculum development: Deductive model. Schooling, 2(1), 1-7.

Marsh, C. J. (2009). Key concepts for understanding curriculum. New York: Routledge.

Odabasi, B. (2014). Egitimde program gelistirme. Konya: Cizgi Kitabevi.

Pelit, E., Keles, Y., & Cakir, M. (2009). Otel isletmelerinde sosyal sorumluluk uygulamalarinin belirlenmesine
yonelik bir arastirma. Yonetim ve Ekonomi Dergisi, 16(9), 19-30.

Preez, P., & Simmonds, S. (2014). Curriculum, curriculum development, curriculum studies? Problematising
theoretical ambiguities in doctoral theses in the education field. South African Journal of Education,
34(2), 1-14.

Print, M. (1993). Curriculum development and design. Australia: Alien & Unwin.

Slattery, P. (2013). Curriculum development in the postmodern era. New York: Routledge.

Soto, S. (2015). An analysis of curriculum development. Theory and Practice in Language Studies, 5(6), 1129-
11309.

Copyright © The Turkish Online Journal of Educational Technology
14



TOJET: The Turkish Online Journal of Educational Technology — April 2025, volume 24 Issue 2

Thomas, R., & Lien, L. (2005). Alternative curriculum perspectives: Implications for teachers’ curriculum
development in Taiwan. Journal of Educational Research and Development, 9, 177-204.

Tuncel, 1. (2014). Program gelistirmenin kuramsal temelleri. In Egitimde Program Gelistirme: Kavramlar
Yaklagimlar. Ankara: An1 Yayincilik.

Turan, S. (2002). 2001-2002 6gretim yilinda Mamak Halk Egitim Merkezi’ne devam eden kadin kursiyerlere
yonelik kadin saglig1 konusunda program gelistirme ¢abasi. (Yayimlanmamais Yiiksek Lisans Tezi).
Hacettepe Universitesi, Saglik Bilimleri Enstitiisii, Ankara.

Copyright © The Turkish Online Journal of Educational Technology

15



TOJET: The Turkish Online Journal of Educational Technology — April 2025, volume 24 Issue 2

Fleeing TikTok to Rednote: Leveraging Generative Technologies to Support Cross-
Language Communication for TikTok Refugees on Chinese Social Networking Platforms

Yanchao Yang', Zehang Tan?, Xinxin Yang**

! Institute of International Language Services Studies, Macau Millennium College, Macao, China, 999078,
https://orcid.org/0000-0003-0672-9727, yangyanchao@mmc.edu.mo

2 Faculty of Digital Science and Technology, Macau Millennium College, Macao, China, 999078,
https://orcid.org/0000-0002-0931-8985, zhtan@mmc.edu.mo

3 Faculty of Humanities and Social Sciences, Macau Millennium College, Macao, China, 999078,
https://orcid.org/0009-0008-3504-4229, xxyang@mmc.edu.mo

ABSTRACT

As the U.S. government enforces a ban on TikTok, many users are seeking alternative platforms, creating
unprecedented opportunities for Chinese social media applications, particularly platforms like Xiaohongshu
(RedNote). These platforms have seen a significant increase in downloads in the U.S. market, showcasing the
global potential of Chinese social platforms. However, alongside this opportunity comes the challenge of
effectively navigating multilingual and multicultural environments. Optimizing language services to accommodate
and fulfill the needs of global users has thus become a critical factor in the successful expansion of Chinese social
platforms into international markets. The optimization of language services involves not only basic translation
issues but also the use of technology to enable seamless communication across languages, cultures, and countries.
Modern technologies, such as natural language processing (NLP), machine learning, speech recognition, and
generative artificial intelligence (GenAl), provide powerful support. These technologies can not only improve the
accuracy and fluency of translations but also enable personalized and intelligent language services across platform
interfaces, operational guidance, content creation, content recommendation, and content moderation, addressing
the needs of users from different cultural and linguistic backgrounds. This paper will explore, from a technical
implementation perspective, how advanced technologies can optimize language services and enhance the global
competitiveness of Chinese social platforms. Key aspects include the application of real-time translation systems,
speech-to-text and text-to-speech technologies, intelligent content recommendation algorithms, and multilingual
content moderation tools. The effective integration of these technologies will not only improve user experience
but also help platforms establish robust cross-national communication capabilities in diverse cultural and linguistic
environments, strengthening their international development potential.

Keywords: TikTok Refugees; generative artificial intelligence; Social Networking Platforms; language services

1. INTRODUCTION

The U.S. government's ban on TikTok has compelled a significant number of loyal users to seek alternative
platforms (Baptista et al., 2025; Cheung et al., 2025). Many of these users have migrated to Chinese social media
platforms, notably Rednote and Douyin, which have witnessed a substantial increase in download volumes within
the U.S. market (Lyons, 2025). Of particular note is Rednote, which rapidly ascended to the top of the U.S. Apple
App Store's free app download chart as of January 13, 2025, maintaining a prominent position in the subsequent
days (Rosenblatt, 2025; Trangle, 2025). This shift underscores the growing appeal and competitive strength of
Chinese social media platforms in the U.S. market. Moreover, a considerable number of users have humorously
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labeled themselves "TikTok refugees” (Ewe, 2025; Langchen, 2025), widely utilizing the #TikTokRefugee hashtag
on social platforms, thereby further propelling the spread of this phenomenon across global social media networks.
This trend has sparked widespread attention within the international community, signaling a significant
transformation in the global social platform ecosystem and user behavioral patterns.

As an increasing number of international users flock to Chinese social platforms, the importance of language
services has become increasingly prominent, particularly in the context of platform globalization (Ekuerhare &
Udoka, 2024; Shi et al., 2022; Yao et al., 2016). These platforms are confronted with users from diverse cultural
backgrounds and varying language requirements, making language services a critical issue in addressing the
challenges of global expansion (Alguliyev & Mahmudov, 2018). Overcoming language barriers, cultural
preferences, and the diversity of user needs has thus emerged as a key factor in whether Chinese social platforms
can successfully attract and retain overseas users. For example, in response to this challenge, Xiaohongshu has
swiftly posted recruitment advertisements for language service-related positions (Wakasugi, 2025), signaling the
indispensable role of language services in the platform's globalization strategy. This initiative not only highlights
the platform's recognition of the pivotal role language services play in enhancing user experience and attracting
international users but also underscores the strategic importance of language services in the internationalization
process. Whether through content translation, language support for real-time social interactions, or the localization
of interfaces and content, language services play a key role in improving user experience, enhancing cultural
adaptability, and strengthening competitiveness in the global market. Therefore, achieving precision and efficiency
in language services is a core issue for Chinese social platforms as they expand into global markets.

In today's globalized digital landscape, the delivery of high-quality language services in a timely manner has
emerged as a pivotal factor in the international expansion of Chinese social media platforms. This research seeks
to address this critical need by investigating how cutting-edge technologies—including natural language
processing, machine learning, speech recognition, and generative artificial intelligence—can be leveraged to
develop robust language service strategies. The study will analyze the linguistic and cultural challenges these
platforms encounter as they expand globally, with the ultimate goal of enhancing their international
competitiveness. Specifically, the research will focus on the role of technology in facilitating seamless cross-
linguistic and cross-cultural interactions. It will explore how platforms can optimize various aspects of their
operations, such as interface design, user navigation, content generation, distribution, and moderation, to
effectively engage and retain a diverse global audience. Additionally, the study will propose innovative,
technology-driven solutions to refine language services, thereby improving user experience and strengthening
cross-cultural communication capabilities. These advancements are expected to support Chinese social platforms
in achieving greater market penetration and success in their global expansion efforts.

2. SUGGESTIONS

The analysis in this section will examine how Chinese social platforms can address the challenges in the
globalization process through the optimization of language services. Specifically, platforms need to adopt effective
strategies in areas such as interface selection, operational guidance, content creation, content recommendation, and

content moderation to ensure they can meet the needs of users from different linguistic and cultural backgrounds.

2.1 INTERFACE SELECTION
Platforms should offer users the option to automatically detect their language preferences based on geographic
location, IP address, or account settings, and subsequently select the appropriate interface language (Géde & Petras,
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2014; Reinecke, 2012). This functionality not only alleviates the need for manual language selection but also
ensures that users can swiftly access their preferred language environment, which is particularly critical for users
in multilingual regions. For example, when a user is located in the UK, the platform will automatically switch to
an English interface, while in China, it will transition to a Chinese interface. By integrating such automatic
recognition features, platforms can provide personalized services that enhance user experience and overall
satisfaction (Liu & Heimgértner, 2022; Reinecke, 2012).

In addition, platforms should provide a manual language selection feature, allowing users to choose their interface
language according to personal preferences (Gade & Petras, 2014; Montagud et al., 2017). This feature ensures
that users have greater control beyond the automatic selection, which is particularly important for multinational
corporations or users within multilingual communities. Through flexible language options, users can select from a
variety of languages, including Chinese, English, Japanese, Spanish, and others, thereby accommodating the needs
of diverse linguistic groups (Alon & Krtali¢, 2024).

For platforms with a diverse user base, it is essential to further enhance language adaptation features. For example,
offering real-time language switching options or automatically adjusting the interface based on the user’s
frequently used language settings can optimize operational processes and improve user experience (Alahari et al.,
2024). Additionally, to benefit a wider range of users, platforms could incorporate language learning modes to
assist users in gradually improving their language skills while using the platform, especially in contexts where
cross-cultural communication is frequent (Xia et al., 2024).

2.2 OPERATIONAL GUIDANCE

To help new users quickly adapt to the platform, it is essential to provide operational guidance in multiple
languages. The onboarding process should cover basic platform functionalities through various forms of tutorials,
including text, images, and videos (Chi et al., 2012; Rosser & Wiggins, 2018). For instance, the platform could
offer multilingual onboarding videos in languages such as English, French, and Spanish to ensure that users from
diverse linguistic backgrounds can easily get started.

Additionally, the platform should automatically display the corresponding language version of the operational
guide based on the user's language settings, preventing confusion due to language barriers. The guidance content
should be concise and clear, highlighting key platform features and common operational steps to help new users
quickly master essential skills and enhance their initial experience. Interactive help features can be incorporated,
allowing users to ask questions at different stages of operation and receive immediate responses, thereby ensuring
a smooth registration, setup, and basic usage process (Koehn, 2009).

2.3 CONTENT CREATION

The author randomly selected 100 English comments and their corresponding Chinese translations, inviting three
translation instructors to evaluate the accuracy of RedNote's automatic translation. The results showed a relatively
high average accuracy rate of 99%. The only errors was related to the translation of one culturally loaded term
(brick by brick). However, its automatic translation feature is currently limited to English-to-Chinese translation
and does not yet support translation between other language pairs (e.g., English to Chinese or Chinese to French).
Therefore, the platform should provide translation or speech conversion services across multiple languages for
various content types, including text, images, and videos (Castilho et al., 2017). These features not only improve
content creation efficiency but also enhance communication and interaction among global users. Firstly, the
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platform should offer real-time translation services that enable the automatic conversion of user-generated text into
different language versions. Whether it is a brief social media post, a blog article, or professional literature, the
platform can automatically detect the source language and provide accurate translations. Users can select from
various language versions, ensuring that their content reaches a multilingual audience, particularly in international
and multicultural settings. This functionality helps users overcome language barriers and expand their reach to a
broader audience (Gough et al., 2023).

In addition, the platform should support multilingual conversion during video recording, utilizing advanced
technologies such as speech recognition (Gaikwad et al., 2010), speech synthesis (Dutoit, 1997), and lip-syncing
(Ali et al., 2018; Park et al., 2022) to provide accurate language conversion (Kumar et al., 2023; Nanditha et al.,
2023). These technologies enable content creators to overcome language barriers and enhance the global
dissemination of their content.

Additionally, the platform should provide features such as real-time generation of translated subtitles (Yan, 2022)
to ensure the smooth presentation of video content across different language users. Especially in a cross-cultural
context, technology can optimize the localization of videos to better align with the expressions of various languages
and cultures, enhancing the user's viewing experience. The platform should offer more flexible and effective tools
through multimodal transformation to support content sharing and interaction among global users, promoting the
spread of content across different linguistic environments.

Finally, for the text in images, the platform should provide OCR (Optical Character Recognition) technology to
automatically extract and translate the text content in the image (Hemalakshmi et al., 2017; Sarika et al., 2021).
This is particularly important for displaying images with text, such as advertisements, posters, infographics, etc.
OCR technology can instantly recognize the text in images and translate it into the target language, making the
content of the image understandable to users of different languages. This technology will provide users with a
more convenient content creation experience, reducing the complexity of manual translation.

2.4 CONTENT MODERATION

With the globalization of platforms, especially the influx of international social media users like those from TikTok
onto domestic Chinese platforms, the diversity of content and frequency of interaction have increased dramatically,
presenting unprecedented challenges for these platforms. This influx of users has not only facilitated broader
cultural exchange and language collisions but also heightened the complexity of content management. In order to
maintain the healthy development of the platform and ensure compliance with local laws, regulations, and ethical
standards, effective content moderation mechanisms must be implemented to prevent the spread of misinformation,
hate speech, discriminatory content, and inappropriate behavior (Ulrich & Petermann, 2017; Wilson & Land, 2020).

Specifically, as users from different cultural and linguistic backgrounds continue to increase, content moderation
on platforms must not only quickly identify and address inappropriate content but also consider cultural sensitivity,
ensuring that content can be appropriately interpreted and disseminated within various linguistic and cultural
contexts (Chan et al., 2023). For example, misinformation may spark widespread attention globally, hate speech
and discriminatory content can trigger severe social conflicts, while biases and stereotypes may exacerbate social
injustice and inequality. In this context, platforms must rely on efficient and accurate content moderation
mechanisms to protect user safety, promote cross-cultural understanding, and ensure the platform's long-term
development and compliance.
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Platforms can achieve efficient and accurate content moderation by combining the synergy of artificial intelligence
(Al) and human review (Barnes, 2022). Al technology can play a crucial role in content moderation (Mantri, 2021;
Sun & Ni, 2022; Udupa et al., 2021), especially when dealing with large volumes of data. Through natural language
processing (NLP) and machine learning models, Al can efficiently and automatically detect and flag potential
violations such as misinformation, hate speech, discriminatory content, biases, and stereotypes (Nakov et al., 2021).
For example, Al can analyze text content and identify offensive language, use sentiment analysis to determine the
emotional tone of content, and even monitor the cross-linguistic spread of malicious information (Shah et al., 2022;
Skumanich & Kim, 2024). Additionally, Al can analyze images and videos to detect inappropriate content (El
Bakri et al., 2024; Zhuang et al., 2020). The application of Al technology can help platforms review large amounts
of content in real time, quickly identify issues, and reduce the workload of human moderators.

However, Al-based moderation is not flawless, especially when handling complex contexts and cultural
differences, which may lead to misjudgments (Llanso, 2020). Therefore, human review remains an indispensable
complement (Lai et al., 2022). Human moderators can conduct in-depth analyses of Al-flagged content based on
cultural background and context, ensuring the accuracy and fairness of the moderation (Wang, 2025). The
collaboration between Al and human moderators can enhance both the efficiency and precision of content review,
ensuring that platform content aligns with the ethical norms and legal requirements of global users (Lykouris &
Weng, 2024).

2.5 CONTENT RECOMMENDATION

For tagged content, the platform needs to leverage natural language processing (NLP) technology to automatically
recognize and understand the semantics of the tags, ensuring that the core meaning of the tags can be accurately
conveyed across languages and cultures (Germann et al., 2018; Maynard et al., 2017; Savchenko & Tynchenko,
2024). Through semantic analysis, the platform can assess the applicability of tags in different linguistic
environments and establish a multilingual tag mapping system. The platform should also dynamically adjust the
mapping of tags based on global and regional trending topics to ensure that tags are consistently understood and
recommended across different cultural contexts.

For content without tags, the platform should use automatic summarization technology to extract key information,
followed by cross-linguistic translation and cultural adaptation (Goriparthi, 2021; Ogden et al., 1999; Zhang et al.,
2016). During the translation process, it is essential to focus not only on the literal meaning but also to make
appropriate adjustments based on the target cultural context to ensure that the recommended content aligns with
the user's cultural habits and values. Additionally, the platform should personalize content recommendations based
on the user's historical behavior and preferences, making the content more relevant to the user's cultural perspective
and needs (Lee et al., 2017; Tongx & Danting, 2024).

The platform must address the sensitivities inherent in diverse cultural and religious contexts, particularly with
respect to religion, beliefs, and taboos, ensuring that the content disseminated does not provoke controversy or
misunderstandings (Rehm et al., 2007). To this end, the platform should implement cultural adaptation algorithms
capable of identifying and mitigating content that touches on sensitive topics. Moreover, it is essential to adjust
both the form and tone of the content in accordance with cultural distinctions, ensuring that the disseminated
material not only aligns with the cultural norms of the target audience but also respects their religious beliefs and
social customs (Rehm et al., 2007).
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3. THEORETICAL UNIDERPINS

The Technology Acceptance Model (TAM) (Davis, 1989) provides a useful framework for explaining why foreign
users flocked to RedNote after the ban on TikTok and why potential technological enhancements could further
strengthen user adoption. According to TAM, two key factors influence technology adoption: Perceived
Usefulness (PU) and Perceived Ease of Use (PEOU). Perceived Usefulness refers to the extent to which users
believe that using a particular technology will enhance their performance or meet their needs, while Perceived
Ease of Use refers to how effortless and intuitive users perceive the technology to be. When TikTok was banned,
users sought alternative platforms that could fulfill similar social and entertainment needs, positioning RedNote as
a natural substitute. Its user-friendly interface, algorithm-driven content recommendations, and strong community
engagement closely resemble TikTok’s content ecosystem, reinforcing users’ perception of its usefulness and ease
of use.

The potential integration of advanced technological features could further enhance RedNote's perceived usefulness
and ease of use. If real-time translation systems were introduced, they would enable users to overcome language
barriers, facilitating communication and content consumption across different cultures. Speech-to-text and text-to-
speech technologies could enhance accessibility and content creation, making it easier for users to engage with the
platform’s content. Intelligent content recommendation algorithms would personalize the user experience by
analyzing user behavior and preferences, ensuring that users are shown content aligned with their interests, thereby
increasing engagement and satisfaction. Additionally, multilingual content moderation tools could help maintain
a safe and respectful online environment, fostering trust and comfort among international users. These
technological enhancements would improve both the perceived usefulness and ease of use, making RedNote more
appealing and encouraging sustained user engagement.

The introduction of Al-driven content moderation and machine translation also raises some ethical concerns.
Firstly, privacy issues are a significant ethical challenge in content moderation. Al content moderation systems
automatically analyze user-generated text, images, audio, and video to identify potential violations or sensitive
information. This means platforms need to collect and process large amounts of user data, including personal chat
records, search history, and location information, which could lead to data misuse and privacy breaches. Therefore,
platforms need to define the scope of data usage, strengthen user consent mechanisms, and ensure the protection
of user privacy. Secondly, the issue of bias in machine translation also causes controversy in cross-cultural
communication. Al translation systems are often trained on large-scale language data, which may carry cultural,
political, and gender biases. For example, Al may automatically reinforce gender stereotypes when translating job-
related terms. Therefore, platforms need to optimize training data to reduce biases and improve the fairness and
accuracy of translations.

5. CONCLUSION

The "TikTok refugee wave" has ushered in a surge of international users, presenting Chinese social media
platforms with unprecedented growth opportunities. However, this influx also demands a significant enhancement
of their global and multilingual service capabilities. Refining language services is crucial, as it not only breaks
down linguistic and cultural barriers but also elevates the overall user experience, providing robust support for the
platforms' international expansion. To effectively attract and retain users from diverse cultural backgrounds,
Chinese social platforms must adopt strategies such as multilingual interfaces, real-time translation, cultural
localization, and intelligent content moderation. These measures are essential for strengthening their
competitiveness in the global market.
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As globalization continues to advance, language services will become an integral component of the
internationalization strategy for Chinese social media platforms. By leveraging advanced technologies—such as
natural language processing, machine learning, speech recognition, and generative artificial intelligence—
platforms can optimize language services to facilitate seamless interaction and cross-cultural communication
among global users. These technological solutions enable platforms to efficiently address the challenges posed by
linguistic and cultural diversity, positioning them to thrive in the fiercely competitive global landscape. Ultimately,
this approach will drive broader market reach and sustained user growth, ensuring long-term success in the
international arena.
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ABSTRACT

This study examines the impact of the discourses of the Presidents of the Turkish Republic of Northern Cyprus
(TRNC) on education policies. Education in the TRNC has been a crucial component of identity construction
throughout its historical process, and the discourses of political leaders have played a significant role in shaping
education policies. In this context, the study analyzes how the discourses of TRNC Presidents regarding education
policies are reflected in the education system through discourse analysis. The primary objective of the study is to
reveal the impact of presidential discourses on education policies in the TRNC. Initially, the study discusses the
political history of the TRNC and the process of identity construction, followed by an examination of the role of
education in this process. The statements of the Presidents at different periods, their attitudes toward education
policies, and their influence on educational practices are evaluated using the discourse analysis method. The study
finds that each President has developed distinct discourses on education policies based on the political and social
conditions of their respective periods. While some Presidents emphasized the role of education as a tool for
strengthening Turkish Cypriot identity, others adopted a more pragmatic approach, favoring education models
aligned with international standards. These differences in discourse have played a decisive role in shaping
education policies. The findings of the study indicate that education in the TRNC is not merely an academic process
but also an integral part of identity construction. It has been determined that presidential discourses directly
influence education policies, manifesting in various aspects, from curriculum changes to teacher policies.
Furthermore, the study concludes that the political conjuncture and Cyprus negotiation processes also play a
significant role in shaping education policies. Ultimately, the study demonstrates that the discourses of the
Presidents have a substantial impact on education policies in the TRNC. This research provides a crucial framework
for understanding how education policies in the TRNC have been shaped within historical and political contexts.
It is also suggested that discourse analyses of this nature can contribute significantly to guiding future education
policies.

Keywords: Turkish Republic of Northern Cyprus (TRNC), President, Education, Media, Discourse Analysis.

INTRODUCTION

The education policies in the Turkish Republic of Northern Cyprus (TRNC) have undergone various
transformations throughout history, shaped significantly by the discourses of the country’s political leaders. The
statements made by TRNC Presidents regarding education policies play a crucial role in shaping social identity
and directing the education system. Education is not merely a means of transmitting academic knowledge; it also
serves as a tool for strengthening social belonging and preserving the Turkish Cypriot identity. This study examines
how the discourses of TRNC Presidents have influenced education policies and compares the policies and
statements of different Presidents regarding education.

The education policies of the TRNC have been shaped in accordance with the historical and political developments
on the island. Following the 1974 Cyprus Peace Operation, the education system in Northern Cyprus was
restructured within the framework of close relations with Turkey. After the declaration of the TRNC in 1983, the
Presidents actively played a role in determining the fundamental directions of education policies. From the early
years, the Turkish model was adopted in education policies, with a strong emphasis on national identity
construction.

The education policies of the Turkish Cypriot community have undergone different phases throughout history. In
the 1960s, while living under the Republic of Cyprus, the Turkish Cypriot community faced significant restrictions
in education and struggled to establish its own education system. After 1974, education was perceived as a key
instrument in the institutionalization process of the TRNC. Particularly, collaborations with Turkey in the field of
education led to significant reforms from primary to higher education in the TRNC.
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Salih Sarpten, in his book The Historical Development, Council Decisions, and Education Policies of the Turkish
Cypriot Education System, emphasizes the multifaceted nature of this process by stating that “the roots of the
Turkish Cypriot education system reflect not only political developments but also social dynamics.” Furthermore,
according to Sarpten, "the decisions of the education council serve as indicators of fundamental changes within
the education system," highlighting the pivotal role of these decisions in shaping reforms.

Examining the development of the Turkish Cypriot education system from the Ottoman Empire to the present day
necessitates an analysis of the social, cultural, and political factors that have influenced its structure:

e Ottoman Period (1571-1878): Education in Cyprus during the Ottoman rule was based on a religious
framework introduced by the Ottoman administration. During this period, the educational needs of the
Turkish population were mainly met by religious schools. However, literacy rates were low, and education
remained largely confined to religious subjects.

e British Colonial Period (1878-1960): With the beginning of British administration, the education system
underwent significant transformations. Although the British attempted to modernize local education, there
were major disparities between Turkish and Greek communities in terms of education. The education
system was shaped primarily along ethnic lines, with both communities encouraged to establish their own
schools.

e Independence Period and the 1960 Constitution: With the establishment of the Republic of Cyprus in
1960, structural changes in education accelerated. Issues such as educational equality, multilingual
education, and cultural discrimination became prominent. However, political tensions and ethnic conflicts
within the Republic of Cyprus left deep marks on the education system.

e  Post-1974 Turkish Cypriot Education System: Following the 1974 Cyprus Peace Operation, Turkish
Cypriots began to establish an independent education system in Northern Cyprus. The restructuring of
institutional frameworks in education became a crucial focus during this period (Sarpten, 2020).

Education policies play a critical role in constructing the historical and cultural identity of a nation. Particularly,
history education is considered a key tool in shaping national identity (Smith, 1991). In countries like the TRNC,
where international recognition is limited, education policies influence not only academic success but also the
formation of collective identity (Karadag & Kilig, 2019).

In this context, the discourses of TRNC Presidents are significant in shaping the direction of the education system.
Leaders’ statements on history, identity, and education have far-reaching impacts, from curriculum design to
educational reforms. This study aims to examine how the historical and national identity discourses of TRNC
Presidents have been reflected in education policies.

CYPRUS COUNCIL DECISIONS AND EDUCATION POLICIES

A detailed examination of the Council decisions, which hold a significant place in the Turkish Cypriot education
system, is essential. The Turkish Cypriot Education Council has functioned as a fundamental body in determining
education-related policies. The decisions made by the Council have had a substantial impact on the development
of education.

Structural Reforms in Education: The Council decisions have played a crucial role in implementing structural
changes and reforms in education. For the first time, comprehensive education policies were formulated,
addressing key issues such as teacher training, curriculum regulations, and school infrastructure.

Intellectual and Societal Reflections in Education: One of the primary objectives of the Council decisions has been
to examine how the identity, culture, and societal structure of the Turkish Cypriot community are shaped through
education policies. Special emphasis has been placed on language, history, and cultural courses to strengthen the
Turkish Cypriot identity (Sarpten, 2020). A thorough analysis of how Turkish Cypriot education policy has evolved
and developed over time is essential.

Priority Areas in Turkish Cypriot Education: Some priority areas in education policies have been determined based
on the needs of society and the structural challenges of the education system. These areas include teacher training,
the revision of textbooks, strengthening school infrastructure, and initiatives aimed at higher education
development.

Efforts to Improve Education Quality: One of the major issues in the Turkish Cypriot education system is the lack
of quality. Reforms aimed at enhancing the quality of education have been introduced, including curriculum
modifications and innovations in teaching methodologies.

The Turkish Cypriot Education System and Policy Makers: The individuals and institutions that shape the policies
of the education system also play a significant role in the literature. The Ministry of Education, teachers’ unions,
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and other public institutions related to education have been critical in shaping the Turkish Cypriot education
system.

This section provides a comprehensive overview of how Council decisions have influenced the formulation and
evolution of education policies in Northern Cyprus, emphasizing the role of reforms, societal reflections, and the
contributions of policymakers.

TURKIiSH CYPRIOT SOCIETY AND EDUCATION

A comprehensive examination of the impact of the education system on society is necessary. The relationship
between the Turkish Cypriot community and education is one of the most significant factors shaping the social
structure of the society.

Education and the Modernization of Society: Education has been a crucial instrument for the modernization and
development of the Turkish Cypriot community. Through education, efforts have been made to achieve social
development, democratization, and economic growth.

Education and Identity Issues: The education system has significant effects on ethnic identity, culture, and the
preservation of national values. In this context, the Turkish Cypriots have sought to strengthen their historical and
cultural identity through education.

This section highlights the integral role of education in shaping the social and cultural fabric of the Turkish Cypriot
community, emphasizing its influence on modernization and identity formation.

THE TURKISH CYPRIOT EDUCATION SYSTEM AND HISTORY TEXTBOOKS

The education system in Cyprus has been shaped by nationalist discourses in terms of historical narratives for
many years. The history textbooks used in the Turkish Republic of Northern Cyprus (TRNC) predominantly
present a Turkish identity-centered narrative, framing the Cyprus issue primarily within the context of Turkish-
Greek conflict. In this regard, the education system has played a polarizing role, focusing on strengthening Turkish
Cypriot identity and presenting historical events from a particular perspective.

Particularly following the 1974 Cyprus Peace Operation, the historical narrative emphasized the victimization of
Turkish Cypriots and portrayed the Greek Cypriot side as the aggressor. Rather than fostering a shared historical
narrative with Greek Cypriots, history textbooks have been structured around a discourse that reinforces division.
This process has also been shaped within the framework of TRNC’s relations with Turkey, with history education
serving the purpose of integrating with Turkish national identity (Onen, Dagseven, Karahasan, & Latif, 2010).

This section examines how history education in the TRNC has been influenced by nationalist discourses,
emphasizing its role in shaping collective identity and political narratives.

EDUCATION REFORMS AND RECONCILIATORY TRENDS

Since the early 2000s, particularly under the influence of the European Union harmonization process and
bicommunal projects, history education reforms have become a significant topic in Cyprus. During this period,
efforts were made to adopt a more reconciliatory and multi-perspective approach in history textbooks.

Following the 2004 Annan Plan, certain education reforms laid the groundwork for history textbooks to develop a
more objective and peaceful discourse. The newly designed curricula in the TRNC during this period contributed
to incorporating a more pluralistic and reconciliatory narrative into history education. However, due to political
shifts and societal sensitivities, these reform initiatives have experienced setbacks at times (Onen, Dagseven,
Karahasan, & Latif, 2010).

This section examines the transition towards a more inclusive and balanced historical narrative, highlighting the
challenges and limitations of education reform efforts in the TRNC.

THE POLARIZING OR RECONCILIATORY IMPACT OF HISTORY EDUCATION
When evaluating the Turkish Cypriot education system, the function of history education can be examined under
two main categories:

Polarizing Impact: When history textbooks are written to reinforce a particular national identity, they may
emphasize certain aspects of the past while ignoring others. The history textbooks used in the TRNC for many
years have primarily focused on conflicts with Greek Cypriots, aiming to strengthen Turkish identity. These
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narratives, by presenting historical events from a one-sided perspective, have made it difficult for students to be
open to alternative viewpoints.

Reconciliatory Impact: As alternative historical narratives develop and bicommunal educational programs receive
support, history education has the potential to contribute to the peace process in Cyprus. However, such initiatives
have frequently been disrupted by political and societal factors.

For instance, while some teachers and academics argue that history textbooks should adopt a more reconciliatory
perspective, certain political groups and segments of society have opposed these changes, viewing them as a form
of “identity erosion”. This resistance has been one of the primary obstacles to the implementation of education
reforms.

What Should Be Done?

The Turkish Cypriot education system has experienced both polarizing and reconciliatory trends in terms of the
content of history textbooks. History education, particularly in Cyprus, is directly linked to negotiations and
political processes. Although efforts are being made today to develop a more pluralistic and neutral history
education, this process remains dependent on political will and societal dynamics.

To promote social reconciliation, the Turkish Cypriot education system should move toward more balanced and
inclusive historical narratives. However, for this to be achieved, history education must go beyond being a mere
tool for identity construction and take on a role that supports a culture of peace. Education policies should address
past events from multiple perspectives objectively, thereby fostering an environment of dialogue and cooperation
between the two communities.

In this context, the Turkish Cypriot education system stands at a critical crossroads: Will it continue to foster
division, or will it embrace reconciliation? Transforming education into a peaceful and pluralistic framework
requires more than just revising history textbooks—it also necessitates teacher training policies, curriculum
reforms, and public awareness initiatives. Only through such measures can history education shift from
exacerbating past wounds to becoming a tool for building a shared future (Onen, Dagseven, Karahasan, & Latif,
2010).

IDENTITY CONSTRUCTION AND EDUCATION

Education systems serve as a crucial tool in the construction of national identity. In the Turkish Republic of
Northern Cyprus (TRNC), education goes beyond the mere transmission of academic knowledge; it carries the
mission of strengthening social belonging and preserving Turkish Cypriot identity. The discourses of TRNC
Presidents have played a decisive role in this identity-building process. In particular, the emphasis on national
history, cultural heritage, and relations with the motherland (Turkey) has been a prominent aspect of education
policies. The history and social studies curricula have been designed to highlight the political status of the TRNC
and its ties with Turkey.

The construction of Turkish Cypriot identity has been shaped particularly through history courses and curriculum
content. The Ottoman period, British colonial rule, the 1960 Republic of Cyprus, and post-1974 developments
have been regarded as major milestones in education. The history and social studies courses have been structured
to reinforce the idea that the TRNC is an independent state. However, the emphasis on identity has varied across
different Presidential terms (Irkad, 1997).

The discourses of TRNC Presidents have directly influenced the content and direction of the education system.
The key elements that have shaped education policies in the TRNC include:

Strengthening National Identity and Historical Awareness: National identity and historical consciousness hold a
significant place in the education curriculum. TRNC Presidents have consistently emphasized the importance of
transmitting knowledge of Turkish Cypriot history to future generations. History courses have covered the Ottoman
period, British colonial rule, and the post-1974 period in detail. Salih Sarpten underscores this point by stating,
"The discourses of Presidents play a determining role in shaping education policies."

Continuity of Turkish as the Medium of Instruction: The official language of education in the TRNC is Turkish,
and all Presidents have shared a common stance on maintaining this policy. However, at different times, there have
been calls for greater emphasis on English education, particularly in higher education. The increasing number of
international students has sparked debates on expanding English-medium instruction, especially at universities.
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Enhancing Educational Cooperation with Turkey: Educational collaboration between Turkey and the TRNC has
significantly influenced curriculum development, teacher training policies, and student exchange programs. TRNC
Presidents have actively encouraged academic support from Turkey and have promoted policies aimed at
increasing scholarship opportunities for students.

Internationalization of Higher Education and Foreign Student Policies: In recent years, universities in the TRNC
have become increasingly attractive to international students. TRNC Presidents have expressed their aspirations to
position the TRNC as an "education island", advocating for policies to attract more foreign students. However,
they have also stressed the need to maintain quality standards and develop regulatory mechanisms in higher
education (Feridun, 2011).

Balancing Secularism and Religious Education: While secularism has traditionally been a fundamental principle
of education in the TRNC, there have been periods where religious education has gained prominence. The
establishment of Imam Hatip schools and the introduction of Qur’an courses have been among the controversial
topics in the education policies of different Presidential administrations.

Salih Sarpten highlights that education reforms in the TRNC have been shaped not only by Presidential discourses
but also by Council decisions. He states, "Education system reforms have progressed in parallel with both
leadership discourses and Council decisions,” summarizing the dynamic interaction between political leadership
and policy-making bodies in shaping the education system.

DISCOURSE ANALYSIS: PRESIDENTIAL STATEMENTS ON EDUCATION
An analysis of the statements made by TRNC Presidents regarding education reveals that different periods have
been marked by distinct emphases. For example:

e During Rauf Denktas’s tenure, there was a strong emphasis on national identity, history education, and
integration with Turkey. These discourses positioned the education system as a key instrument for
reinforcing national consciousness.

e Under Mehmet Ali Talat’s administration, the focus shifted towards harmonization with Europe,
educational reforms, and EU-funded projects, emphasizing modernization and the adoption of
international standards.

e During Dervis Eroglu’s presidency, the primary themes included educational cooperation with Turkey
and increased investments in technical education.

e  Mustafa Akinct’s tenure highlighted multiculturalism in education, the peace process, and the promotion
of intercommunal dialogue.

e Under Ersin Tatar’s administration, national identity and educational integration with Turkey were
prominent themes (Olgun, 2020).

Salih Sarpten succinctly describes these discourses as "expressions that ensure the continuity of collective memory
and cultural heritage." He further details how each leader’s stance on education has led to variations in policy
content and implementation, shedding light on the evolution of the TRNC education system.

A comparative analysis of different Presidents' educational discourses reveals that each period has had its own
distinct priorities and emphases. While Denktas’s era prioritized national identity and independence, Talat’s term
focused on educational integration with Europe. Both Eroglu and Tatar’s administrations highlighted close
cooperation with Turkey, whereas Akinci’s tenure emphasized peace-oriented narratives and multiculturalism in
education.

These differences illustrate how education policies have been shaped by political dynamics over time and how the
evolving political landscape of the TRNC has influenced its education system. Presidential discourses have been
a key determinant of the direction of education policies, consistently reinforcing the role of education in identity
construction.

CONCLUSION AND RECOMMENDATIONS

This study has examined how the discourses of TRNC Presidents on history, identity, and education have
influenced education policies. The findings indicate that political leaders' approaches can directly shape the
education system and that education plays a central role in the construction of national identity. While this study
highlights the impact of political discourse on education policies in the TRNC, it also encourages discussions on
how this process can be anchored in a more scientific and impartial framework in the future.
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This research has comprehensively analyzed the influence of TRNC Presidents' statements on education policies.
The discourses surrounding identity, history, and education play a significant role in determining the fundamental
direction of TRNC education policies. Based on Salih Sarpten’s work, it is evident that Presidential discourses and
Council decisions together have laid the groundwork for major educational reforms. The future trajectory of
education policies will continue to evolve based on internal and external dynamics affecting the TRNC.

The TRNC education system should be shaped within the principles of political independence and scientific
neutrality. When developing history curricula, a multi-perspective and scientifically grounded approach should be
adopted. It is recommended that TRNC education policies be formulated within a long-term strategic framework,
independent of the ideological views of political leaders. While fostering educational cooperation with Turkey,
local needs and the educational autonomy of the TRNC should also be taken into consideration.
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ABSTRACT

This research explores Turkish printed media's history, historical development, and current state in North
Macedonia. In this context, the evolution of Turkish printed media in North Macedonia from the past to the present
is examined, and a detailed analysis of the current situation is presented. The study aims to investigate the history,
general condition, and impact of newspapers and magazines published in Turkish in Macedonia. Given the limited
research conducted on Turkish media in North Macedonia in general, this study is carried out by taking into account
the significance and urgency of the topic. Furthermore, the research aims to reveal the social, political, literary, and
international dimensions of Turkish-language printed media, to understand the transformations in this field, and to
provide a comprehensive evaluation. This study will also contribute to future research on Turkish media in
Macedonia, serve as a guide, and raise awareness about the importance of Turkish media. The study is structured
into two main periods: before and after the independence of North Macedonia. This division is significant because
prior to independence- during the Yugoslav era- Turkish media supported the preservation of ethnic identities and
cultures and provided detailed information about the challenges faced by the Turkish community. The number of
Turkish newspapers and magazines in Macedonia has varied across different periods. The significant decline in
Turkish language publications before and after the Yugoslav era occurred under the direct influence of political
and social changes in the region. In recent years, with the spread of digital media, it has been concluded that
Turkish-language publications have begun to increase in digital platforms.

Keywords: North Macedonia, Turkish, Media, Turkish Printed Media.

INTRODUCTION

The geographical location of North Macedonia has been known as a region inhabited by Turks before, during, and
after the Ottoman period. Following the Ottoman Empire’s settlement in this region, it became historically notable
as a center that produced significant authors who left a profound impact on Turkish literature. With the withdrawal
of the Ottoman Empire from the region, many Turks returned to Anatolia, and subsequent waves of migration led
to a steady decline in the Turkish population in the area. It is a historical fact that major developments following
the retreat of the Ottoman Empire negatively affected the Turkish population; however, these circumstances did
not lead to the complete disappearance of the Turkish presence, nor did they eradicate the influence of the Turkish
language in the region.

The period of silence that began in 1912 began to ease somewhat after the establishment of the Socialist Federal
Republic of Yugoslavia following the end of World War II. Nevertheless, negative developments during the early
years of the Yugoslav federation prompted another wave of migration, with many Turks once again relocating to
the Republic of Turkey. Despite a significant demographic loss during this period, the presence of the Turkish
community persisted, and the influence of the Turkish language expanded. Turkish-language education was
introduced, Turkish theater was established, and Turkish-language media continued to operate within the state
structure.

The publication of the newspaper Birlik by the Yiicel Organization marked a significant milestone. Later, the
newspaper was incorporated into the state system and continued publication under the Nova Makedonija printing
house. In its early years, the newspaper was considered a publication for Muslims, but it later became the official
organ of the Macedonian People's Front. In fact, this was recognized as a right granted to the Turks of Yugoslavia,
allowing Turkish-language media to exist within state-supported platforms such as newspapers, television, and
radio.

From the end of World War II until the independence of North Macedonia, Turkish-language newspapers and
magazines were published periodically—weekly, three times a week, monthly, or quarterly. During various periods,
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different civil society organizations also published their own media outlets. The most significant problem in
Turkish-language print media has been the lack of continuity. Among these publications, Birlik stands out as the
longest-running newspaper compared to others.

The Contribution and Influence of Turkish-Language Print Media on Balkan Turkish Literature

Print media in Macedonia and the broader Balkan region has made a significant contribution to the development
of Balkan Turkish literature. This process began with the publication of the Birlik newspaper, established in
Macedonia in 1944, and continued with the dissemination of Turkish-language radio programs, newspapers,
magazines, and book publications. A new literary circle was formed in the region, laying the foundation for the
emergence of Balkan Turkish literature, which left a lasting impact throughout the Yugoslav territory. However,
Turks living in the autonomous region of Kosovo were only able to access such opportunities starting in 1969,
with the publication of newspapers and magazines in the region (Isen, 2009).

The establishment of Turkish-language schools in both urban and rural areas of Macedonia, the publication of
Turkish-language textbooks, and the opening of Turkish-language departments in faculties and higher education
institutions created a fertile ground for the growth and development of Turkish cultural life within the borders of
Macedonia. In this context, Balkan Turkish literature began and flourished under the umbrella of the Birlik
newspaper. With its publication, poems, tales, and short stories began to appear in the press, contributing to the
literary development of poets and writers.

In Macedonia and other parts of the Balkans, the works of poets and writers were published in newspapers and
magazines. The children's magazines Seving and Tomurcuk, published under the Nova Makedonija publishing
house, made substantial contributions to children's literature. The same publisher also released the Ses/er magazine,
which provided broader coverage of literary works. These magazines, particularly Seving, Tomurcuk, and Sesler,
played a crucial role in nurturing a new generation of poets and writers.

In subsequent years, magazines such as Ugiincii and Koprii further enriched Macedonian and Balkan Turkish
literature by introducing new literary voices. Overall, these developments significantly increased contributions to
Turkish literature as a whole.

The Relationship Between Turkish-Language Print Media and Politics

Turkish-language print media in North Macedonia has undergone significant changes and transformations
throughout history. From the Ottoman era through the influence of Yugoslavia and into the post-independence
period, media institutions and publications have experienced various developmental phases. During this process,
the political affiliations of the media, its role in social transformation, technological evolution, its relationship with
minority communities, the European Union integration process, and international relations have all been key areas
of focus.

The functioning and freedoms of print media in North Macedonia are governed by legal regulations. Fundamental
principles such as press freedom and freedom of expression are constitutionally protected and supported by other
legal frameworks. However, in certain instances, political pressures and legal restrictions have also been observed.
The relationship between print media and politics in North Macedonia has frequently been a subject of public
debate. The affiliations between media organizations and political groups, editorial manipulation of news content,
and censorship are prominent issues in the media landscape. To ensure the independence of print media institutions
from political influences, a legal framework has been established.

Political orientations within Macedonian print media institutions are clearly reflected in the editorial preferences,
news selection, and visual presentation of newspapers and magazines. Print media outlets with differing political
perspectives often express their affiliations through their relationships with political parties and through the manner
in which they represent the political figures they support within their news coverage.

The Publications of Civil Society Organizations Operating in Macedonia

With Macedonia’s declaration of independence in 1991, the Turkish community in the country initiated a process
of organizational development. The Turkish Democratic Union, established in 1990, entered a phase of political
structuring and officially became a political party in 1992. Meanwhile, in the aftermath of World War II, during
the late 1940s and 1950s, several cultural and fine arts associations were founded with the aim of preserving and
promoting Turkish culture and arts. Organizations such as Yeni Yol in Skopje and the Kardagslik Cultural and Fine
Arts Associations in Ohrid and Resen began organizing various activities to preserve Turkish traditions and
customs. These associations operated in diverse areas such as drama and literature.
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Following Macedonia's independence, the organizational revival of the Turkish community accelerated towards
the late 1990s and early 2000s, with the establishment of new civil society organizations. Many of these newly
formed associations began publishing their own periodicals. The early 2000s marked the emergence of the fourth
generation of Macedonian Turkish poets and literary figures. In 2002, a group of students from the Department of
Turkish Language and Literature at Ss. Cyril and Methodius University in Skopje founded the literary, cultural,
and artistic magazine Kdprii, providing young writers and poets with a platform to publish their works.

Koprii magazine was first published in January 2002 in Skopje through the efforts of faculty member Hayati
Yavuzer and students of the Department of Turkish Language and Literature at the Faculty of Philology. In March
2003, it became an officially registered association under the name K&prii Association for Culture, Art, and
Education. Initially published quarterly, it later adopted a monthly publication schedule (Demir & Kayadibi, 2012).
In recent years, Képrii has continued to publish at irregular intervals.

Founded in August 2002 in Upper Banitsa, the Namik Efendi Association was established to support development
in the fields of aid, education, culture, art, and sports. The association published a magazine titled Dere for a certain
period (Cayirli, 2015). The Niyazi Bey Cultural and Arts Association, established by Turkish youth in Resen,
published a short-lived magazine called Kizi!/ Elma.

Since 1997, the Abdiilhakim Hikmet Dogan Center for Culture and Arts in Gostivar has been publishing Hikmet,
an international peer-reviewed academic journal. The journal features high-quality academic articles, reviews,
critiques, and book introductions in fields such as Classical Turkish Literature, Modern Turkish Literature, Folk
Literature, Turkish Language, Turkish-Islamic Literature, Contemporary Turkic Dialects, Linguistics, and
Comparative Literature.

Uciinciiler, a magazine published by Macedonian Turkish youth beginning in 1994, continued its publication until
1999. As Ertugrul Karakus (2014) notes in his book Ugiinciiler in Macedonian Turkish Literature, the authors of
Ugiinciiler generally adopted an independent stance and advocated for freedom and non-interference in their
literary production.

The Ufuk Association, whose founding efforts began in November 2008 and which held its Founding General
Assembly on December 17, 2008, launched Ufuk magazine in March 2009. The first four issues focused on
literature and culture, while subsequent issues addressed social developments in Macedonia and included content
related to the Turkish world. Initially published quarterly, the magazine was later published monthly at various
intervals. The final issue of Ufuk (No. 37) was released in December 2021.

The Millennium Association was established in 1993 in Vrap¢iste by a group of idealistic youth and was officially
recognized as a civil society organization in January 2000 under the civil society law enacted in 1998. The
association aimed to promote peace, democracy, and interethnic dialogue through collaboration with youth via
various projects and activities. For a period, it published a newspaper titled Haberci.

Turkish-Language Newspapers Published in Macedonia

Newspapers published in the Turkish language in Macedonia hold significant importance for the social, cultural,
and political life of Turks living in Macedonia and the broader Balkan region. Following the withdrawal of the
Ottoman Empire from the region, Turks, now a minority in the country, have relied heavily on Turkish-language
media to preserve their identity. From the time of the Ottoman withdrawal until the end of World War II, Turkish
communities received education in Serbian rather than their mother tongue. During this period, Turkish was only
spoken at home and in public spaces. Prior to 1941, newspapers published in Turkish using the Arabic script
included Hak, Hak Yolu, Isik, Sada-yi Millet, Miicahade, Yeni Vakit, and Dogru Yol (Kaya, 1999).

The end of World War 11, particularly December 1944, marked a turning point for Turkish communities in
Macedonia. On December 23, 1944, the newspaper Birlik began publication, and on December 26, the Turkish-
language Tefeyyiiz primary school opened. The 1950s represented a period of renewed efforts and developments
regarding Turkish-language initiatives. The publication of Birlik paved the way for other Turkish-language media
and laid the foundation for the expansion of Turkish-language education throughout the country. Despite various
challenges, Turkish-language press and media institutions developed under these conditions and continue to exist
today. Since 1944, all newspapers and magazines published in Macedonia have used Standard Turkish (Turkey
Turkish). These publications have fulfilled literary and cultural needs, preserved the Turkish language, and played
a key role in safeguarding the community's linguistic identity.
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Birlik Newspaper

The first issue of Birlik was published on December 23, 1944, with the slogan “Death to Fascism — Freedom to the
People!” It was initially launched as the weekly newspaper of the National Liberation Front of the Muslims of
Macedonia. Although it was intended to be published weekly, publication intervals varied—sometimes biweekly
or monthly.

With the launch of Birlik, the first stirrings of Turkish literature in North Macedonia began. The newspaper made
a significant contribution to the development of Balkan Turkish literature. It featured dedicated pages for children
and students, as well as a Children’s Garden supplement. Birlik played a pioneering role in the publication of
children’s magazines such as Seving and Tomurcuk, and with the later publication of Sesler, collections of folk
literature began to appear regularly.

Birlik holds a special place in the collective memory and cultural heritage of Turks in Macedonia. It is one of the
longest-running Turkish-language newspapers in the history of the Turkish press. After the bankruptcy of the Nova
Makedonija public company, Birlik entered a privatization process that ultimately failed. The newspaper published
its final issue—number 6,072—on March 18, 2004.

Throughout its 60-year publication history, Birlik not only significantly contributed to Balkan Turkish literature
and children’s literature, but also documented the sociopolitical developments of the Turkish community in
Macedonia. Despite occasional political propaganda, the newspaper consistently focused on educational and
cultural activities relevant to the Turkish minority and witnessed the community’s organizational progress. It also
spearheaded the publication of Sesler magazine, which ran from 1965 to 2001 with a total of 331 issues. Sesler is
the longest-running magazine in the Balkans and continued publication—albeit irregularly—until April 2001.

Vardar Newspaper

Under the leadership of Kosovan-born Turkish journalist Burhan Sait, the Vardar magazine was first published in
1994 in Skopje, followed by the Vardar newspaper in 1999. As editor-in-chief and proprietor, Burhan Sait was
critical of emigration from Yugoslavia to Turkey, arguing that it would further marginalize the Turkish minority.
After the closure of Vardar, he became a citizen of Turkey and moved to Istanbul with his family in 2003 (Gezgin,
2023).

Although its publication lifespan was short, Vardar closely monitored the sociopolitical developments of Turks in
Macedonia. Unfortunately, Burhan Sait died in a traffic accident in Turkey in 2004.

Yeni Balkan Newspaper

Following the closure of Birlik, which had played a critical role in documenting the history and development of
the Turkish community in Macedonia, the Yeni Balkan newspaper was launched to fill the resulting gap in Turkish-
language print media.

First published in 2004, Yeni Balkan initially appeared as a supplement to the Yeni Dénem newspaper in Kosovo.
It later became an independent publication in Macedonia. The founder and editor-in-chief is Miirteza Sulooca, a
former mufti of Resen. Yeni Balkan is published weekly and has contributed—albeit to a limited extent—to
preserving Macedonian Turkish culture and sustaining Turkish literature. However, the newspaper has also
occasionally featured political propaganda and applied editorial censorship toward certain political figures,
ultimately leading to its discontinuation.

Turkish-Language Children's Magazines in Macedonia

Turkish literature, and specifically Turkish children's literature in Macedonia, began to develop in the aftermath of
World War II. In this new post-war era, the right to mother-tongue education was granted, and Turkish-language
schools were established. With the launch of the Birlik newspaper, a new period began, paving the way for the
publication of children's magazines such as Seving and Tomurcuk, which specifically targeted young readers. The
first periodical publication in Macedonian Turkish children's literature, Pioner, began in 1950, using the Latin
alphabet.

Within the framework of the renewed Turkish-language press and publishing activities beginning in 1944, Pioner
represents the starting point of children’s publishing in Macedonia. As the official publication of the Pioneers’
Union, the magazine aimed to spark children's interest in reading, writing, and literature. However, only ten issues
were published. The lead article of the first issue was written by Mahmut Demir (Giirel, 2025).
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Tomurcuk magazine began publication in 1957 and was founded by Necati Zekeriya. The main aim of the magazine
was to help children in primary education better utilize the Turkish language. Published by Birlik Publishing in
Skopje in 1957, the magazine sought to contribute to the education of Turkish children in the region. It was
published ten times per year, excluding July and August. Some issues were combined editions (Okumus, 2012).

Together with Seving, Tomurcuk played a vital role in the establishment of Turkish children’s literature in North
Macedonia. These magazines were instrumental in fostering the development of children’s literature and nurturing
new literary talents. However, following the privatization of the state-owned publishing company Nova
Makedonija, the publication of Tomurcuk came to an end.

The children's magazine Bahge, published by the Yeni Balkan Publishing House, released its first issue in 2004.
The magazine's publisher is Miirteza Sulooca, who is also the proprietor of Yeni Balkan newspaper. To date, Bahge
has published 37 issues.

Kardelen magazine was launched in November 2009 by the Kdprii Association. The magazine is edited by Yeliz
Daut Kurtis. Since its inception in 2009, Kardelen has published 113 issues to date.

CONCLUSION

Turkish-language print media in North Macedonia has undergone a rich historical development from the era of the
Ottoman Empire to the present day and continues to maintain its presence. During the Ottoman period, the Turkish
presence in the Balkans held significant importance, as Turks from Anatolia were resettled in the region through
the Empire's settlement policies, allowing Turkish culture to take root. The foundations of Turkish-language press
in the region were laid during the Ottoman era, with the establishment of printing houses and the publication of
official newspapers in cities such as Bitola (Manastir) and Skopje (Uskiip), contributing to the emergence of a
strong Turkish press tradition.

In particular, the newspaper Birlik, first published in 1944, holds a prominent place in the history of Turkish-
language media in Macedonia. Today, despite various challenges, Turkish-language press in North Macedonia
continues to exist. Thanks to the efforts of contemporary media institutions, the Turkish language and culture
continue to be preserved and promoted in the region. However, current economic and social challenges pose
significant threats to the sustainability and future of Turkish-language media.
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ABSTRACT

Addiction is the state of being addicted to any activity, substance, object or behavior in a way that excludes other
activities of one's life or causes physical, mental or social harm to oneself and others. In addition to many and
various types of addiction, it seems that an important type of addiction is technology addiction. Today, the dizzying
development of technological developments and their inclusion in every aspect of our lives has made it necessary
for us to rethink the concepts of far and near. With the rapid development in mobile phone technology, the standard
mobile phones used in the past to call someone or send a message to someone have been replaced by state-of-the-
art smartphones that make our daily lives much easier. However, on the other hand, it is seen that addiction to
smartphones, which have become an integral part of life, is on the rise, and this goes back to pre-school periods.
In this context, the aim of the research was determined to examine whether the smartphone usage level of students
studying in secondary and high schools affiliated to the National Education Directorate of Tunceli province Hozat
district in the 2022-2023 academic year varies significantly according to some demographic characteristics of the
students. Within the scope of quantitative research, the data of the research designed in the general survey model
were collected by applying the "Smartphone Addiction Scale Short Form (ATBO-SF)", developed by Kwon et al.
and adapted to Turkish by Noyan et al., face to face between May and June 2023. The scale, for which validity and
reliability studies were conducted, was found to be suitable for the use of parametric tests, and in addition to test
analyzes such as frequency, percentage, arithmetic mean, T Test and One-Way Variance Analysis were used to
determine the significance of the difference using statistical data analysis techniques. As a result of the analysis,
the average smartphone addiction level being below 3 was interpreted as the students not having smartphone
addiction, but the measurements being just below the average indicating a risk factor, while the difference between
the dependent and independent variables was not significant (p<.005). According to the research findings, the
smartphone addiction level of students at the lower limit of addiction carries a risk factor, in this respect the
findings are warning, and it is recommended that parents, society, and especially schools and relevant institutions
and organizations take precautions against the apparent danger.

Keywords: Smartphone, student, education, addiction, technology

INTRODUCTION

In today's world, where progress in science and technology has reached incredible dimensions, social life is also
seen to be keeping pace with this rapid change and transformation, much like the interconnected pieces of a puzzle.
The dizzying pace of technological developments, and their inclusion in every aspect of our lives, has prompted a
reevaluation of the concepts of distance and proximity (Glrkan et al., 2022). With the rapid advancements in
mobile phone technology, the standard mobile phones, which were once used solely for calling or texting, have
been replaced by state-of-the-art smartphones that greatly simplify daily life. Nowadays, tasks and processes that
could only be performed with computers in the past can be easily carried out with smartphones (Cakir & Oguz,
2017).

! This article is derived from the master's thesis titled "Investigation of Smartphone Addiction Among Students: A District School Case
Study," conducted in the Department of Political Science and Public Administration at Munzur University Institute of Graduate Education.
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Smartphones offer numerous activities that simplify human life and have positive effects, such as easy access to
desired data, data sharing, enhanced communication opportunities, listening to music, taking photos, using social
media, making friends, playing online and offline games, accelerating banking transactions, and online shopping
from websites (Simsek & Zabun, 2019). However, alongside the expected conveniences that smartphones bring,
especially as they are used for an increasing variety of purposes, a significant impact of their use manifests in the
form of addiction. Research findings show that smartphones, which have found widespread use not only among
different age groups but also among middle and high school students, have addictive effects. This has drawn
attention to individuals at this educational level. In this context, the main theme of this study is to examine the
level of smartphone addiction among students in the pre-university education stage.

PROBLEM STATEMENT

Communication is the state in which living beings, especially humans, interact with each other by using visual and
auditory symbols to convey their emotions, knowledge, and ideas. In other words, communication is the
transmission of information, ideas, attitudes, or feelings from one person or group to another (or others) via
symbols, as described by Biilbiil (as cited in Cakir & Topgu, 2005, p.2). It is the process of assigning meaning to
the message through the exchange of information between a source and a receiver via a channel. Communication,
which was quite limited in ancient times, has reached a mass scale and an incredible speed due to advancements
in science, technology, and technical tools. For example, communication, which in prehistoric times was carried
out using a single method like smoke signals, reached its second method, cuneiform writing, around 3100-2500
BCE. Subsequently, in the 1st and 2nd centuries, it evolved to the use of courier letters, and by 2900-3500 BCE,
pigeons were used for postal services. In the 17th century, communication witnessed tremendous development.
Newspapers, which delivered daily information to the masses, came into play, significantly increasing both the
scope and speed of communication, as well as the number of individuals engaged in the process.

Initially, books were a communication tool limited to a very small, elite group compared to newspapers. By 1784,
postal carriages began to be included as carriers of information, news, etc. The invention and use of the telegraph
between 1791-95 weakened the influence of postal carriages in the communication world while leading to another
development. In the 1830s-40s, postage stamps were introduced into postal services. The laying of transcontinental
cables became possible in the 1850s-60s, bringing communication to a transcontinental level (Barbier, 2001;
Giines, 2013:290). The telephone, invented in the 1870s, drastically shortened the time between the invention of
the second, third, and fourth communication tools, serving as a harbinger of further developments. This new
development became even more effective with the inclusion of radio in the process in the early 1900s, removing
all barriers to the advancement of communication and communication tools.

By the 1920s, airmail was introduced, and in the 1960s, communication satellites were launched, allowing live
broadcasts to be delivered to people through television. The early 20th century saw the introduction of the internet
(with email enabling instant communication), and by the beginning of the 21st century, mobile communication
and mobile phones (or smartphones) became part of mass use (Giines, 2013:294). This led to an unprecedented
speed and continuity in communication, bringing people from all over the world closer together and perfectly
completing a crucial leg of globalization. In other words, while globalization was completed on the economic
level, it was also achieved in terms of communication. However, the problem here is that the accessibility of
communication tools, which was once insufficient for people, has now increased to the point where it has reached
the level of addiction through mobile phones (Aydogan, 2013; Baldini, 2000; Barbier, 2001; Toplu, 2008; Aymaz,
2018; Uslu, 2021).

Over the past fifteen years, the use of mobile devices during childhood has significantly increased in many
countries (Rideout, Saphir, Pai, & Rudd, 2013). A recent study in the UK found that children now spend more
time online than watching TV, with tablets and smartphones being the devices most frequently used by children
to access the internet (Ofcom, 2016). Similar studies conducted in other countries suggest that more Asian children
and adolescents are developing smartphone addiction (Celik, 2020; Celik & Ulusoy, 2019; Ektiricioglu et al., 2020;
TUIK, 2022), with a growing trend towards younger ages and an increasing rate of smartphone addiction among
individuals in pre-university education. Given this situation, it becomes crucial to examine the causes and
consequences of smartphone addiction across all educational levels nationwide, as well as to analyze it based on
some demographic characteristics of students. This would help gather reliable data, which could assist decision-
makers in taking timely and meaningful actions to mitigate potential negative impacts on children and adolescents.

Research Purpose

The aim of this study is to examine the smartphone addiction levels of middle and high school students based on
certain demographic characteristics and to develop recommendations in light of the findings. To achieve this, the
following research questions were addressed:
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1. What is the level of smartphone addiction among students?

2. Do students' smartphone addiction scale scores show a significant difference based on gender?

3. Do students' smartphone addiction scale scores show a significant difference based on school level?

4. Do students' smartphone addiction scale scores show a significant difference based on their parents'
income levels?

5. Do students' smartphone addiction scale scores show a significant difference based on their parents'
educational levels?

6. Do students' smartphone addiction scale scores show a significant difference based on their parents'
occupations?

METHOD
This section provides information on the research model, the population and sample, data collection methods, data
collection tools, and data analysis.

Research Model

This research was designed using the general survey model within the scope of quantitative research. The most
fundamental principle of quantitative research is to express the findings in numerical terms, making them
measurable, and to base the research on hypotheses, testing these hypotheses (Ekiz, 2003, p.93). Survey studies,
which are widely used in social sciences and allow for large-scale analysis, typically describe the existing
performance, views, thoughts, and attitudes of the target group, such as gender, age, and socioeconomic status,
either individually or in relation to some factors (Biiyiikoztiirk, 2014, p.2; Gurbetoglu, 2018). According to
Christensen and colleagues (2015, p.368), survey research aims to reveal changes over time or uncover the
underlying aspects of a particular situation.

Population and Sample

The population of the study consists of a total of 232 students enrolled in middle and high schools affiliated with
the Hozat District Directorate of National Education in Tunceli during the 2022-2023 academic year. Among these
students, 118 are in middle school and 114 are in high school (Table 1). Since it was possible to reach the entire
population, no sampling method was used.

Table 1. Data of Middle and High Schools from the Hozat District Directorate of National Education for
the 2023-2024 Academic Year

School Type Number of Number of Number of students
Students teachers

Ercan Dogan Middle School 118 19 118

Ziibeyde Hanim High School 114 11 114

Total 232 30 232

Despite the response rate of the administered scale being 82%, the number of scales that could be subjected to
statistical analysis remained at 144. This represents 62% of the total participants. Accordingly, the personal
characteristics of the 144 participants are presented in Tables 3.2, 3.3, 3.4, and 3.5.

Table 2. Percentage and Frequency Distribution of the Personal Characteristics of Participants (N=144

Variables Characteristics Frequency (f) | Percentage (%)
Gender Female 73 50.7%
Male 71 49.3%
School Type Middle School 62 43.1%
High School 82 56.9%
Father's Occupation Not Working 33 22.9%
Worker 77 53.5%
Civil Servant 25 17.4%
Retired 9 6.3%
Mother's Occupation Not Working 109 75.7%
Worker 20 13.9%
Civil Servant 15 10.4%
Other 23 16.0%
Family Income Level Medium 101 70.1%
High 16 11.1%
Very High 4 2.8%
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Table 2 presents the percentage and frequency distribution of certain personal characteristics of the participants.
As shown in the table, 50.7% of the participants are female, while 49.3% are male. Among them, 43.1% are middle
school students, and 56.9% are high school students. When examining the occupations of their fathers, it can be
noted that 22.9% of the fathers are not working, 53.5% are workers, 17.4% are civil servants, and 6.3% are retired.
In terms of mothers' occupations, 75.7% of the mothers of the participating students are not working and are
homemakers. Meanwhile, 13.9% are workers, and 10.4% are civil servants. According to the perceptions of income
levels in Turkey, 16.0% of the participants perceive their families as having low income, 70.1% as having medium
income, 11.1% as having high income, and 2.8% as having very high income.

The information regarding the responses to other questions included in the personal information form of the
participants is provided below.

This includes the daily smartphone usage duration of the participants, the smartphone brands they use, and the
level of impact smartphone usage has on their lives.

The percentage and frequency distribution regarding the daily smartphone usage duration, the smartphone brands
used, and the level of impact on their lives is presented in Table 3.

Table 3. Percentage and Frequency Distribution of Participants’ Daily Smartphone Usage Duration,
Smartphone Brand, and Impact Level on Their Lives

Variables Characteristics N %
Daily Usage Duration 0-2 Hours 60 41.7
2-4 Hours 52 36.1
4-6 Hours 22 15.3
6-8 Hours 8 5.6
8 Hours and Above 2 14
Smartphone Brand Apple 34 23.6
Samsung 58 40.3
Huawei 14 9.7
Other 38 26.4
Impact of Smartphone on Life Not at all 23 16.0
Very little 39 27.1
Partially 53 36.8
It affects 23 16.0
It affects a lot 6 4.2
Do You Think You Are Addicted? | Yes 16 111
No 78 54.2
Partially 44 30.6
No opinion 6 4.2

Table 3 shows the distribution of participants' daily smartphone usage time, the brands of smartphones they use,
the extent to which smartphone usage affects their lives, and their opinions on whether they consider themselves
smartphone addicts. According to Table 3, it can be seen that the participants use their smartphones for the most
part between 0-2 hours a day, which accounts for 41% of the group. The second most common usage time is
between 2-4 hours, with 36.1%. In third place, 15.3% use their smartphones for 4-6 hours a day, while 5.6% use
them for 6-8 hours, and only 1.4% use them for 8 hours or more a day.

When asked about the brand of smartphone they use, the participants indicated that the highest percentage, 40.3%,
use Samsung smartphones. Additionally, 26.4% reported using smartphones other than Apple, Samsung, and
Huawei, while 23.6% use Apple and 9.7% use Huawei smartphones.

In response to the question of how much smartphones affect their lives, 36.8% of participants stated that
smartphones affect them to some extent, 27.1% indicated that they affect them very little, 16.0% said they do not
affect them at all, and 4.2% claimed that smartphones affect them very much.

Regarding whether the participants consider themselves smartphone addicts, 54.2% stated that they are not
addicted, 30.6% said they are somewhat addicted, 11.1% said yes, they are addicted, and 4.2% did not express any
opinion.
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Participants' Purpose of Smartphone Usage
The percentage and frequency distribution of the participants' purpose of smartphone usage is presented in Table
4,

Table 4. Percentage and frequency distribution of smartphone usage purposes

Variables N %
Social Networks 83 57.6
Talking 50 34.7
Browsing the Internet 48 33.3
SMS 105 72.9
Educational Applications 51 35.4
Checking Social Networks 54 37.5
Playing Games 61 42.4
Listening to Music 38 26.4

Purpose of Smartphone Usage Making Calls 51 354
Checking Emails, Correspondence 123 85.4
Text Messaging 109 75.7
Watching TV/Movies 57 39.6
Reading Books 108 75.0
Taking Photos 55 38.2
Checking News 93 64.6
Others (if any) 130 90.3

Table 4 shows the percentage and frequency distribution of the purposes of smartphone usage. According to the
examination of Table 4, it can be observed that students indicated they use smartphones primarily for listening to
music, at a rate of 73.6%. Additionally, 66.7% reported using them for browsing the internet and 65.3% for
communication. The lowest usage purposes were found to be checking emails at 14.6% and text messaging at
24.3%. Information about the sample group is provided in the tables below.

The Most Used Type of Social Media Among Smartphone Users
The percentage and frequency distribution of the most used types of social media on smartphones is shown in
Table 5.

Table 5. Percentage and frequency distribution of the most used social media on smartphones.

Variable Feature N %

The Most Used Social Media on Smartphones Instagram 74 51.4
WhatsApp 79 54.9
Twitter 19 13.2
Facebook 13 9.0
YouTube 83 57.6
Other (if any) 16 11.1

Table 5 shows the percentage and frequency distribution of the social media tools most used by students on their
smartphones. According to the table, YouTube ranks first with 57.6%, followed by WhatsApp in second place
with 54.9%, and Instagram in third place with 51.4%. Twitter comes in fourth with 13.2%, while other social
media networks rank fifth with 11.1%. Finally, Facebook is the least used, with 9.0%.

Data Collection

The data for this research was collected using the Short Form of the Smartphone Addiction Scale (ATBO-KF) in
addition to a personal information form. The necessary permissions for the application of the scale were obtained
based on the researcher's application dated 02/03/2023 with reference number 7377, according to the decision
numbered 2023/06-06 of the Munzur University Non-Invasive Research Ethics Committee.

Information about the Short Form of the Smartphone Addiction Scale (ATBO-KF)

The long form of the smartphone addiction scale developed by Kwon et al. (2013) consists of 33 questions, while
the short form designed for adolescents (the transition period from childhood to adulthood) contains 10 questions.
The short form was adapted into Turkish by Noyan et al. (2015) and its validity and reliability were tested among
university students. It was shown to have a single-factor structure, and its sub-scales have not been defined. The
calculated Cronbach alpha value is reported to be 0.867, indicating that it is valid and reliable for assessing
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smartphone addiction in young adults. The scale, consisting of 10 questions, is rated on a scale from 1 to 6. The
ratings are as follows: 1 — Strongly disagree, 2 — Disagree, 3 — Slightly disagree, 4 — Slightly agree, 5 — Agree, 6
— Strongly agree. The scale demonstrates a one-factor structure, and scores range from 10 to 60. As the score
obtained from the scale increases, the risk of smartphone addiction also increases. According to a standardization
study, if a student's total score from the scale is below 29.50, they are not considered a smartphone addict, while
a score above 29.50 indicates smartphone addiction.

Validity and Reliability Analyses of the Short Form of the Smartphone Addiction Scale (ATBO-KF) Used in the
Research

Reliability Analysis of the Short Form of the Smartphone Addiction Scale (ATBO-KF)

The reliability of the scales used in the research indicates how accurately the scales measure the behaviors we aim
to assess in the participants (Kurtulus, 2006:374). In measuring the reliability of the questions in the questionnaire
evaluated in this study, the Alpha Value (Cronbach Alpha) and item-total correlation values were used. According
to some researchers (Blyukoztiirk, 2004, 165), an alpha coefficient greater than 0.70 indicates a high reliability
scale, while others (Kalayci et al., 2006, 403) suggest that a value of 0.60 and above in social sciences also indicates
a scale of high reliability.

Table 6. Alpha coefficient values of the Short Form of the Smartphone Addiction Scale (ATBO-KF)

Scale Mean (when the | Scale Mean (when the | Scale Mean (when the | Scale Mean (when the
item is removed) item is removed) item is removed) item is removed)

S1 |23,02 101,265 ,639 ,891

S2 |2325 100,399 ,655 ,890

S3 |2292 99,679 ,646 ,891

S4 |22,63 95,143 ,701 ,887

S5 | 23,06 96,458 ,731 ,885

S6 |2317 101,263 ,607 ,893

S7 |2311 99,680 ,670 ,889

S8 |2342 103,085 ,547 ,897

S9 |22,72 96,079 ,710 ,886

S10 | 22,63 98,290 ,607 ,894

N=144 (0)=0.900 Number of Variable = 10

Internal Consistency and Reliability of the “Smartphone Addiction Scale-Short Form” (SAS-SF)
The internal consistency and reliability of the 10-item "Smartphone Addiction Scale-Short Form" (SAS-SF) were
first assessed by looking at the alpha coefficient values. Previous research has reported the Cronbach's alpha
coefficient for the SAS-SF as 0.90. For this study, the a value of the scale was calculated to be 0.900. According
to the obtained alpha (o - Cronbach's Alpha) coefficient, the scale has a very high reliability (Table 6).

To test the reliability of the scale, in addition to the alpha value, the total score correlation values of the scale were
also examined (Sencan, 2005, 257-62; Buyukoztirk, 2004, 165). This value should be greater than 0.30. As seen
in Table 6, no value below 0.54 is observed. Therefore, according to the item-total score correlation values, the
questionnaire is reliable.

Validity Analysis of the Smartphone Addiction Scale-Short Form (SAS-SF)

The long form of the smartphone addiction scale developed by Kwon et al. (2013) consists of 33 questions, while
the short form developed for adolescents (the transitional period from childhood to adulthood) consists of 10
questions. The short form has been adapted into Turkish by Noyan et al. (2015) in Turkey, and its validity and
reliability have been studied among university students. It has been shown to have a single-factor structure, and
no subscale has been defined. The calculated Cronbach alpha value is reported as 0.867, indicating that it is valid
and reliable for assessing smartphone addiction in young adults. The scale, consisting of 10 questions, is scored
on a scale from 1 to 6. The scoring is as follows: 1 - Strongly Disagree, 2 - Disagree, 3 - Somewhat Disagree, 4 -
Somewhat Agree, 6 - Strongly Agree. In the interpretation of the findings, as the score obtained from the scale
increases, the risk of smartphone addiction also increases; according to the standard-setting study conducted, if a
student’s total score from the scale is below 29.50, they are not considered a smartphone addict, while a score
above 29.50 indicates smartphone addiction. In other words, the cutoff score of the scale has been obtained as
29.50, regardless of gender. Participants scoring below this value are not assessed as smartphone addicts, while
those with higher scores are considered to be smartphone addicts.
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Factor Analysis for the Scale's Validity

Factor analysis was conducted to assess the validity of the scale. To determine whether the data collected from
respondents are suitable for factor analysis, KMO (Kaiser-Meyer-Olkin) and Bartlett tests were applied. The KMO
value should be above 0.5, and the Bartlett test should yield significant results (Kalayct et al., 2006:321-322).
Additionally, it is preferred that the factor loadings for the items found through factor analysis be 0.40 or higher
(BuyUkozturk, 2004).

As a result of the factor analysis, the Kaiser-Meyer-Olkin (KMO) value for the Smartphone Addiction Scale-Short
Form (SAS-SF) was found to be 0.910. A KMO value above 0.50 indicates that the scale is suitable for factor
analysis (Buyukoztirk, 2004).

Secondly, the Bartlett test values were examined regarding the factor analysis. The significance value of the
“Smartphone Addiction Scale” question list was found to be significant (p = 0.000<0.01; ¥*=658.252).
Furthermore, the 10 statements included in the smartphone addiction scale explain 52.950% of the total variance,
indicating that it is unifactorial.

Analysis of the Data

For the analysis of the data, statistical test techniques were applied, and the normal distribution was checked using
Skewness and Kurtosis values, both of which were found to be between -1.00 and +1.00. Considering that the
Skewness (.683) and Kurtosis (-.109) values are referenced for normal distribution of scale scores in social
sciences, it can be concluded that the scale scores of the "Smartphone Addiction Scale-Short Form™ demonstrate
normal distribution.

FINDINGS
In this section of the study, the findings related to the research problem and sub-problems are presented.
What is the level of smartphone addiction among students?

The first sub-problem of the research is stated as "What is the level of smartphone addiction among students?" The
total scores, mean, and standard deviation values obtained from the scale are presented in Table 7.

Table 7. Students' Participation Levels in the Smartphone Addiction Scale

Measure Min. Max. | Mean Participation Level (X) Standard
Deviation
Smartphone Addiction 10 55 25.54 1.1

Participants’ Responses to the Smartphone Addiction Scale

Participants demonstrated a mean participation level of X = 25.54 in the "Smartphone Addiction" scale, indicating
a near-moderate level of engagement. In other words, since the students' smartphone addiction levels remained
below X = 29.50, it can be interpreted that they are not considered smartphone addicts.

The levels of agreement regarding the statements included in the scale are presented in Table 8.

Table 8. The levels of agreement regarding the statements included in the scale

Statements Average Standard
Scale Participation Level | Deviation
X)
1. I cannot keep up with the tasks | planned because of smartphone | 25.3 1.38
use.
2. | have difficulty concentrating while doing assignments or | 23.0 1.42
listening to lessons in class due to smartphone use.
3. | feel pain in my wrists or neck when using my smartphone. 26.3 1.48
4. 1 cannot live without my smartphone. 29.2 1.68
S 5. I feel impatient and irritable when | do not have my smartphone | 2.49 1.54
B in my hand.
% 6. Even if | don't use it, my smartphone is always on my mind. 23.8 1.44
ZE 7. Even if my daily life is greatly affected, | will never stop using my | 24.4 1.44
S | smartphone.
£ | 8.1 constantly check my smartphone to avoid missing conversations | 21.2 1.43
g among other people on Twitter or Facebook.
» 9. | use my smartphone for longer than | think. 28.3 1.60
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| 10. People around me say that | use my smartphone too much. | 29.2 | 1.66

Table 8: When examining the levels of participation in the smartphone addiction scale, the highest participation
was observed for the statements "People around me say that | use my smartphone too much™ (M: 29.2) and "l can't
live without my smartphone” (M: 29.2). Additionally, high levels of participation were noted in the statements "I
use my smartphone longer than I think" (M: 28.3), "I feel pain in my wrists or neck when using my smartphone"
(M: 26.3), and "I can't complete my planned tasks because of smartphone use" (M: 25.3). According to the
calculations made for all statements, the addiction score is below M = 29.50; therefore, they appear to have a lower
level of addiction. However, it should be noted that the level of smartphone addiction is close to the midpoint,
suggesting that there may be a risk of addiction.

Do the smartphone addiction scale scores of students show a significant difference based on gender?
Findings related to the sub-problem statement:

The second sub-problem statement of the study is expressed as "Do the smartphone addiction scale scores of
students show a significant difference based on gender?" The total scores, means, and standard deviation values
obtained from the scale are presented in Table 9.

Table 9: Smartphone addiction scores of students based on gender - Test results

Levene Test t Test
Scale n X SS F p sd t p
Smartphone addiction
Famale 73 25,12 10,73

,986 ,322 142 -,469 640
Male 71 25,98 11,32

Independent Samples t-Test, *<0,05, **<0,01

To determine whether there is a significant difference in the perceptions of "Smartphone Addiction™ based on the
gender of the participants, the results of an independent samples t-test indicated that no statistically significant
difference was found in students' perceptions of smartphone addiction according to their gender (t: -0.469; p: 0.640
> 0.05). This finding can be interpreted as indicating that there is no significant relationship between smartphone
addiction and gender.

Do students' smartphone addiction scale scores show a significant difference according to school levels? Findings
related to the sub-objective sentence

The third sub-objective problem statement of the research is expressed as “Do students' smartphone addiction scale
scores show a significant difference according to school levels?” The total score, mean, and standard deviation

values obtained from the scale are presented in Table 10.

Table 10. Differences in students' smartphone addiction based on school types

Levene Test t Test
Scale n X SS F p sd t p
Smartphone addiction
Secondary School 62 22,67 10,00
- 4,410 ,038 142 -2,787 ,006**
High School 82 27,71 11,28

IndependentSamples t-Test, *<0,05, **<0,01

To determine whether there is a significant difference in the perceptions of "Smartphone Addiction™ based on the
type of school variable among the participants, the results of an independent samples t-test showed that a
statistically significant difference was found in students' perceptions of smartphone addiction according to their
school types (t: -2.787; p: 0.006 < 0.01). Accordingly, students studying at the high school level have higher levels
of smartphone addiction (M: 27.71) compared to those studying at the middle school level (M: 22.67).

Findings Related to the Sub-objective Sentence on the Differences in Smartphone Addiction Based on Class Levels
The fourth sub-objective problem statement of the research is expressed as “Do students' smartphone addiction
scale scores show a significant difference according to class levels?”” The total score, mean, and standard deviation
values obtained from the scale are presented in Table 11.
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Table 11. One-way ANOVA results of students' smartphone addiction based on class levels

Dimensions 0 2 Stand Variance. Total sd Mean E D LSD
Dev Squares Squares

Smartphone Addiction
1. 1.st class 26 26,23 10,15 Between

2. 2nd. class 32 20,43 8,65  Groups 1107,494 3 369 165 2-1
3. 3rd.class 49 27,57 11,81 Within 16202,166 140 115’730 3,190 ,026* 2-3
4. 4th. class 37 2681 11,30 grrc.)tal 17309,660 143 2-4

Total 144 25,54 11,00
One Way ANOVA, *<0,05, **<0,01

To determine whether there is a significant difference in the perceptions of "Smartphone Addiction™ based on the
class level variable among the participants, the results of the one-way ANOVA analysis indicated that a statistically
significant difference was found in students' perceptions of smartphone addiction according to their class levels
(F: 3.190; p: 0.026 < 0.05). The difference found is significant in favor of 2nd-grade students. Accordingly, the
smartphone addiction levels of 2nd-grade students were found to be lower than those of students in other grades.
Findings Related to the Sub-objective Sentence on Differences in Smartphone Addiction Scale Scores According
to Parents' Income Levels

The fifth sub-problem of the research is expressed as “Do students' smartphone addiction scale scores show a
significant difference according to their parents' income levels?” The total score, mean, and standard deviation
values obtained from the scale are presented in Table 12.

Table 12. One-way ANOVA results of students' smartphone addiction based on family income levels

Dimensions n 2 Stand vVariance. Total sd Mean E 0 LSD
Dev Squares Squares

Smartphone Addiction
1. None 23 29,21 11,02 Between
2. Moderata 101 2460 11,21 Groups 675,901 3 295 300
3 Verymuch 16 27,93 9,08 Within 16633,759 140 ' 1,896 ,133
2 Quite a ot or. 17300.660 143 118813
' 4 18,75 6,80 ’

Total
Total 144 25,54 11,00
One Way ANOVA, *<0,05, **<0,01

To determine whether there is a significant difference in the perceptions of "Smartphone Addiction™ based on the
family income levels of the participants, the results of the one-way ANOVA analysis indicated that no statistically
significant difference was found in students' perceptions of smartphone addiction according to their family income
levels (F: 1.896; p: 0.133 > 0.05).

Findings Related to the Sub-objective Sentence on the Significant Differences in Smartphone Addiction Scale
Scores According to Parents' Occupations.

The sixth sub-problem of the research is expressed as “Do students' smartphone addiction scale scores show a
significant difference according to their parents' occupations?” The total score, mean, and standard deviation
values obtained from the scale for fathers' occupations are presented in Table 13.

Table 13. One-way ANOVA results of students' smartphone addiction based on fathers' occupations
Dimensions n X Stand  Variance. Total sd Mean F p LSD
Dev Squares Squares

Smartphone Addiction
Unemployed 33 28,48 10,57 Between

432533 3
Worker 77 24,89 1121  Groups . 144,178
Civil Servant 25 23.44 10,88 Within gr. ﬁgggéég ﬂg 120551 196 814
Retired 9 26,22 10,59 Total '
Total 144 2554 11,00

One Way ANOVA, *<0,05, **<0,01
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To determine whether there is a significant difference in the perceptions of "Smartphone Addiction™ based on the
occupations of the fathers of the participants, the results of the one-way ANOVA analysis indicated that no
statistically significant difference was found in students' perceptions of smartphone addiction according to their
fathers' occupations (F: 1.196; p: 0.314 > 0.05).

Findings Related to the Sub-objective Sentence on the Differences in Students' Smartphone Addiction According
to Their Mothers' Occupations

The seventh sub-problem of the research is expressed as “Do students' smartphone addiction scale scores show a
significant difference according to their parents' education levels?” The total score, mean, and standard deviation

values obtained from the scale for mothers' occupations are presented in Table 14.

Table 14. One-way ANOVA results of students' smartphone addiction based on mothers' occupations

Dimensions n X Stand  Variance.  Total sd Mean F p LSD
Dev Squares Squares

Smartphone Addiction

Lo Not 159 2585 1085 BeWeen  yo5858 2

working Groups 17116851 141 99404 94 44

2. Worker 20 22,80 9,49 Within gr. 17309’660 143 121,396 !

3. Officer 15 27,00 13,85 Total '

Total 144 2554 11,00

One Way ANOVA, *<0,05, **<0,01

According to the results, no statistically significant difference was found in the perception of smartphone addiction
among students based on their mothers' occupations (F: 0.794; p: 0.454 > 0.05).

Conclusion

In the literature, addiction was previously understood as substance addiction, but recently, its scope has expanded,
and research is now focusing on a new type of addiction (Yilmaz et al., 2020). This type of addiction, expressed
as behavioral addictions unrelated to substances, involves "repetitive impulses to behave harmfully" (Marks,
1990), and despite the harm it causes to one's life, it is characterized by an uncontrollable desire to exhibit certain
behaviors and engage in repeated pleasure-inducing behavioral patterns (Black, 2013; Mann et al., 2017). This
addiction manifests itself not in dependence on a substance but in the addiction to a behavior or the feelings
experienced when the behavior is performed (Alavi et al., 2011). On the other hand, behavioral addiction also
involves excessive behavior accompanied by core addiction symptoms such as tolerance, withdrawal, loss of
control, craving, cognitive salience, and mood regulation (Kwon et al., 2013).

This type of addiction is essentially digital addiction, encompassing smartphone addiction, internet addiction,
screen addiction, social media addiction, digital game addiction, and an intense desire for various digital media
tools (Dilci et al., 2019). People's addictions to technology are being investigated under the titles of internet
addiction, technological addiction, computer addiction, virtual game addiction, Facebook addiction, digital game
addiction, social media addiction, and importantly, smartphone addiction. In this context, the present research
examined the relationship between smartphone addiction and certain demographic variables among adolescents in
middle and high school. The World Health Organization (WHO) defines adolescence as the period between 10-19
years, youth as the period between 15-24 years, and those aged 10-24 as young people, while considering these
age groups within adolescent health (WHO, 2020). Accordingly, individuals in middle and high school can be
considered adolescents.

The data for this research, designed within the general survey model as part of a quantitative study, were collected
through the Smartphone Addiction Short Form (SAS-SF). Since the scale scores were normally distributed,
parametric test techniques were used to analyze the data. The findings revealed that the level of smartphone
addiction among middle and high school students in the central district schools of Hozat was slightly below the
level posing a risk (X=2.59). One of the similar findings in the literature was made by Akyiirek (2020) on high
school students. According to this research, although the average score was slightly below the midpoint (X=2.44),
it was still considered significant enough to conclude that high school students were addicted to smartphones. It
can be said that the findings of this research align with those of similar studies in the literature. For instance, Mazili
and Gultekmin (2020) found that the majority of adolescents had a level of addiction slightly below the risk
threshold. Similarly, Aljomaa, Qudah, Albursan, Bakhiet, and Abduljabbar (2016) reported similar findings in
their study on high school students. A study by Caliskan, Yal¢mn, Aydm, and Ayik (2017) also found that
prospective teachers had a smartphone addiction level close to moderate. In Baget's (2018) research, it was found
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that the students participating in the study had moderate levels of smartphone addiction. A study by Sirakaya
(2018) found that associate degree students' smartphone use was at a moderate level. Durak and Seferoglu (2018)
aimed to examine the smartphone usage and addiction levels of 5th and 6th-grade middle school students based
on certain demographic variables. According to the results, most students used smartphones mainly for gaming,
and more than half of the students were classified as "addicted." Cakir and Oguz's (2017) study involved 540 high
school students. The results revealed that high school students had moderate levels of smartphone addiction and
loneliness. Similarly, research by Chen, Liu, Ding, Ying, Wang, and Wen (2017) on smartphone addiction among
medical students found that the smartphone addiction rate was 29.3% for women and 30.3% for men, with an
overall rate of 29.3%. According to Kwon et al. (2013), students exhibited high levels of smartphone addiction. In
a study by Haug, Castro, Kwon, Filler, Kowatsch, and Schaub (2015), 16.9% (256) of students were found to be
smartphone addicts. The study by Kahyaoglu Siit, Kurt, Uzal, and Ozdilek (2016) found that university students
used their smartphones at high rates, while Mert and Ozdemir's (2018) research found that the average smartphone
usage rate among participants was above average (X=3.19).

These findings indicate that secondary school students are at a borderline risk of smartphone addiction, and if
preventive measures are not taken, it is inevitable that they will exceed the risk threshold and reach a level of
behavioral addiction. This, in turn, is likely to lead to undesirable situations and events reflected in society due to
the negative impact on the individual's life.

In conclusion, considering the fact that individuals and society cannot remove digital tools from their lives and
instead must use them as a significant necessity, solutions must be developed. These solutions should be
implemented at the international and national levels, involving all levels of society, including families, parents,
schools, teachers, civil society organizations, and especially the media, which should be equipped with the
necessary knowledge and resources on this matter.
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ABSTRACT

This study examines the process of program development for undergraduate-level courses in Turkey, focusing on
the methodologies, models, and practices employed in curriculum design. The research adopts a systematic review
approach to analyze 25 graduate theses published between 2010 and 2023, sourced from the Council of Higher
Education (YOK) Thesis Center. The findings reveal that the majority of studies (80%) were doctoral theses,
reflecting the comprehensive and long-term nature of program development. Methodologically, qualitative (40%)
and mixed methods (52%) were more prevalent than quantitative approaches (8%), highlighting the complexity of
educational research. The most commonly used program design model was Demirel’s Educational Program
Development Model (DEPGEM), favored for its alignment with the Turkish education system. Studies were
conducted across various disciplines, with education faculties (48%) being the most prominent, followed by health
sciences (20%), fine arts (12%), and tourism (8%). Program evaluation was included in 48% of the studies, with
pilot applications used in only 28%, indicating a need for more robust evaluation practices. Needs analysis was
conducted in 76% of the studies, often involving multiple stakeholders such as experts, students, and industry
representatives. Objectives were frequently based on Bloom’s taxonomy (44%), though 56% of studies lacked
clarity in defining objectives. The study concludes that program development in Turkey is increasingly adopting
systematic and student-centered approaches, but greater methodological rigor and interdisciplinary collaboration
are needed. Recommendations include the integration of technology, the use of mixed methods, and adoption of
both local and international models to enhance the quality and effectiveness.

Keywords: Curriculum Desing, Curriculum Research, Systematic Review, Undergraduate Education.

INTRODUCTION

The term "curriculum” originates from the Latin word meaning "racecourse,” metaphorically comparing the
educational process to a race. Today, curriculum is fundamentally defined as a set of educational plans. However,
this concept has been interpreted differently by various scholars. Schubert (1987) views curriculum as a product
of society, emphasizing its primary purpose as transforming society. As a field of study, curriculum is grounded
in philosophical, historical, psychological, and social foundations, serving as a tool to explore, develop, and
interpret educational ideas. Simultaneously, it functions as a system for organizing educational processes and, as
a subject area, refers to the content of a specific discipline (Ornstein & Hunkins, 2018). Curriculum is often utilized
as a plan or written document that outlines desired objectives. In line with humanistic thought, Caswell and
Campbell (1935) define curriculum as all the experiences students undergo under the guidance of teachers. This
definition treats the student as a holistic being. The complex nature of curriculum has shifted the focus from what
it is to what it does, what it should do, and how it should be developed.

In the curriculum development process, three fundamental approaches stand out: subject-centered, student-
centered, and problem-centered. Each approach shapes curriculum design by emphasizing different elements. For
instance, in student-centered approaches, the curriculum is structured around the needs of students (Ornstein &
Hunkins, 2018). Curriculum development has been shaped by various models since the early 20th century, with
Ralph W. Tyler’s model recognized as one of the most influential works in this field. Curriculum models are
generally classified as technical/scientific (positivist) and non-technical/post-positivist approaches. While
technical approaches advocate for a systematic, step-by-step design of the curriculum, post-positivist approaches
emphasize student-centeredness and process-oriented practices (Ornstein & Hunkins, 2018). Humanist theories,
in particular, have gained prominence within post-positivist approaches.

In Turkey, curriculum development efforts have paralleled global trends but have faced interruptions due to the
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country's political and social dynamics. In the early years of the Republic, curriculum development was carried
out in the form of listing courses, while scientifically based curricula began to be developed after the 1950s. The
1968 curriculum is considered a significant turning point in this regard. However, since the 1980s, standardization
in curriculum development processes has not been achieved, and different models have continued to be used
(Demirel, 1992; Gozutok, 2003). The curriculum is one of the cornerstones of the education system, with a
complex structure encompassing both theoretical and practical dimensions. Although curriculum development
efforts in Turkey have encountered various challenges throughout history, more systematic and student-centered
approaches are increasingly being adopted today. In this process, it is of great importance to consider local needs
alongside global trends.

Program development is a comprehensive and dynamic process that forms the foundation of educational programs.
This process begins with the determination of the program’s objectives and includes the design and implementation
of necessary content, teaching-learning strategies, and assessment methods to achieve these objectives. Program
development represents a continuous cycle of improvement and refinement rather than a static structure (Demirel,
2005; Erden, 1998; Erisen, 1997; Lunenberg, 2011). Saglam (2011) explains this process primarily through the
stages of planning, implementing, and evaluating the program, while Yasar (2014) addresses program development
under two main headings: creating a new program and improving an existing one. In this context, the program
development process encompasses both the design, implementation, and evaluation of new programs and the
identification and improvement of shortcomings in existing programs.

In the program development process, the fundamental steps of planning, implementation, and evaluation stand out.
However, Thijs and Akker (2009) explain this process through a cyclical model, emphasizing the stages of
analysis, design, development, implementation, and evaluation. In this cyclical process, the current situation is
first analyzed, and needs are identified. Subsequently, in the design phase, objectives and content are determined,
while in the development phase, this design is transformed into a feasible product. The evaluation phase, central
to the process, involves analyzing the outcomes of implementation and improving the program (Thijs & Akker,
2009). Program development plays a critical role in providing quality education that supports students' personal,
academic, and professional growth. Ishemo et al. (2012) outline the primary objectives of program development
as follows: (1) providing educators with a clear roadmap to ensure alignment between teaching and learning
processes and objectives, (2) disseminating knowledge to society and cultivating informed individuals, (3)
facilitating the transfer of knowledge and expertise across generations, (4) equipping individuals and communities
with the knowledge and skills to adapt to changing conditions, and (5) enabling individuals to achieve their goals
and contribute to society.

The planned and effective progression of the teaching-learning process is only possible with well-designed
curricula. Therefore, the development of discipline-specific curricula is of great importance for educational
institutions to achieve their goals (Yazic1 & Koca, 2014). Ertiirk (1998) defines the program development process
as a continuum consisting of planning, designing, piloting, evaluating, revising, and disseminating stages. At each
stage, systematic steps are taken to enhance the program's effectiveness, and the program is continuously
improved. This process highlights the dynamic and variable nature of educational programs (Ertirk, 1998). In
conclusion, program development is one of the cornerstones of the education system, ensuring the creation of
effective, sustainable, and student-centered educational programs. This process requires a comprehensive approach
that encompasses both the design of new programs and the improvement of existing ones.

Among program development models, the Tyler Model, Taba Model, Taba-Tyler Model, Systems Approach
Model, Eisner Program Development Model, Kerr Model, the Ministry of National Education (MEB) Program
Development Model, and Demirel’s Program Development Model have the following characteristics: The Tyler
model is one of the most well-known approaches in curriculum development. According to Tyler (2014), four
fundamental questions should be asked when developing a curriculum or instructional plan: (1) What educational
objectives should the school achieve? (2) What educational experiences should be provided to achieve these
objectives? (3) How can these educational experiences be organized most effectively? (4) How can it be
determined whether the objectives have been achieved? These questions form the four main components of an
educational program (Ornstein & Hunkins, 2009). In the Tyler model, general objectives are determined based on
data derived from society, the individual, and the subject area. These objectives are filtered through educational
philosophy and learning psychology to transform them into specific instructional goals, and the process is
completed through the selection, organization, guidance, and evaluation of learning experiences. The Taba model,
on the other hand, adopts an inductive approach and offers a seven-stage process aimed at fostering students'
comprehension and critical thinking skills (Laanemets & Kalamees-Ruubel, 2013; Olivia, 1997). The process
begins with identifying needs and includes stages such as formulating objectives, selecting and organizing content,
determining learning experiences, evaluating learning outcomes, and checking the relationships among program
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components. The Taba-Tyler model can be defined as a rational planning model that places the student at the
center of the teaching-learning process. This hybrid model combines Taba’s inductive approach with Tyler’s views
on program components, incorporating the common aspects of both approaches in program development processes
(Erisen, 1997).

The systems approach model, developed by Wulf and Schave (1984), suggests that teachers can also develop
curricula. The model consists of three main components: problem definition, identification and evaluation of needs
and content, and evaluation. The evaluation process is present at every stage, but the model is noted to focus
predominantly on the evaluation dimension (Demirel, 1992). The Eisner program development model emphasizes
that five fundamental dimensions must be considered in the education system: objectives, structure, curriculum,
pedagogy, and evaluation (Eisner, 1991). The objectives dimension involves determining the core values of
education, while structure pertains to the organization of schools and time management. The curriculum aims to
facilitate students' interaction with fundamental knowledge and skills, while pedagogy emphasizes the
effectiveness of the teaching process. Finally, evaluation should not only involve grading students but also serve
as a tool for school improvement.

The Kerr model addresses the program development process through four main components: objectives,
knowledge, learning experiences, and evaluation (Kerr, 1968). In the model, the selection and organization of
content based on objectives is a critical stage, and it emphasizes that knowledge construction requires consistency,
repetition, and organization. Learning experiences encompass the interaction between students and environmental
factors, and this process is influenced by the school’s organizational structure and teacher-student relationships.
Evaluation involves assessing the feasibility of objectives, the appropriateness of content and methods, and
measuring student achievement (Ishemo et al., 2012).

The MEB Program Development Model, developed by the Turkish Ministry of National Education in 2004, is
influenced by the Taba and Tyler models but stands as an original model (Uzunboylu & Hirsen, 2012). While
adopting a student-centered approach, the model also incorporates a subject-centered perspective in determining
objectives (Demirel, 2006). Progressing from general objectives to skills and outcomes, the model emphasizes
interdisciplinary connections and material development. Demirel’s Program Development Model provides a
framework aimed at enhancing the quality of teacher training. Initially structured around three main stages, the
model was expanded over time into a structure comprising five sections and fifteen steps. While it shares
similarities with the Taba-Tyler and MEB program development models, it differs in terms of planning, pilot
applications, and evaluation processes. The model, which has a cyclical structure, highlights the importance of
establishing R&D units and ensuring continuity in the program development process.

Curriculum development efforts vary significantly across countries, often reflecting different educational
philosophies, cultural values, and technological advances. For example, Finland’s curriculum framework
emphasizes student autonomy, interdisciplinary learning, and the integration of digital tools, contrasting with the
more centralized and subject-focused approaches seen in countries such as South Korea (Sahlberg, 2015).
Similarly, the United States has increasingly adopted competency-based curricula that focus on mastering skills
rather than time spent in classrooms; this trend has influenced educational reforms in countries such as Australia
and Canada (Patrick, Kennedy, & Powell, 2013). These global trends highlight the importance of aligning
curriculum development with both local needs and international best practices. In the European context, the
European Union’s emphasis on lifelong learning and digital competence has led to the integration of technology-
enhanced learning strategies into national curricula. For example, Estonia’s ‘Digital Turn’ initiative has embedded
coding and computational thinking into its curriculum from primary school, reflecting a broader trend to prepare
students for a digital economy (European Commission, 2020). Similarly, Singapore’s curriculum reforms have
focused on developing 21st-century skills such as critical thinking, creativity, and collaboration, which are
increasingly seen as essential in a globalized world (Tan, 2017). These examples highlight the transformative
potential of aligning curriculum development with global education priorities. Moreover, the role of educational
technology in curriculum development has been a focus of international discourse. In the United Kingdom, the
integration of artificial intelligence and adaptive learning platforms into the curriculum has been shown to
personalize learning experiences and improve student outcomes (Luckin et al., 2016). Meanwhile, in Japan, the
government’s ‘GIGA School Program’ aims to provide every student with a digital device and high-speed internet,
reflecting a commitment to using technology for equal access to education (MEXT, 2021). These initiatives
demonstrate how technology can act as a catalyst for curriculum innovation on a global scale.

In contrast, developing countries often face challenges in aligning their curricula with global trends due to resource
constraints and infrastructure limitations. For example, lack of access to digital tools and internet connectivity in
many African countries has hindered the adoption of technology-focused curricula (Unwin et al., 2020). However,
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initiatives such as Kenya’s Digital Literacy Program, which aims to integrate tablets into primary education,
demonstrate the potential to overcome these barriers through targeted investments and partnerships (Kozma &
Vota, 2014). These examples highlight the need for context-sensitive approaches to curriculum development that
balance global trends with local realities. Studies also demonstrate the increasing importance of sustainability
education in curricula worldwide. Countries such as Sweden and Germany have integrated environmental literacy
and the sustainable development goals (SDGS) into their national curricula, reflecting a broader commitment to
addressing global challenges (UNESCO, 2017). Similarly, New Zealand’s curriculum provides a model for
incorporating local values into global frameworks by emphasizing local knowledge and cultural sustainability
(Ministry of Education, New Zealand, 2020). These examples demonstrate how curricula can serve as vehicles for
promoting both global citizenship and local identity.

Educational technology is increasingly playing a significant role in curriculum development processes. The rapid
advancement of technology has necessitated that educational systems adapt to these changes. Educational
technology not only serves an instrumental function in curriculum design but also has a transformative impact on
learning processes. Particularly in the digital age, the ways in which students access information and their learning
styles have evolved, requiring curricula to be designed with technology integration in mind (Selwyn, 2016).
Educational technology enriches both content delivery and learning experiences in the curriculum development
process. For instance, online learning platforms, virtual reality applications, and artificial intelligence-supported
learning systems provide learning environments tailored to students' individual needs (Bates, 2015). These
technologies enhance student engagement while enabling teachers to monitor and assess student performance in
real time. Additionally, educational technology allows curricula to become more flexible and dynamic, enabling
them to adapt more quickly to rapidly changing knowledge and skill requirements (Kirkwood & Price, 2014). In
Turkey, the integration of educational technology into curriculum development processes is also increasing.
Initiatives such as the FATIH Project have encouraged the strengthening of technological infrastructure in schools
and the use of digital content (MEB, 2012). However, in this process, technology should not be viewed merely as
a tool but as a transformative element in learning processes. The effective use of educational technology can make
curricula more inclusive, accessible, and student-centered (Altun & Ates, 2018).

When the literature review focuses on program development studies for undergraduate-level courses, it becomes
evident that there is no comprehensive compilation on this topic. To address this gap, a systematic review method
has been adopted, aiming to provide a broad perspective on all studies conducted on program development at the
undergraduate level. This approach seeks to contribute significantly to the body of knowledge in the field by
offering a comprehensive overview of these studies.

METHODOLOGY

This study aims to comprehensively examine the process of research conducted in the field of program
development for undergraduate-level courses, from its structuring to its conclusion. To achieve this goal, the
systematic review method has been adopted. A systematic review is a methodological approach that involves
identifying, selecting, critically analyzing, and systematically collecting and examining data from relevant studies
to reassess a specific research question (Millar, 2004; Littell, Corcoran, & Pillai, 2008; Torgerson, 2003).
Systematic reviews play a significant role in literature review processes due to their characteristics of objectivity,
comprehensiveness, and replicability. Such studies, by clearly specifying the methods and study selection criteria,
allow other researchers to easily replicate them and verify the results. For these reasons, systematic reviews are
considered a critical tool for generating robust evidence (Hemingway & Brereton, 2009; Moula & Goodman,
2009). Millar (2004) emphasizes that systematic review studies should follow specific stages. These stages include
clearly defining the research purpose, selecting studies based on predetermined criteria, outlining the key
characteristics of the selected studies, and analyzing the findings from these studies to draw conclusions. In this
study, the systematic review method has been chosen, aiming to conduct a detailed analysis of the examined
research and to explore the data in a multidimensional and in-depth manner. The primary objective of this research
is to identify and comprehensively evaluate studies conducted on program development for undergraduate-level
courses in Turkey. Within this framework, the design of this research has been constructed by considering these
principles.

Data Collection Process

The Council of Higher Education (YOK) Thesis Center database was preferred to access the studies included in
the review. The primary rationale for this choice is that program development processes, which are the focus of
this review, are extensively addressed in graduate thesis research. Program development studies involve
comprehensive and long-term sequential stages, such as needs analysis, program design, implementation, and
evaluation. Therefore, the YOK Thesis Center, which houses a large number of graduate theses, was deemed a
suitable and reliable source for accessing such studies.
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The data collection process was conducted between January 10, 2025, and January 15, 2025. No year restrictions
were applied during the search, and the keyword "program development” was used to identify relevant studies.
The initial search yielded 76 theses, which were then filtered under the “"Education and Training" category,
resulting in the identification of 57 theses deemed relevant. During the literature review process, the abstracts of
the accessed studies were thoroughly examined by the researchers, and studies aligned with the objectives of the
review were systematically recorded in a digital format using the "Year-Author(s)-Type" structure.The synthesis
and categorization of the selected studies were carried out based on specific thematic criteria. Initially, a
preliminary classification was made based on the educational level (undergraduate, graduate, etc.) and disciplinary
focus (natural sciences, social sciences, engineering, etc.) of the studies. Subsequently, the stages of the program
development process addressed by the studies (planning, design, implementation, evaluation) were analyzed,
leading to a second round of categorization. Additionally, a detailed classification was performed by considering
the methodologies used in the studies (quantitative, qualitative, mixed methods) and the program development
models employed (Tyler, Taba, Taba-Tyler, etc.). Following the evaluations, it was determined that 22 theses did
not focus on program development for an undergraduate-level course and were therefore excluded from the study.
As a result, 25 theses were included in the review. The detailed flow chart of the search process is presented in

Figure 1.
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Figure 1: Search Process Diagram (Moher, D., Liberati, A., Tetzloff, I, Altman, D. G. and PRISMA Group,
2009, s. 1009).

FINDINGS

Research Types

Within the scope of the review, the focus was on graduate thesis studies conducted in the field of program
development. According to the data presented in Figure 2, out of the 25 studies included in the review, 20 were
doctoral theses (80%), and 5 were master's theses (20%). The fact that the majority of the research was published
in the format of doctoral theses is considered a significant finding. This outcome can be interpreted as being related
to the comprehensive and long-term nature of program development studies.
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Publication Years of the Studies

A comprehensive literature review was conducted on the YOK Thesis Center database without any year
restrictions. As a result of the examination, it was determined that the studies analyzed were published between
2010 and 2023. However, it was observed that studies were not published every year within this time frame. A
column chart showing the distribution of studies by year is presented in Figure 3. Based on the graphical analysis,
the earliest study on program development for an undergraduate-level course was found to have been published in
2010. Furthermore, when the publication density of the studies was examined, it was concluded that the highest
number of studies, totaling 5, were conducted in 2019. These findings provide a significant perspective on the
temporal distribution of studies in this field.
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Figure 3. Publication Years of the Studies

Research Methods

When examining the methodological distribution of the 25 studies included in the review, it was found that 2
studies used quantitative methods (8%), 10 studies used qualitative methods (40%), and 13 studies employed
mixed methods (52%). Among the studies using quantitative methods, one utilized the survey technique, while the
other applied an experimental model. Of the studies conducted with qualitative methods, 3 were based on case
study, 2 on survey models, and 2 on action research methods. The detailed distribution of the methods used in the
studies is presented in Figure 4.

Mixed

Action Research

- Qualitative
Scanning Model |

Survey
Case Study

Trial Model

Quantitative Qualitative Mixed

OFRrNWRERUO N

Figure 4. Research Methods
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Program Design Models Used in the Studies

It was found that the program design models used in the studies were not explicitly stated in every study. However,
among the studies that specified a design model, the most commonly used model was DEPGEM, which was
employed in 8 studies. Other design models were used only once each, including the Taba Model,
Multidimensional Contemporary Teaching Model, Oliva Program Development Model, Taba-Tyler and Systems
Model, Outcome-Based Design Model, ADDIE Model, Learning Trajectories in Education Model, and Taba-Tyler
along with Kern and Posner Models. The program design models are presented in Figure 5.
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Figure 5. Program Design Models Used in the Studies

Faculties Where the Studies Were Conducted, Pilot Applications, and Program Evaluation Studies

When examining the faculties and departments where the studies were conducted, it was observed that the studies
were distributed across various academic disciplines. According to the findings, 12 studies (48%) were carried out
within education faculties, 5 studies (20%) in health sciences faculties, 3 studies (12%) in fine arts faculties, and
2 studies (8%) in tourism faculties. Additionally, other studies were conducted in institutions such as architecture
faculties (4%), the International Baccalaureate Diploma Program (4%), and state conservatories (4%). When
examining the disciplinary distribution of studies conducted within education faculties, it was found that 3 studies
were in primary school teaching, 3 in Arabic language education, 2 in music education, 1 in social studies teaching,
and 1 in preschool teaching, while 2 studies were designed to encompass all departments within the education
faculty. The detailed distribution of the faculties and departments where the studies were conducted is presented
in Figure 6. These findings reveal that the studies exhibit interdisciplinary diversity and that education faculties
stand out as a prominent focus in this field.
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Figure 6. Faculties Where the Studies Were Conducted
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In the studies conducted, it was found that a total of 12 studies (48%) included a program evaluation phase. Among
these studies, 7 relied solely on the opinions of field experts, while 2 evaluated only student feedback. On the other
hand, in 3 studies, data obtained from both experts and students were analyzed together. The details are presented
in Figure 7. Additionally, it was concluded that only 7 of the studies examined (28%) conducted pilot applications
to measure the effectiveness of the program. These findings reveal diversity in the involvement of different
stakeholder groups in program evaluation processes and the use of pilot applications.
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Figure 7. Program Evaluation Phase

Needs Analysis Studies in the Research

The analysis of the 25 studies examined in this research revealed that 6 studies (24%) did not include any needs
analysis, while 19 studies (76%) conducted a needs analysis. When examining the methodological approaches of
the studies that performed a needs analysis, it was found that 2 studies relied solely on a literature review, 1 study
utilized only expert opinions, and 5 studies determined needs solely through student participation. Additionally, 5
studies involved both experts and students, while 4 studies consulted expert and student opinions in addition to
conducting a literature review. Furthermore, 2 studies included the opinions of experts, students, industry
representatives, and competent professionals in the needs analysis process. These findings demonstrate the
diversity of needs analysis methods and the inclusion of different stakeholder groups in the process. The relevant
data are presented in Figure 8.
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Figure 8. Needs Analysis Studies in the Research

Determination of Objectives in the Research

When analyzing the approaches to determining objectives within the scope of the examined studies, it was found
that in 11 studies (44%), the objectives were formulated based on Bloom's taxonomy. On the other hand, in 14
studies (56%), no information regarding the taxonomy of objectives was available. This indicates that the
objective-setting process was not clearly defined in these studies or that there was a methodological gap in this
regard. The relevant data are presented in Figure 9.
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CONCLUSION AND DISCUSSION

The fact that the majority of the research was published in the format of doctoral theses can be considered a
significant finding in the literature. This outcome can be interpreted as being related to the comprehensive and
long-term nature of program development studies. Program development processes typically involve detailed
needs analysis, objective setting, content design, implementation, and evaluation stages, making it a natural
tendency for such studies to be addressed within comprehensive academic works like doctoral theses (Demirel,
2015; Posner & Rudnitsky, 2006). Similarly, in the Turkish literature, it is observed that program development
studies are predominantly concentrated in graduate theses. Particularly, doctoral theses in the field of educational
sciences serve as an important resource for providing theoretical and practical contributions to program
development processes (Simsek, 2004; Erden, 2011). This can be explained by the interdisciplinary approach
required for program development studies and the need for a long-term research process (Taba, 1962; Ornstein &
Hunkins, 2018). Additionally, in foreign literature, program development studies are often addressed in doctoral -
level research. For example, the program development model proposed by Tyler (1949) emphasizes the need for
such studies to be conducted systematically and comprehensively. Similarly, Fullan (2007) highlights that
educational reforms and program development processes should be approached with a long-term perspective. In
this context, it can be said that doctoral theses provide a suitable research format for program development studies.
In conclusion, the concentration of program development studies within doctoral theses can be associated with the
complexity and comprehensiveness of this process. Since such studies require in-depth research both theoretically
and practically, doctoral theses are considered an appropriate platform to meet this need.

When analyzing the methodological distribution of the 25 studies included in the review, it was found that 2 studies
used quantitative methods (8%), 10 studies used qualitative methods (40%), and 13 studies employed mixed
methods (52%). These findings indicate that qualitative and mixed methods are more commonly preferred in
educational research. Among the studies using quantitative methods, one utilized the survey technique, while the
other applied an experimental model. Of the studies conducted with qualitative methods, 3 were based on case
study, 2 on survey models, and 2 on action research methods. This distribution demonstrates that various methods
are used in educational research and that different approaches are adopted depending on the nature of the research
questions (Creswell & Creswell, 2018; Buylkoztirk et al., 2020). The preference for the survey technique in
quantitative studies can be associated with the opportunity to collect data from large samples and perform statistical
analyses (Fraenkel, Wallen, & Hyun, 2019). Studies using experimental models are important for examining causal
relationships and obtaining valid results through controlled experiments (Cohen, Manion, & Morrison, 2018). The
adoption of different approaches such as case study, survey models, and action research in qualitative studies is
significant for in-depth examination of research questions and consideration of contextual factors (Yildirim &
Simsek, 2018; Merriam & Tisdell, 2016). Particularly, action research stands out as a method that allows
researchers to actively engage in the process in practice-oriented studies (Stringer, 2014). The predominance of
mixed methods studies can be explained by the ability to combine quantitative and qualitative data to achieve more
comprehensive and holistic results (Johnson & Onwuegbuzie, 2004). Mixed methods offer advantages in
educational research by integrating different data sources and examining research questions from multiple
dimensions (Creswell & Plano Clark, 2018). In conclusion, the methodological distribution of the examined
studies highlights the prominence of qualitative and mixed methods in educational research. This can be associated
with the complex and multidimensional nature of educational processes. The lower preference for quantitative
methods can be interpreted as an indicator of the need for contextual and qualitative data over numerical data in
educational research (Merriam, 2009; Patton, 2015).
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It was found that the program design models used in the studies were not explicitly stated in every study. This
indicates a lack of methodological transparency in program development processes. However, among the studies
that specified a design model, the most commonly used model was Demirel’s Educational Program Development
Model (DEPGEM), which was employed in 8 studies. This model is frequently preferred due to its suitability for
the Turkish education system and the systematic structure of its stages (Demirel, 2015). Other design models were
used only once each, including the Taba Model, Multidimensional Contemporary Teaching Model, Oliva Program
Development Model, Taba-Tyler and Systems Model, Outcome-Based Design Model, ADDIE Model, Learning
Trajectories in Education Model, and Taba-Tyler along with Kern and Posner Models. The diversity of these
models demonstrates the adoption of different approaches in program development processes (Ornstein &
Hunkins, 2018; Posner & Rudnitsky, 2006). The widespread use of DEPGEM can be explained by its suitability
for the Turkish education system and its ease of application by teachers and program development experts
(Demirel, 2015). The lower preference for other models may be associated with their limited recognition in the
local context or the complexity of their implementation (Simsek, 2004). For example, classical models such as the
Taba Model and Tyler Model, while important for their goal-oriented approach in program development, are less
preferred today due to the need for more flexible and dynamic models (Taba, 1962; Tyler, 1949). More structured
and phased models like the ADDIE Model are frequently used, particularly in technology-enhanced learning
environments. This model stands out for its systematic approach to program development through the stages of
analysis, design, development, implementation, and evaluation (Branch, 2009). Similarly, the Outcome-Based
Design Model is preferred in higher education programs for its focus on learning outcomes (Spady, 1994). Newer
models, such as the Learning Trajectories in Education Model, are notable for their emphasis on individualized
learning processes and flexible program design tailored to student needs (Simon & Tzur, 2004). However, the fact
that this model was used only once in the examined studies suggests that it has not yet gained widespread adoption.
In conclusion, the findings regarding the use of program design models reveal that local models like DEPGEM
are prominent in program development studies in Turkey, while internationally recognized models are occasionally
preferred. This highlights the need to adopt models that are both aligned with local needs and compatible with
universal standards (Erden, 2011; Fullan, 2007).

When examining the faculties and departments where the studies were conducted, it was observed that the studies
were widely distributed across various academic disciplines. According to the findings, 12 studies (48%) were
carried out within education faculties, 5 studies (20%) in health sciences faculties, 3 studies (12%) in fine arts
faculties, and 2 studies (8%) in tourism faculties. Additionally, other studies were conducted in institutions such
as architecture faculties (4%), the International Baccalaureate Diploma Program (4%), and state conservatories
(4%). This distribution demonstrates that program development studies are not limited to educational sciences but
adopt an interdisciplinary approach (Demirel, 2015; Ornstein & Hunkins, 2018). Within education faculties, 3
studies were in primary school teaching, 3 in Arabic language education, 2 in music education, 1 in social studies
teaching, and 1 in preschool teaching, while 2 studies were designed to encompass all departments within the
education faculty. These findings highlight the central role of education faculties in program development studies
and the focus on teacher training processes in this field (Erden, 2011; Simsek, 2004). Studies conducted in health
sciences faculties are important for updating vocational training programs and developing curricula that meet the
needs of the healthcare sector (Harden, 2001). Studies in fine arts and tourism faculties demonstrate the adoption
of creative and flexible approaches in program development processes, reflecting the practical nature of these
fields (Eisner, 2002; Tribe, 2002). Studies conducted in architecture faculties, the International Baccalaureate
Diploma Program, and state conservatories emphasize the interdisciplinary and international dimensions of
program development processes. In particular, the International Baccalaureate Program serves as an important
example for developing curricula aligned with global standards (Hill, 2012). In conclusion, the fact that program
development studies are conducted in various faculties and departments underscores the need for an
interdisciplinary approach and the adoption of customized models to meet the unique needs of each field. This
highlights the importance of addressing program development processes in both local and universal contexts
(Fullan, 2007; Posner & Rudnitsky, 2006).

It was found that 12 studies (48%) included a program evaluation phase. This finding demonstrates that the
evaluation stage is recognized as an important component of program development processes. However, the fact
that evaluation processes were addressed in only about half of the studies indicates the need to increase awareness
and implementation levels of this stage (Demirel, 2015; Stufflebeam & Shinkfield, 2007). In 7 of these studies,
only the opinions of field experts were consulted, while in 2 studies, only student feedback was evaluated.
Consulting field experts is an important step in ensuring the theoretical and pedagogical validity of the program
(Erden, 2011). On the other hand, studies that used student feedback provide valuable data on how the program is
perceived by its users and its contribution to learning processes (Patton, 2015). Additionally, in 3 studies, data
from both experts and students were analyzed together. The use of multiple data sources makes program evaluation
processes more comprehensive and reliable (Creswell & Plano Clark, 2018). This approach also allows for a
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balanced evaluation of both the theoretical and practical dimensions of the program (Fullan, 2007). It was also
found that only 7 studies (28%) conducted pilot applications to measure the effectiveness of the program. Pilot
applications play a critical role in testing the feasibility and effectiveness of programs (Posner & Rudnitsky, 2006).
However, the limited use of such applications in the studies suggests that pilot testing should be more widely
adopted in program development processes (Taba, 1962). These findings reveal diversity in the involvement of
different stakeholder groups and the use of pilot applications in program evaluation processes. However, it is clear
that evaluation processes need to be addressed more systematically and comprehensively. In particular, the
adoption of mixed methods that combine quantitative and qualitative data can provide a more holistic evaluation
process (Johnson & Onwuegbuzie, 2004). In conclusion, involving field experts, students, and other stakeholders
in program evaluation processes enhances the validity of the program both theoretically and practically.
Additionally, the more widespread use of pilot applications will be an important step in testing the feasibility and
effectiveness of programs (Stufflebeam & Shinkfield, 2007).

The analysis of the 25 studies examined in this research revealed that 6 studies (24%) did not include any needs
analysis, while 19 studies (76%) conducted a needs analysis. This finding aligns with studies emphasizing that
needs analysis is a critical step in program development processes. For instance, Demirel (2012) states that the
success of the program development process begins with a needs analysis and that skipping this stage can
negatively impact the program'’s effectiveness. Similarly, Witkin and Altschuld (1995) highlight that needs analysis
plays a crucial role in designing educational programs that align with the target audience's requirements. When
examining the methodological approaches of the studies that performed a needs analysis, it was found that 2 studies
relied solely on a literature review, 1 study utilized only expert opinions, and 5 studies determined needs solely
through student participation. These findings demonstrate the diversity of needs analysis methods. In particular,
literature reviews are frequently preferred due to their systematic approach (Given, 2008). However, it is also
emphasized that needs analyses based solely on literature reviews may lead to practice-oriented shortcomings
(English & Kaufman, 1975). Additionally, 5 studies involved both experts and students, while 4 studies consulted
expert and student opinions in addition to conducting a literature review. This aligns with studies showing that the
use of multiple data sources enhances the validity and reliability of needs analysis (Stake, 2010). Furthermore, 2
studies included the opinions of experts, students, industry representatives, and competent professionals in the
needs analysis process. This finding is supported by studies demonstrating that adopting a multi-stakeholder
approach in needs analysis increases the inclusivity and applicability of the program development process (Porche,
2004; Demirel, 2006). In conclusion, these findings reveal the diversity of needs analysis methods and the inclusion
of different stakeholder groups in the process. This underscores the importance of needs analysis in program
development processes and the necessity of a multidimensional approach.

When analyzing the approaches to determining objectives within the scope of the examined studies, it was found
that in 11 studies (44%), the objectives were formulated based on Bloom's taxonomy. Bloom's taxonomy is a
widely used model in educational programs that allows for the classification of educational objectives into
cognitive, affective, and psychomotor domains (Bloom, 1956; Anderson & Krathwohl, 2001). The use of this
taxonomy facilitates the systematic and gradual determination of objectives, contributing to more effective
planning of learning processes (Demirel, 2012). On the other hand, in 14 studies (56%), no information regarding
the taxonomy of objectives was available. This indicates that the objective-setting process was not clearly defined
in these studies or that there was a methodological gap in this regard. The lack of clearly defined objectives can
negatively impact the effectiveness of the program development process, as objectives form the foundation of
educational programs and provide a framework for measuring learning outcomes (Tyler, 2013). Additionally,
unclear objectives can complicate the planning and evaluation of teaching processes (Gronlund, 2000). These
findings reiterate the importance of the objective-setting process in educational programs. The use of established
models like Bloom's taxonomy can help ensure that objectives are determined systematically and consistently.
However, the existence of studies that do not specify a taxonomy highlights the need for greater methodological
rigor in this area. In light of these results, the following recommendations are proposed for future studies:

e Prioritize comprehensive and long-term research: The concentration of program development studies in
doctoral theses underscores the need for in-depth and systematic research. Policymakers should support
large-scale, interdisciplinary research projects to ensure that curricula are grounded in robust theoretical
and empirical foundations.

e Adopt qualitative and mixed methods: The prevalent use of qualitative and mixed methods in educational
research highlights the importance of contextual and holistic data. Curriculum design processes should
incorporate qualitative data collection methods, such as interviews and focus groups, to capture the
perspectives of teachers, students, and other stakeholders.

e Make program evaluation a mandatory phase: The finding that only 48% of studies included an evaluation
phase reveals a significant gap in current practices. Evaluation stages should be standardized to measure
the effectiveness of curricula, with feedback collected from all relevant stakeholders.
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Integrate local and international program development models: While local models like Demirel’s
Educational Program Development Model (DEPGEM) are effective, internationally recognized models
such as ADDIE and Outcome-Based Design should also be adopted. This ensures that curricula are both
locally relevant and globally competitive.

Promote interdisciplinary collaboration: The wide distribution of program development studies across
various faculties and departments highlights the importance of interdisciplinary approaches. Educational
institutions should foster partnerships with industry and community stakeholders to align curricula with
real-world needs.

Establish needs analysis as a foundational step: The fact that 76% of studies included a needs analysis
underscores its critical role. Curriculum designers should conduct thorough needs analyses using multiple
data sources, such as literature reviews, expert opinions, and stakeholder feedback.

Use established frameworks like Bloom’s taxonomy for objective setting: The use of Bloom’s taxonomy
in 44% of studies demonstrates its effectiveness in guiding the objective-setting process. Curriculum
designers should adopt such frameworks to ensure that learning objectives are clear, measurable, and
aligned with desired outcomes.

Expand the use of pilot applications: Only 28% of studies included pilot applications, indicating a need for
greater emphasis on testing and refining curricula before full-scale implementation. Pilot programs should
be standardized to identify potential issues and make necessary adjustments.

Increase stakeholder engagement: Involving multiple stakeholder groups, including students, teachers, and
industry representatives, in needs analysis and evaluation processes ensures that curricula are inclusive
and practical. Policymakers should create platforms for stakeholder participation in curriculum design.

Align curricula with global standards: The inclusion of studies from the International Baccalaureate
Diploma Program and other international frameworks demonstrates the importance of aligning curricula
with global standards. Policymakers should promote the integration of global competencies, such as
critical thinking and digital literacy, into curricula.

Provide training on program development models: To ensure the effective use of local and international
program development models, educators and curriculum designers should receive training. This will
enhance their ability to design systematic and flexible curricula.

Use evaluation results for curriculum improvement: Data from program evaluations should be used to
continuously refine and improve curricula. This ensures that educational programs remain dynamic and
responsive to changing needs.

Support technology integration: Findings on the role of educational technology in curriculum design
highlight the potential of digital tools to enrich learning processes. Curricula should be designed to
incorporate technology-enhanced learning environments tailored to students' individual needs.

Integrate sustainability education into curricula: To address global challenges, topics such as sustainability
and environmental literacy should be integrated into curricula. This prepares students to become
responsible citizens in both local and global contexts.

Ensure curricula are flexible and dynamic: To adapt to rapidly changing knowledge and skill requirements,
curricula should be designed to be flexible and updatable. This ensures their long-term relevance and
effectiveness.
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ABSTRACT

The layered curriculum maintains its importance in education as it helps students gradually develop their cognitive
levels, supports their academic success, and offers a structured learning process tailored to individual learning
needs. This programme contributes to the development of skills such as taking personal responsibility, critical
thinking, advanced problem-solving, and achieving academic success, thereby increasing its effectiveness in
education over time. This study aims to analyse the results of experimental studies examining the impact of the
layered curriculum on academic success through meta-analysis and to identify the effects of moderator variables,
including publication type, institution, experimental process durations, and sample size. A total of 41 effect sizes
derived from 13 theses meeting the inclusion criteria were included in the meta-analysis. The findings of the study
indicate that the layered curriculum has a positive and moderate effect (g=0.80) on academic success. No
significant differences were observed in the moderator variables related to publication type, institution, and
experimental process durations; however, a significant difference was found regarding sample size. Based on the
data obtained from the study, it is predicted that the effective implementation of the layered curriculum will
enhance academic success.

Keywords: Academic achievement, Layered curriculum, Meta-analysis, Tiered instruction.

INTRODUCTION

In the Information Age, societies are faced with the need to raise individuals who can adapt to rapidly changing
technology and information flow. In this context, education systems are also in an effort to transform into a
structure suitable for these needs. It is observed that traditional methods applied in education are inadequate
especially in skills such as issue resolution, analytical reasoning and independent learning. The deficiencies of
traditional methods in achieving the goal of raising individuals who can access information quickly, analyse and
apply it are becoming more and more evident. The inability of our education system to respond to the demands of
this modern age at the desired level increases the need for more effective and efficient teaching approaches. At
this point, the layered curriculum stands out as one of the approaches that attract attention in order to meet modern
educational needs. Unlike traditional teaching approaches, the layered curriculum ensures that learning is handled
as a structured process that is suitable for the individual development of the student. In addition to students'
academic achievement, the development of advanced cognitive abilities including critical analysis and issue
resolution has become one of the most important goals of education programmes today. In this context, the role of
the programme in question is becoming increasingly important regarding not only enhance students' academic
success, but also providing them with skills such as analytical thinking and developing a solution-oriented
approach. This situation demonstrates why more innovative and student-oriented approaches are necessary for the
education system to adapt to the Information Age and increase student achievement.

Over the past few years, demand has escalated for student-centred approaches in which students are placed at the
centre of the learning procedure. In this context, important efforts are being made to expand our understanding
and practice of student-centred approaches within the field of education (Seiler, 2024). The layered curriculum,
which is one of the student-centred approaches, is a structuring method that supports the development of high-
level thinking skills and taking individual responsibility by taking into account the differences of individuals
regarding learning processes. This programme is inspired by Bloom's taxonomy of cognitive domain objectives.
Step C of this curriculum, which is divided into three different levels as C, B and A, represents the basic level of
the programme. This stage focuses on the learning objectives associated with the "knowledge" and
"comprehension™ levels in Bloom's Taxonomy and aims to ensure that students understand basic concepts and
acquire knowledge. Here, students attain basic information and meanings about the course. Step B corresponds to
the "application™ level. It focuses on the organisation and application of the knowledge learnt at stage C. This stage
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provides students with the opportunity to practice their problem solving skills. Stage A corresponds to Bloom's
"analysis, synthesis and evaluation™ stages. It covers enhanced-level cognitive abilities such as critical thinking
and developing original ideas. The layered curriculum is a learning-teaching approach that combines learning
outcomes, activities and evaluation studies structured according to the steps specified in the areas where it is
applied (Giirbiiztiirk, 2023; Orake1, 2020).

The layered curriculum proposed by Nunley enables students to learn in their preferred learning styles and at their
own pace by organising learning processes according to their individual differences (Nunley, 1998). This
programme has initiated as a consequence of the curricula developed in many countries in compliance with the
constructivist approach. This programme developed in the USA bears the traces of the constructivist approach and
is accepted as a teaching approach that can be applied in the classroom environment. In this curriculum, the student
is at the centre and the process is carried out on the basis of activity. In this programme, which is under the
responsibility of the student, the individual structures his/her own learning process. Cascade teaching is considered
as an effective approach that increases student participation in the learning process with the different levels of
teaching strategies it offers. Students are encouraged to actively participate in the learning process via this strategy
by taking into account their individual learning needs (Yilmaz, 2022). In addition, the programme aims to
determine at which stage students are in the learning process and to establish general objectives that will enable
students to acquire to the maximum degree according to their learning capacities, interests and needs. It is
envisaged that these objectives will be diversified and organised in a gradual structure by supporting them with
activities within the framework of specific learning units. The programme is structured in three stages, consisting
of levels A, B and C, and encourages student participation and involvement in creative activities. This pyramid is
presented schematically in Figure 1 (Demirel, 2020).

Analysis, Synthesis and Evaluation

A
B Application
C Knowledge and Comprehension

Figure 1. Levels of The Layered Curriculum

The reflections of progressive teaching on education aim to enable students to acquire and comprehend new
knowledge, as well as to use this knowledge in problem solving, to analyse and thus to generate new knowledge.
In this programme, it is essential that the learning environment is adapted to the unique structure of each individual.
Education ought to be modelled by considering the cognitive and affective readiness levels of the individual, so
that the most appropriate learning experience should be offered to the student. Since each student is different, a
single teaching method or technique may not be sufficient. Therefore, learning environments should be diversified
and versatile. The teacher, on the other hand, should assume a role that directs and guides the student to discovery
rather than being the transmitter of knowledge. Thus, the necessary steps will be taken to make learning a more
interactive and student-controlled process (Akpinar, 2014; Sonmez, 2020).

The layered curriculum is an effective educational model that customises and diversifies students' learning
processes by taking into account their individual differences. One of the important arguments of this approach is
that it aims to provide a learning environment adapted to the cognitive and affective readiness levels of each
student. Thus, it supports each individual to learn in the most efficient way. The programme in question, which
increases students' participation and encourages high-level cognitive skills such as creative thinking and problem
solving, brings the guidance role of the teacher to the forefront and transforms the teaching process into an
interactive and student-centred format. On the other hand, it enables students to set goals according to their
different learning needs and to carry out their learning processes in a more personalised way through its three-
stage structuring. As a result, it can be said that the stepped curriculum helps students to learn more deeply, increase
their active participation and take responsibility for learning.
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Glass (1976) defines meta-analysis as comprehensive statistical analyses carried out to bring together the findings
from many individual studies. This approach aims to provide broader and more meaningful data by integrating the
results of existing studies. Meta-analyses are methods and techniques used to statistically combine the results of
previously conducted independent studies. When there are a lot of research addressing a particular research
problem, studies testing the same hypothesis are expected to yield similar findings. Such studies are considered
important in terms of making a valid generalisation. Meta-analysis can be considered as an analytical technique
that summarises the findings of various studies as well as delivering the tendency to reach similar results through
the effect size unit. Therefore, it stands out as an effective tool for both summarising the results and creating a
solid basis for new research (Assen, et al., 2023; Bakioglu & Ozcan, 2022; Bayraktar, 2021). Meta-analysis is a
method that brings together the possible findings of one or more independent studies within the framework of a
subject and statistically analyses these findings. The fact that the results of different independent studies differ
greatly makes it necessary to interpret these information sets in line with certain criteria and to need reliable
unifying studies that will shed light on new research. Today, it is known that the number of scientific studies has
significantly increased. Meta-analysis studies not only determine the general trends of research in the existing
literature, but also open new horizons for future research and serve as a guide in the relevant field (Akgoz et al.,
2004; Field & Gillett, 2010; Ozkaya, 2021).

The number and variety of researches in educational sciences have been increasing rapidly in recent years. This
increase leads to a gradual growth in the volume of information obtained. Therefore, it is necessary to interpret
this knowledge with a holistic approach. It is important to know in which direction the accumulation of studies
affects people and how the existing knowledge serves our position. Therefore, instead of the results obtained from
individual studies, it will be more effective to present researches with common themes by combining them with
effective methods. As a matter of fact, it is difficult to evaluate the findings obtained through comprehensive
studies separately in a limited time. Therefore, the problem of which method to combine the studies becomes an
important issue. In this case, meta-analysis can be used as an effective tool to obtain more comprehensive and
meaningful results by integrating the available information (Bakioglu & Goktas, 2018). Meta-analysis can provide
guidance for future studies by identifying gaps in the existing literature. It is skilful in revealing missing or
insufficiently examined topics and can provide researchers with an important orientation in which areas they
should conduct new studies. In this respect, meta-analysis can contribute to scientific progress not only by
systematically compiling existing information but also by identifying inconsistencies and theoretical gaps in the
field.

The changes and developments in the recent past have increased the interest in student-centred approaches in the
field of education and these approaches have significantly transformed the dynamics of the educational process.
Student-centred education, as the name suggests, draws attention as an approach that encourages students to
actively participate in learning processes and focuses on individual needs and interests. In this framework, the
layered curriculum stands out as an important programme among student-centred methods. When the literature
(Aydogus, 2009; Basbay, 2006; Bayer, 2022; Biger, 2011; Dogmaz, 2016; Durusoy, 2012; Geng¢-Tosun, 2016;
Giin, 2012; Kahraman, 2020; Karagiil, 2017; Kog, 2013; Oner, 2012; Ozdemir, 2019; Uziim, 2017; Y1ildirim, 2016;
Yildiz, 2018; Yilmaz, 2019; Zeybek, 2016) is examined, there are many studies investigating the influence of both
the layered curriculum and the layered curriculum on academic achievement. On the other hand, although there
are meta-analysis studies on student-centred studies (Kurnaz & Korkutan, 2023) in the literature, it is also observed
that meta-analysis studies involving the layered curriculum are included in student-centred studies (Yagan, 2022).
In the study carried out by Bademci et al. (2023), studies on the layered curriculum were examined by meta-
synthesis method. In his study, Caughie (2016) focused on how the layered curriculum shapes students' effective
participation and performance in lessons. It is predicted that This research will add to the body of knowledge on
examining the effect of the layered curriculum on academic achievement directly by meta-analysis method. In this
context, it is aimed to evaluate the effect of the programme on academic achievement in a broad framework and
to obtain reliable results. The research aims to reveal the benefits of the programme if it is adopted as an effective
application among student-centred approaches. In this axis, the effect of the programme on academic achievement
was tested by calculating the effect sizes gathered from the studies dealing with the layered curriculum. The main
purpose of the study is to analyse the quasi-experimental studies examining the effects of layered curriculum on
academic achievement through meta-analysis and to determine the role of certain study characteristics on this
effect. In this framework, Answers to the following queries were requested in line with the sub-objectives of the
study.

1. What is the effect of the layered curriculum on academic achievement?

2. Does the effect of the layered curriculum on academic achievement differ in terms of the publication

type of the studies?
3. Does the effect of the layered curriculum on academic achievement differ according to the institutes
where the studies were conducted?
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4. Does the effect of the layered curriculum on academic achievement differ according to the
experimental process duration of the studies?

5. Does the effect of layered curriculum on academic achievement differ according to the sample sizes
of the studies?

METHOD

Research Model

The research was conducted by using meta-analysis technique in order to examine the effects of layered curriculum
on academic achievement. Meta-analysis is a statistical method used for synthesising and interpreting by
combining the results of different studies and making a general evaluation in terms of effect size (Card, 2012).
Dincer (2022) defines meta-analysis as a type of analysis performed to draw a general conclusion by combining
the data obtained from various studies.

Data Collection

In order to determine the effects of layered curriculum on academic achievement, postgraduate theses in Tirkiye
were examined. In this context, the National Thesis Centre database of the Council of Higher Education was
searched using the keywords "layered curriculum” and "academic achievement". As a result of the search, 840
theses were listed and the authorised full texts of 837 of them were accessed. As a result of additional searches
with binary combinations, 18 thesis studies were reached. In line with descriptive statistics and screening
strategies, 15 studies were identified, and finally 13 theses that met the inclusion criteria were gathered in the
research process. A total of 41 effect sizes obtained from these theses were determined. In the 13 theses included
in the research, there were a total of 801 subjects participating in experimental applications. The flow diagram of
the research process is presented in Figure 2 in line with the model proposed by Moher et al. (2009).

National Thesis Centre

Identification

Excluded Research (n=3)

Authorised Full Text

Seperation
Excluded Research (n=819)

Binary Combination

Maklng a ChOlCC Ebe’scriptive Statistics and Survey Strategy

Excluded Research (n=3)

Inclusion ¢ [ Acceptance to Meta-Analysis

Excluded Research (n=2)
Figure 2. Flow Diagram

Inclusion Criteria
In this meta-analysis study, which was carried out to examine the effect of the layered curriculum on academic
achievement, the inclusion criteria were determined as follows:
e The study is one of the postgraduate theses at the Council of Higher Education's National Thesis Center,
e Access to studies in full text,
e The fact that the analysed studies have a quasi-experimental design,
o Availability of statistical data such as arithmetic mean, standard deviation and sample size to enable
calculation of effect size,
e The research must be written in Turkish or English and suitable for digital scanning.
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Operating Characteristics
There are four study characteristics in the meta-analysis study titled The effect of layered curriculum on academic
achievement. These consist of publication type, institute, experimental procedure duration and sample size.

Coding of Data

Within the framework of the research, the descriptive data in the quasi-experimental studies were carefully
analysed and coded by the researchers. This process was carried out in line with a systematic plan. The data were
meticulously processed on the coding form created using Microsoft Excel. Thus, a standardisation was achieved
in the analysis of the data and an error-free data entry process was aimed.

Validity and Reliability of Coding

Within the scope of the research, validity and reliability were increased by applying expert opinion. Necessary
arrangements were made in the light of the feedback received from the experts and the study characteristics were
shaped in the light of this feedback. The theses included in the study were reviewed by the researchers at certain
time intervals to check the accuracy and consistency of the data. During the data analysis process, the reliability
of the research was measured by taking into account the reliability calculation proposed by Miles and Huberman
(1994) [Reliability = (Agreement / (Agreement + Disagreement)) x 100]. Inter-coder reliability agreement was
determined as 96%. This rate was determined that the level of reliability between the coders was within the
acceptable axis according to the criteria put forward by Neuendorf (2002). This high reliability rate reinforced the
consistency and reliability of the data coding process and strengthened the validity of the research results.

Analysing the Data

Comprehensive Meta Analysis 3 demo version statistical software was used to calculate the effect size of the
studies. Hedge's g coefficient was used in the calculation of effect sizes, taking into account the sample sizes
included in the study (Sen, 2019). In the analysis process, the significance level was determined as 95%. For the
evaluation of the effect size, the classification proposed by Cohen et al. (2021) was taken as basis. According to
this classification, effect sizes between 0 and 0.20 are considered as weak effect, values between 0.21 and 0.50 as
small effect, values between 0.51 and 1.00 as moderate effect, and values above 1.00 as strong effect.

FINDINGS

In this segment, the results derived from 13 thesis research gathered in the meta-analysis and the frequency and
percentage distributions of the study characteristics representing the moderator variables in the research are
presented. The publication years, sample sizes and percentages of the studies are presented in Table 1.

Table 1. Publication Years, Sample Sizes and Percentages of The Studies

No  Studies Year Year (%) Sample Sample (%)
1 Aydogus 2009 7.69 118 14.72
2 Bicer 2011 7.69 53 6.61
3 Durusoy 2012 44 5.49
4 Gin 2012 23.08 71 8.85
5 Oner 2012 67 8.36
6 Zeybek 2016 15.38 24 2.99
7 Yildirim 2016 ' 107 13.34
8 Karagul 2017 7.69 44 5.49
9 Yildiz 2018 7.69 69 8.61
10 Yilmaz 2019 15.38 47 5.86
11 Ozdemir 2019 ' 69 8.61
12 Kahraman 2020 7.69 37 4.62
13 Bayer 2022 7.69 51 6.36

Total 13 100 801 100

As can be seen in Table 1, a total of 13 thesis studies were included in the scope of meta-analysis to examine the
effect of layered curriculum on academic achievement. Considering the change in the studies within the scope of
the research over the years, it is seen that the most studies were carried out in 2012 (n:3, 23.08%), while the least
studies were administered in 2009 (n:1, 7.69%), 2011 (n:1, 7.69%), 2017 (n:1, 7.69%), 2018 (n:1, 7.69%), 2020
(n:1, 7.69%) and 2022 (n:1, 7.69%). It is noteworthy that the interest in the layered curriculum increased with three
studies conducted in 2012. On the other hand, the studies in 2016 (n:2, 15.38%) and 2019 (n:2, 15.38%) reflect
that the education intensified in this period and important analyses were made on teaching methods. In terms of
sample sizes, the largest sample was found in the study conducted by Aydogus (2009) in 2009 (n:118, 14.72%)
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and the smallest sample was found in the study conducted by Zeybek (2016) in 2016 (n:24, 2.99%). The fact that
the sample sizes of the studies vary reveals that the studies were carried out on groups of different sizes. The total
sample size included in the studies consists of 801 subjects. This shows that the influence of the layered curriculum
on academic achievement was examined comprehensively with a large sample size. The frequencies and
percentages of the publication types of the studies are given in Table 2.

Table 2. Frequency and Percentage Values for Types of Publication

Type f %
Master's Degree 7 53.85
PhD 6 46.15
Total 13 100

When the data in Table 2 are examined, it is observed that although master's theses (n:7, 53.85%) and doctoral
theses (n:6, 46.15%) are close to each other among the studies included in the research, master's theses are slightly
more. Therefore, it shows that the research covers the academic literature in both master's and doctoral studies and
both levels are represented in a balanced manner. The frequency and percentage distributions of the universities
where the studies were conducted are presented in Table 3.

Table 3. Frequency and Percentage Values of Universities
University f %

Adnan Menderes 1 7.69
Afyon Kocatepe 1 7.69
Ankara 1 7.69
Atatiirk 3 23.08
Bartin 1 7.69
Firat 1 7.69
Hacettepe 2 15.38
[nonit 1 7.69
Necmettin Erbakan 2 15.38
Total 13 100

As seen in Table 3, most of the studies in the research were conducted at Atatirk University (n:3, 23.08%). Atatiirk
University is followed by Hacettepe (n:2, 15.38%) and Necmettin Erbakan Universities (n:2, 15.38%). Adnan
Menderes, Afyon Kocatepe, Ankara, Bartin, Firat and Indnii Universities were represented with equal values (n:1,
7.69%). This distribution shows that the research includes studies carried out in different universities and that
Atatirk University stands out in the studies in this field. Frequency and percentage values related to the institutes
where the studies were conducted are shown in Table 4.

Table 4. Frequency and Percentage Values for Institutes

Institute f %
Education Sciences 9 69.23
Social Sciences 4 30.77
Total 13 100

As seen in Table 4, the studies in the study were distributed between educational sciences and social sciences
institutes. While the institute of educational sciences is more represented with 9 studies (n:9, 69.23%) in total, the
institute of social sciences is ranked lower with 4 studies (n:4, 30.77%). This shows that the number of studies
conducted in the field of education is significantly higher than in the field of social sciences. The frequency and
percentage values related to the duration of the experimental process in which the studies were conducted are
shown in Table 5.

Table 5. Frequency and Percentage Values Related to Experimental Procedure Periods

Experimental Procedure Periods f %
4 Weeks and Below 5 38.46
5-9 Weeks 4 30.77
10 Weeks and Over 4 30.77
Total 13 100

As seen in Table 5, the studies within the scope of the research exhibit a relatively balanced distribution in terms
of the duration of the experimental process. The highest number of studies were conducted in periods of 4 weeks

Copyright © The Turkish Online Journal of Educational Technology
72



TOJET: The Turkish Online Journal of Educational Technology — April 2025, volume 24 Issue 2

or less (n:5, 38.46%), while studies conducted in periods of 5-9 weeks and 10 weeks or more (n:4, 30.77%) were
at lower rates. This shows that different experimental durations were used in the research process. This distribution
of experimental periods offers diversity in the research field to understand the effects of different time periods.

Publication Bias
The funnel plot prepared to evaluate the publication bias in the meta-analysis study is presented in Figure 3.

Funnel Plot of Standard Error by Hedges's g
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Figure 3. Funnel Plot

When the funnel plot in Figure 3 is analysed, it is observed that the effect sizes do not exhibit an asymmetric
distribution. This is considered as an important indicator for the reliability of the research results. Classic fail-safe
N and Orwin's fail-safe N statistics were also utilised to determine whether there is a publication bias. In this
context, calculations made with the Classic fail-safe N statistic showed that 2928 additional studies were required
for the effect size to reach a value above 120 (5k+10). This situation reveals that a large number of additional
studies are required to invalidate the findings of the study. On the other hand, when Orwin's fail-safe N statistic
was used, it was determined that 28609 missing studies were required to reduce Hedge's g value to a non-significant
level (0.001). These findings reveal that the meta-analysis study does not contain publication bias (Dinger, 2022;
Rosenthal, 1979; Sen & Yildirim, 2020).

Findings Related to the First Sub-Aim

In the first sub-objective of the research, the answer to the question "What is the effect of the layered curriculum
on academic achievement?" was sought. In order to answer this question, the homogeneity of the studies was
evaluated by using the fixed effects model to calculate the effect size. Based on the fixed effects model, the results
obtained for the overall effect size and homogeneity of the studies are presented in Table 6.

Table 6. Findings on Overall Effect Size and Homogeneity of Studies

95% Confidence
Programme Type Interval
Es Df Q X2 p 1 Alt Top
Fixed Effects 0699 40 171849 55759 000 76724 0610  0.787

Model
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The homogeneity value of the studies included in the meta-analysis, as determined by the fixed effects model, was
determined to be Q=171,849 based on the data in Table 6. Examining the X2 table reveals that the comparable
value, at the 95% confidence range for 40 degrees of freedom, is 55.759. It is found that the 1 value is 77% and
the Q value is more than the critical value in the X2 distribution. According to Higgins et al. (2003), a substantial
degree of heterogeneity is present when the 12 value is more than 75%. However, because the findings of the
heterogeneity test were significant (p=0.00; p<0.01), the random effects model was used for effect size estimates
rather than the fixed effects model (Dinger, 2022). Table 7 displays the general effect size results derived from the
random effects model.

Table 7. Findings on the Overall Effect Size of the Studies

95% Confidence

Programme Type Interval
N z p SE ES Alt Top
Random Effects 41 8.446 0.00 0.08 0.80 0.616 0.988

Programme

The random effects model yielded an effect size value of 0.80 with a standard error of 0.08 based on the data in
Table 7. The effect size had a lower limit of 0.616 and an upper limit of 0.988, as indicated by the 95% CI in Table
7. These results (p=0.00 and p<0.01) are statistically significant. The experimental group benefits from the therapy,
as evidenced by the positive value of the average effect size (+0.80). According to Cohen et al. (2021), this data
indicates that the layered curriculum has a moderately beneficial impact on academic attainment. Figure 4 displays
the impact size values determined using the random effects software alone, without the forest plot.

Model Study name Statistics for each study Hedges's g and 95% C1
Hedges's g ‘Sl::z}ard Variance | Lower limit = Upper imit | ZValue pValue 1,00 -0.50 0,00 0.50 1.00

Apdogus, 2003a 0.764 0,382 0,146 006 1513 2002 0.045
Apdogug, 2008b 0.780 0,381 0,146 0,032 1528 21045 0.041
Apdogug, 2008c 0.796 0,364 0133 0,082 1510 2,184 0029
Apdogug, 2008d 0,167 0,351 0123 -0520 0854 0,476 0634
Biger. 20112 0.968 0.287 0.082 0,406 1530 3,378 0,001
Biger. 2011b 0571 0.276 0.076 0,029 1z 2065 0033
Biger. 2011c 0.660 0278 0.077 0115 1,206 2,374 0018
Biger. 2011d 0.776 0.281 0,079 0,225 1327 2,761 0,008
Durusoy, 2012a 1.022 0,316 0,100 0,404 1641 3,240 0,001
Durusoy, 2012b 0.256 0,297 0,088 -0,327 0839 0861 0,389
Giin, 2012a 0,838 0,247 0,081 0415 1,382 3640 0,000
Giin, 2012b 0,000 0,235 0,055 -0.461 0,461 0,000 1,000
(Oner, 20123 0021 0,242 0,058 -0.452 0,434 0,087 093
(Oner, 2012b 0,254 0,243 0,059 -0,222 0,729 1,046 0,295
(Oner, 2012¢ 0,845 0,252 0,084 0,353 1,343 3,360 0,001
(ner, 2012d 0371 0,244 0,059 -0,106 0,849 1524 0128
(Oner, 20122 0558 0,246 0,061 0,075 1,041 2,265 0,024
Oner, 2012 0518 0,246 0,060 0,037 1,000 2110 0,035
Zeybek, 20162 1.043 0,422 0178 0221 1,876 2,484 0,013
Zeybek, 2016b 0,967 0418 0175 0,148 1,787 2313 0,021
Zeybek, 2016c 0819 041 0,169 omz 1625 1,989 0,047
Zeybek, 2016d 1.218 0,432 0,186 0,372 2064 2822 0,005
Yildinm, 20162 0,308 0,233 0,054 -0,148 0,765 1,324 0,186
Yildinm, 2016b 0,075 0,237 0,056 -0,388 0533 0,318 0,750
Yildinm, 2016c 2163 0,295 0,087 1585 2,740 7,339 0,000
Karagul, 2017a 0,037 0,296 0,088 -0,544 og18 0,126 0,899
Karagul, 2017b 2,264 0,382 0,146 1515 304 5924 0,000
Karagul, 2017¢ 2.388 0,391 0,153 1822 3154 6112 0,000
Karagul, 20174 0698 0,306 0,093 0,093 1,297 2,285 0,022
Karagul, 2017 200 0,366 0134 1.293 2,727 5436 0,000
Yildie, 2018 0.368 0,240 0,058 -0.102 0839 1534 0125
Yilmaz, 20194 0641 0,294 0,087 0,064 1.218 2177 0,029
Yilmaz, 2019b 0.724 0,296 0,088 0143 1,305 2,442 0,015
0z demir. 2019 0,085 0,238 0,057 0,372 0562 0,398 0691
0z demir. 2019 1.255 0.261 0.068 0,743 1,766 4,808 0,000 —
Oz demir. 2019 0.295 0,239 0,057 0174 0.764 1.232 0218
(dzdemir, 2015d 030 0,240 0,052 0130 0sm 1,420 0,156
Kahraman, 2020a 1,565 0,370 0,137 0,240 2,289 4,233 0,000 —
Kahraman, 2020b 1,063 0,345 0119 0,387 1,739 3084 0,002
Bayer, 20223 1,885 0,343 0118 1.213 2557 5,436 0,000
Bayer, 2022b 1879 0312 0,098 1.267 2,491 B016 0,000

Random 0,802 0,095 0,009 0616 0,988 8,446 0,000 —

Figure 4. Effect Size Values of Studies Not Combined with Forest Plot for Effect Size

Findings Related to the Second Sub-Aim

"Does the impact of the layered curriculum on academic achievement vary depending on the publication type of
the studies?" is the second sub-objective of the research. The query has been addressed. Table 8 displays the effect
sizes of the studies according to the kind of publishing.
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Table 8. Effect Sizes by Publication Type

95% Confidence
Moderator Variable Interval
Qb p N ES Alt Top
Publication Type 0.26 0.60
Master's Degree 17 0.85 0.62 1.09
PhD 24 0.76 0.50 1.03

As seen in Table 8, the homogeneity value (Qb) between the groups obtained on the axis of the publication type
of the studies was found to be 0.26. In the X?table, the critical number corresponding to 95% significance level
and one degree of freedom was determined as 3.84. Within the parameters of the publication type of the research,
no statistically significant difference between the groups was found since the homogeneity value between the
groups was less than the critical value.

Findings Related to the Third Sub-Aim

In the third sub-objective of the research, the question "Does the effect of the layered curriculum on academic
achievement differ according to the institutes where the studies were conducted? The question is answered. Effect
sizes according to the institutes are shown in Table 9.

Table 9. Effect Sizes According to the Institutes where the Studies were Conducted

95% Confidence
Moderator Variable Interval
Qb p N ES Alt Top
Institutes 0.43 0.50
Education Sciences 31 0.83 0.60 1.05
Social Sciences 10 0.70 0.39 1.01

According to the institutes where the investigations were carried out, the homogeneity value (Qb) between the
groups is 0.43, as shown in Table 9. The crucial value, which corresponds to one degree of freedom at a 95%
significance level, was determined to be 3.84 in the X? table. According to the institutes where the research were
done, there was no statistically significant difference between the groups established since the homogeneity value
between the groups was less than the crucial value.

Findings Related to the Fourth Sub-Aim

In the fourth sub-objective of the research, the answer to the question "Does the effect of the layered curriculum
on academic achievement differ according to the experimental process duration of the studies?" is sought. The
effect sizes of the studies according to the duration of the experimental process are given in Table 10.

Table 10. Effect Sizes of the Studies According to the Duration of Experimental Procedures

95% Confidence
Moderator Variable Interval
Qb p N ES Alt Top
Experimental Procedure Periods 3.79 0.15
4 Weeks and Below 9 0.83 0.41 1.24
5-9 Weeks 16 0.59 0.40 0.79
10 Weeks and Over 16 1.01 0.61 1.41

The homogeneity value (Qb) between the groups created based on the experimental procedure durations of the
research was determined to be 3.79, as shown in Table 10. In the X2 table, the critical value that corresponded to
the 95% significance level and two degrees of freedom was found to be 5.99. There was no statistically significant
difference between the groups created based on the length of the experimental procedure since the homogeneity
value between the groups was less than the critical value.

Findings Related to the Fifth Sub-Aim

In the fifth sub-objective of the research, the answer to the question "Does the effect of the layered curriculum on
academic achievement differ according to the sample sizes of the studies?" is sought. The effect sizes of the studies
according to the sample sizes are given in Table 11.
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Tablell. Effect Sizes of Studies According to Sample Sizes

95% Confidence

Moderator Variable Interval

Qb p N ES Alt Top
Sample Sizes 18.41 0.00
20-39 6 1.12 0.81 1.43
40-59 15 1.08 0.73 1.44
60-79 13 0.44 0.24 0.63
80 and Above 7 0.71 0.15 1.28

The homogeneity value (Qb) between the groups created based on the study sample sizes was found to be 18.41,
as shown in Table 11. In the X? table, 7.82 is the crucial value that corresponds to the 95% significance level and
three degrees of freedom. There was a statistically significant difference between the groups created based on the
study sample sizes since the homogeneity value between the groups was higher than the critical value.

DISCUSSION, CONCLUSION and RECOMMENDATIONS

In today's education system, the importance of the layered curriculum, which is one of the student-centred
approaches, is increasing. Traditional education methods are insufficient to meet the needs of students with
different learning styles and speeds. This may negatively affect individuals' learning experiences and reduce their
academic achievement. Cascade teaching allows individuals to maximise their potential by providing students with
customised learning paths. This method helps students to progress at their own pace and to interact with content
that suits their interests. In addition, this approach encourages students' active participation in the learning process.
This increases their motivation and learning quality (Nunley, 1998, Seiler, 2024). It is stated that cascaded teaching
practices are effective in increasing student participation and meeting individual learning needs, and that it has
become a critical necessity for educators to adopt such programmes in order to respond to modern educational
needs. In studies conducted in the field of educational sciences, it has been determined that the layered curriculum
has positive effects on the retention of knowledge as well as increasing students' academic achievement (Durusoy,
2012; Kilingaslan & Ozdemir, 2015).

Considering the effect of the layered curriculum on academic achievement, it was found that it contained a
moderate effect size on the positive axis according to the effect size classification expressed by Cohen et al. (2021).
This indicates that the effect of the graded curriculum on academic achievement is positive. When the literature
(Bayer, 2022; Dogus, 2009; Durusoy, 2012; Giin, 2012; Giizel-Baydogan, 2024; Kahraman, 2020; Uziim, 2017;
Yilmaz, 2019) was examined, it was concluded that the effect of the layered curriculum on academic achievement
was more successful than traditional methods. Similarly, studies conducted by Lasovage (2006) and Noe (2008)
also reported an increase in the academic achievement of learners. These findings support the results of our
research.

Conversely, in the study by Bagbay (2006), it was found that students loved the class, their engagement rose, and
the layered curriculum significantly contributed to the learning journey. In addition, the opinions of learners,
teachers and curriculum development specialists and current observations show that the learning environment has
become more meaningful. In another study conducted by Yilmaz (2010), it was stated that the layered curriculum
helped students to show more interest in science education and to participate more effectively in this field. In the
study conducted by Guin (2012), it was emphasised that students' interest and participation in the lessons increased
and the process became more enjoyable for the learners. In Oner's (2012) study, positive results different from the
traditional approach on issues such as activity selection, challenging stages, liked activities, and how these methods
can be applied in other courses were revealed. In another study by Durusoy (2012), it was found that the layered
curriculum with creative drama not only contributed to the academic achievement of the learners but also increased
the permanence of their current achievements.

In the study conducted by Kog¢ (2013), it was observed that the programme was important in developing the
metacognitive awareness and problem solving skills of the learners in the experimental group. It was observed that
the programme offered a fun environment in the lesson with student-centred activities with increasing difficulty
levels step by step. The layered curriculum provides students with awareness through various activities, encourages
them to produce creative solutions to the problems they encounter, develops their critical thinking and allows them
to choose activities suitable for their own learning styles. In addition, students reinforce their learning by
transferring what they have learnt to different fields and discover different ways of learning. In Yildirim's (2016)
study, it was found that the programme had a more positive effect on students' cognitive and affective development
than the existing teaching methods. In the study conducted by Zeybek (2016), it was revealed that the step-by-step
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teaching programme contributed to the level of knowledge and comprehension. In Caughie's (2016) study, it was
concluded that the layered curriculum had a positive effect on learners' participation and overall performance.

In his study, Uziim (2017) emphasised that the layered curriculum not only increased the academic achievement
of the students but also provided a fun and motivating perspective to the learning process. Students participated
more actively in the lesson as they took responsibility for their own learning. On the other hand, it was observed
that the curriculum in question improved reading and writing, listening and speaking language skills as well as
basic skills. Students stated that they increased their success in both written and practical exams with the effect of
this method. Karaglil (2017) stated that in addition to academic achievement, the layered curriculum positively
affected students' attitudes towards Turkish lessons and enabled them to learn the lessons in a fun and enjoyable
way. Students adopted this method in Turkish lessons and made the lesson more effective and enjoyable. In the
study conducted by Iliman (2018), it was stated that the layered curriculum is both fun and interesting, at the same
time, it improves students' language skills and offers different learning opportunities through individual and group
studies.

The layered curriculum allows pupils to take charge of their own education, according to Ozdemir's (2019)
research. It was shown that students actively participated in the teaching-learning process, and that the selection
of tasks in this process was significantly influenced by elements including task convenience, instructiveness, and
learning style fit. In a study conducted by Yilmaz (2019), it was concluded that the layered curriculum contributes
to the classroom climate through group work, but may lead to problems of indiscipline in the classroom. This
situation reveals that attention should be paid to discipline management when implementing a layered curriculum.
In addition to this, it was emphasised that the layered curriculum can be preferred instead of traditional
mathematics teaching methods since the curriculum develops problem solving skills and helps students to exhibit
positive attitudes towards mathematics course.

In the study conducted by Kahraman (2020), it was observed that the layered curriculum increased students'
confidence in the lesson and they felt more comfortable. Yavuz (2022), on the other hand, reached the view that
teachers generally teach with traditional, teacher-centred methods, but in order to ensure permanent learning,
methods in which the student is at the centre should be used. These studies show that, as a student-centred
approach, the layered curriculum offers advantages such as actively involving the student in the education process,
positively affecting the classroom environment, making learning fun by removing monotony and increasing the
retention of knowledge, as well as contributing to academic achievement. On the other hand, it is understood that
this programme helps students to gain self-confidence as well as developing problem solving skills.

Based on all these findings, it can be said that the layered curriculum, as a student-centred approach, not only
increases students' academic achievement but also makes the learning process more meaningful, interactive and
enjoyable. This teaching method encourages active participation in learning by providing learning paths suitable
for students' individual speeds and interests. In addition, it creates positive effects in important areas such as
problem solving skills, cognitive awareness, self-confidence development and improvement of language skills.
Unlike traditional teaching methods, layered curriculum helps to increase learning retention by providing students
with customised learning experiences. On the other hand, it encourages students to take responsibility, collaborate
through group work and produce creative solutions. However, some practical difficulties such as discipline
management may arise during the implementation of this teaching method. In conclusion, beyond increasing
academic achievement, the layered curriculum has an important place as a method that reinforces students'
cognitive and affective development and makes learning processes more efficient and effective. This method offers
a more comprehensive educational experience than traditional approaches by making learning more active,
participatory and personalised.

When the effect of the layered curriculum on academic achievement was examined in terms of the publication
type of the studies, it was seen that the positive effect size was valid for both types. This situation indicates that
master's and doctoral studies have a positive effect on academic achievement. However, it was observed that the
distribution of the effect size of the studies classified on the axis of publication types was homogenous. As a matter
of fact, although the effect size of master's studies is larger, there is no significant difference between them. The
present finding can be interpreted as a consistent effect of the layered curriculum regardless of the type of
publication. At the same time, the similar results of master's and doctoral studies may indicate that the programme
can be evaluated as an effective tool at postgraduate education levels. On the other hand, when the literature
(Akyol, 2022; Akyiiz, 2022; Ekemen, 2017; Ekinci-Unyeli, 2024; Giirsu, 2022; Giindiiz & Kutluca, 2019; Oral,
2022) is analysed, it is seen that similarly, no difference was found in terms of publication type in these meta-
analysis studies.
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When the effect of the layered curriculum on academic achievement was analysed in terms of the institutes in
which the studies took place, it was seen that the effect size was positive and homogeneous in both institutes. It
was observed that the effect size in educational sciences was higher than in social sciences. These findings indicate
that the effect of the layered curriculum on academic achievement positively affects the studies conducted in both
institutes and that there is no significant difference between the groups. This situation can be interpreted as more
adaptation to the learning processes of the layered curriculum in the field of educational sciences, while less
adaptation is achieved in the field of social sciences.

It was discovered that the effect sizes were positive and consistent across all experimental process periods when
the impact of the layered curriculum on academic success was examined in terms of the studies' experimental
process timeframes. This suggests that the groups are not significantly different from one another. However, it
also demonstrates that one of the determining factors of the research is not the length of the experimental
procedure. Nonetheless, the experimental procedures that lasted 10 weeks or more had the largest impact size,
whereas those that lasted 5 to 9 weeks had the smallest. Though the optimal range is 10 weeks and beyond, the
current scenario shows that all experimental method lengths have a beneficial influence on the effect of the layered
curriculum on academic accomplishment. Simultaneously, the homogeneity between the experimental procedure's
duration and effect size may be understood as meaning that the program'’s efficacy remains steady throughout the
short and long term, regardless of the durational difference. The length of the experimental procedure, however,
caused a notable variation in the meta-analysis studies carried out by (Akyiiz, 2022; Altintas, 2022; Kasarci, 2013
and Uziim, 2022), according to the literature review. The results of our investigation are supported by meta-
analysis studies by Ekinci-Unyeli (2024), Kundakg1 (2021), and Topan (2013), which demonstrate no significant
differences in the experimental procedure length.

The effect size had a positive and varied distribution in all samples when the impact of the layered curriculum on
academic success was analyzed in terms of the study sample sizes. It is possible to take this conclusion, which
shows a substantial difference between the groups, as evidence that sample sizes are one of the determining factors
in the research. The program had a significant impact, as evidenced by the sample size reaching the largest effect
size in the 20-39 range. This can be interpreted as that small groups can be effective by providing more individual
interaction and in-depth learning opportunities. As a matter of fact, in the meta-analysis studies conducted by
Akyiiz (2022) and Uziim (2022), similarly, it was observed that there was a significant difference between sample
sizes. In addition to this, Uziim (2022) found that the effectiveness of studies with a sample size of 90 or more was
quite low and that the sample group should not be crowded in order to obtain effective results. These findings
support the results of our study. On the other hand, it is seen that effective results were obtained in groups with a
sample size of 40-59. This situation suggests that medium-sized groups can increase the effect of training
programmes. However, the decrease in the effect size as we move to larger groups may indicate that individual
participation and interaction may decrease. As a matter of fact, the significant decrease in the effect size in the
groups of 60-79 and over 80 may indicate that the effect of larger sample sizes may weaken and this may limit the
ability of the programme to meet the educational needs. It can be considered that large sample groups may lead to
increased heterogeneity by making it difficult to control variables and thus reduce the overall impact of the
programme. In this respect, it may mean that more effective results can be obtained with fewer but more carefully
selected participants. However, it can be concluded that the most appropriate sample size in educational
applications should be carefully determined according to the programme. While small and medium-sized groups
can provide better results by encouraging individual learning experiences and interactions, larger groups can be
considered as negatively affecting the effectiveness of the programme.

According to the results of the research, the following suggestions can be made:

e In the research, it was concluded that the effect of the layered curriculum on academic achievement was
ata moderate level. Therefore, in the context of supporting the academic achievement of learners, stepped
teaching programmes should be included and awareness should be created.

e Within the scope of this research, the effect of the layered curriculum on academic achievement was
examined. The effect of the current programme on attitude and retention can be examined from a broader
perspective.

o In the research, the studies in the National Thesis Centre of the Council of Higher Education were used.
As a matter of fact, it may be important to include theses, articles and papers from abroad within the scope
of the research.

e Since holistic evaluations are reached in meta-analysis studies, it is known that it is important to present
descriptive statistics, especially arithmetic mean, standard deviation and sample size clearly in the studies.
In this context, researchers should be encouraged to present these statistics clearly.

e The scope of the study can be expanded by adding educational levels and various courses to the moderator
variables of the study.
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o In order for the layered curriculum to become more effective in education, it can be used systematically
in different education levels and courses. Teaching the knowledge and skills related to this programme,
restructuring the classroom environments in accordance with the programme and arranging them
according to the individual learning speeds of individuals can lead to the adoption of the programme as
an effective educational tool.
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ABSTRACT

Nowadays, with the progress of society, especially in recent years with the emergence and development of artificial
intelligence, technology and the Internet have been integrated into every aspect of people's lives. In the education
industry, there are also the emergence of products combining these technologies, such as webcasting classes, e-
libraries, e-learning videos, e-learning APPs and so on, and E-learning system is the collective name of these
products.

Since the COVID-19 outbreak, students across the globe have had to be quarantined at home, which has resulted
in no way for them to get to the classroom and learn as they used to. However, it is this situation that has led to the
rapid development of e-learning systems. Teachers are using live webcasts to deliver lessons to their students,
schools are developing apps specifically designed to aid learning, posting e-learning videos on the web, simulating
experiments on the web, and so on. Undoubtedly, e-learning systems are a good solution to the problem of
geographical restrictions. However, because there is no way for teachers to grasp the learning status of students in
real time as they can in the classroom, e-learning systems have still aroused the concern of many people.
Therefore, this project was to investigate the perceptions of university students who have been exposed to e-
learning systems about e-learning systems. The project was able to examine the perceptions of e-learning systems
among different groups of students by gender, age, year of study and study mode. At the same time, the project
categorized the factors affecting e-learning systems into five factors: Autonomy Factor, Problem-solving Factor,
Multimedia Factor, Teacher Factor and Student Factor. In this study, questionnaire was used to collect data. 120
questionnaires were received. Based on the results of the survey, the project will analyze the correlation between
these factors and the relationship between these factors and demographic information. These results will be useful
for educational institutions or individuals to improve e-learning systems in the future.

Keywords: e-learning; Autonomy Factor; Problem-solving Factor; Multimedia Factor; Teacher Factor; Student
Factor.

INTRODUCTION

Nowadays, with the development of technologies such as Internet and artificial intelligence, our lives have been
raised to a new level. The technology has affected perspective of our society, and one of the most important
perspectives is the field of education. Moreover, after the COVID 19 pandemic, online learning has grown
tremendously. The students under higher education at this time are the first bench of students who can benefit from
the convenient of technology in our study since we are in our early stage of education. During our educational
period, we will encounter different educational technologies, such as educational software, course management
software, the Internet and video, which we call E-learning system. This E-learning system can provide an effective
learning environment for students. In E-learning system, learning activities are based on learner autonomy and
interactive learning actions; in addition, learning instruction is based on multiple media. Furthermore, E-learning
also offers cooperative learning opportunities. Based on activity theory, the purpose of this study is to examine
learners’ attitudes toward E-learning systems. Indeed, understanding learners’ attitudes toward E-learning systems
is necessary to ensure that E-learning stands the best possible chance to succeed.

The objective of this study is to examine the cognitive characteristic of the university students, as well as to
investigate the relationship among autonomy factors, problem-solving factors, multimedia learning factors, teacher
factors and student factors, in order to find out students’ perception towards E-learning in higher education.

LITERATURE REVIEW

1 Concept of E-learning

E-learning refers to the delivery of educational content and experiences through electronic devices such as
computers, tablets, or smartphones over the internet. It can take various forms, including online courses, video
lectures, interactive simulations, and virtual classrooms (Rosenberg, 2003).

E-learning has the following advantages in modern education. E-learning provides access to education for people
who may not have been able to attend traditional classes due to geographical, physical, or time constraints. Learners
can study at their own pace and at times that are convenient for them, allowing for a more personalized learning
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experience. E-learning often reduces the need for physical resources, making it a cost-effective alternative to
traditional education. With advancements in technology, E-learning platforms can offer immersive and interactive
learning experiences, enhancing engagement and retention (Moore, 2006). E-learning allows educators to reach a
global audience, breaking down geographical barriers and enabling collaboration across borders. E-learning
supports the concept of lifelong learning by providing opportunities for continuous skill development and updating
knowledge.

2 Evolution of E-learning

The roots of E-learning can be traced back to the early development of computer-based training and instructional
design theories in 1960s-1970s (Bakhouyi, 2017). In 1980s-1990s, the emergence of personal computers and the
internet laid the groundwork for the delivery of educational content electronically. In the 1990s, CD-ROM:s allowed
for interactive multimedia learning experiences, paving the way for more engaging educational materials
(Smothers et al, 2009). Also, LMS software such as Blackboard and Moodle began to streamline the administration
and delivery of online courses. With the popularity of smartphones and tablets, E-learning has been extended to
mobile devices, enabling mobile learning. MOOC platforms have democratized access to high-quality education
from top institutions. Nowadays, advanced algorithms and Al are being used to personalize learning paths based
on individual student performance and preferences. Virtual Reality and Augmented Reality are being integrated
into E-learning to create immersive and interactive learning experiences (Cui et al, 2008).

3 Effectiveness of E-learning

There are a lot of studies and research exploring the effectiveness of E-learning compared to traditional classroom
instruction. Here are some key findings:

1. A study published in the Journal of Educational Psychology found that students in online courses performed
better than those in face-to-face classes, with higher test scores and retention rates (Whitman et al, 2005).

2. The U.S. Department of Education conducted a meta-analysis of 51 independent studies and found that on
average, students who engaged in online learning outperformed those receiving face-to-face instruction.

3. Research published in the Journal of Computer Assisted Learning revealed that E-learning can lead to improved
student satisfaction and engagement compared to traditional classroom methods (Tirziu & Vrabie, 2015).

4. The American Journal of Distance Education published a review indicating that E-learning is particularly
beneficial for learners who are self-directed and motivated, as it allows them to take control of their learning
journey (Miller et al, 2017).

While these studies highlight the benefits of E-learning, it is important to note that the effectiveness of any
instructional method depends on various factors. Here are some key factors influencing the effectiveness of E-
learning:

1. Learner Characteristics: Self-directed learners who are able to manage their time effectively tend to reap the
benefits of e-learning environments. Learners' comfort and proficiency with technology affects their engagement
and success in e-learning.

2. Instructional Design: Clear learning objectives help guide the design of e-learning materials and assessments
and contribute to effective learning outcomes. Interactive and multimedia content can increase learner engagement
and promote understanding of complex concepts. Providing timely and constructive feedback and designing
effective assessment methods are essential to measuring and enhancing learning.

3. Technological Aspects: Ensuring that e-learning platforms are accessible from a variety of devices and have
user-friendly interfaces will promote a positive learning experience. A stable internet connection and reliable
hardware are key to E-learning delivery. Protecting learners' data and maintaining secure communication channels
are key to building trust in E-learning environments.

4. Social and Collaborative Elements: Opportunities for peer co-operation and discussion can enrich the learning
experience by facilitating knowledge sharing and the exchange of different perspectives. Active participation and
feedback from the instructor contribute to a sense of community and support in the E-learning environment.

5. Support Systems: Access to timely technical assistance and troubleshooting resources can minimize disruption
and frustration for learners. Providing instruction in learning strategies, time management, and self-directed
learning skills can empower learners to succeed in e-learning.

4 Technology Integration in E-Learning

With the growth of the Internet, more and more technology is being used in e-learning systems. These technological
tools and platforms play a crucial role in facilitating e-learning by offering diverse content delivery models,
facilitating interactive and immersive learning experiences, and enabling personalized teaching and learning,
ultimately increasing the effectiveness and accessibility of online education. Here are some key technologies:

1. Learning Management Systems (LMS): The LMS platform simplifies the management of online courses,
including content delivery, student enrolment and assessment tracking. The LMS provides a centralized hub for
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hosting and delivering course materials, making them easily accessible to learners wherever they have an internet
connection. Forum, chat and messaging features in the LMS can facilitate interaction between students and teachers
(Konstantina et al, 2015).

2. VR and AR: VR and AR technologies provide immersive simulations and visualizations to deepen understanding
of complex disciplines such as science, engineering and medical training. VR and AR can provide hands-on
training experiences in virtual environments, allowing learners to practice their skills in realistic scenarios.

3. Al: Artificial intelligence algorithms can analyze learners' performance data and provide personalized learning
paths based on their strengths, weaknesses and learning preferences. Artificial intelligence-powered chatbots and
virtual assistants can provide instant support to learners, answering questions and guiding them through course
material.

4. Video Conferencing and Webinars: Platforms for video conferencing and webinars enable live lectures,
discussions, and Q&A sessions, fostering real-time interaction between instructors and students. Through these
platforms, guest speakers and experts can contribute to the learning experience regardless of geographical
constraints.

5. Mobile Learning Apps: Mobile apps provide learners with the flexibility to access course materials and engage
in learning activities from smartphones and tablets, supporting mobility and accessibility.

5 Challenges and Barriers in E-Learning Implementation

Common challenges and barriers in implementing e-learning (Goyal, 2012) include:

1. Access to technology and internet connectivity: Many learners may not have access to reliable technology or
high-speed internet, limiting their ability to fully participate in E-learning.

2. Lack of technical skills: Some learners and educators may struggle with using the necessary E-learning platforms
and tools effectively, leading to frustration and disengagement.

3. Motivation and engagement: Without face-to-face interaction, some learners may struggle to stay motivated and
engaged in E-learning environments.

4. Quality of content and instructional design: Ensuring that E-learning materials are engaging, effective, and well-
organized can be a challenge for educators and content creators.

Potential solutions to address these challenges include:

1. Providing access to technology and internet: Schools and organizations could consider providing equipment and
subsidizing the cost of access to the Internet for learners who do not have access to the Internet. They could also
explore offline learning programs and distribute educational materials in physical form.

2. Offering technical support and training: Providing training sessions and resources to help learners and educators
become proficient in using E-learning platforms and tools can improve their confidence and effectiveness.

3. Implementing interactive and personalized learning experiences: Incorporating interactive elements such as
quizzes, discussions and multimedia content can increase learner engagement. In addition, personalized learning
paths based on individual interests and abilities can help to maintain motivation.

4. Investing in professional instructional design: Employing skilled instructional designers and educators to create
high-quality E-learning content ensures that materials are well-structured, engaging and aligned with learning
objectives.

6 Future Directions and Emerging Trends in E-Learning

Al in E-learning: Integrating Al technologies such as personalized recommendations, adaptive learning algorithms
and natural language processing has great potential to improve the efficiency and effectiveness of E-learning
experiences (Elizabeth et al, 2003).

Immersive Technologies: VR and AR hold the promise of transforming e-learning by providing immersive and
interactive learning environments. Future research may delve into the pedagogical implications and best practices
of integrating these technologies into E-learning programs.

Data-Driven Instructional Design: Leveraging learning analytics and big data, future E-learning research could
focus on using data-driven insights to inform instructional design, personalize learning pathways, and predict
student performance (Verbert et al, 2012).

Workforce Development and Lifelong Learning: Research into the role of E-learning in meeting the needs of adult
learners, upskilling and re-skilling the labor force and supporting lifelong learning initiatives can contribute to the
development of E-learning with wider societal impact.

These future directions and emerging trends in e-learning have the potential to shape the next generation of
educational technology and pedagogy, ultimately redefining the way we learn and teach in the digital age.

RESEARCH METHODOLOGY

In this project, a questionnaire survey has been conducted to collect the data in order to evaluate students'
perception of E-learning in higher education. Previous studies have also used questionnaire survey to collect users’
perception on technology with different scales, which were found to be effective, whereas the measurement scale
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used in this project has been adopted in previous research to measure students’ perception on E-learning. Moreover,
the method of using survey is very effective because of being widely distributed to the students and spending less
time to distribute and collect data. Thus, questionnaire survey has been chosen to collect data in this project.

1 Designing a questionnaire

The questionnaire was divided into 3 parts. For the first part, it contained the questions inquiring the personal
information of the respondents, including their age, gender, the universities they attended, their current grade level
and major, their mode of study and their GPA. This information was required as comparison between different age,
and study mode in their perception in E-learning.

In the second part, there were questions inquiring the previous experience of using technology for learning of the
respondents. This information was required as comparison between the respondents with different experience in
using computer. There were 5 items in total, 1 of which was about the computer accessibility and 4 were about the
quantity of their prior experience on using computer for both educational and non-educational purpose.

The third part contained the questions inquiring university students’ perceptions to E-learning. There were 25
questions in this part, 6 of which are related to the Autonomy Factors (AF), 3 of which are for the Problem-solving
Factors (PF), 3 for the Multimedia learning Factors (MF), 3 for the Teacher Factors (TF), and the last 10 for the
Students’ Attitude Factors (SF). Those items were rated from a 5-point Likert type scale, ranging from 1 “strongly
disagree” to 5 “strongly agree”.

2 Distribution and collection of questionnaires

After the questionnaire has been finalized, a pilot study has been done before distribution in a large scale. 5
questionnaires were distributed out to my friends from various universities, for a pilot study. Piloting the questions
on a small group of people could certainly save time in the case that any problems about the questions, wording
and design of the questionnaire should be discovered at this stage. They were asked to complete the questionnaires
without any explanation or assistance in order to find out whether they could understand the questions by
themselves. After the questionnaires have been completed and collected, they were asked to give feedback about
the questionnaire individually. It was found that the questionnaire could be understood by all of the participants in
this pilot study and the length of the questionnaire was found to be moderate as well.

As soon as the pilot study finished, distribution of questionnaires started. The targets of this survey were university
students. They have all experienced with different extent of E-learning systems in university or in high school. So,
the information about university students’ perception on E-learning and the factors affecting their perception can
be collected for this target group. Finally, 120 questionnaires were collected.

3 Data Preparation
After the completion of the distribution and collection of the questionnaires, questionnaire checking has to be done
so as to ensure all the questionnaires were fully completed without any missing items.

All the questionnaires collected were only the raw data in this stage. The raw data will be inputted into the data-
sheet so as to facilitate data analysis process. Once there was any missing item in any questionnaire, that
questionnaire would be discarded.

4 Data Analysis

The statistical tool used in this project was the “Statistical Package for the Social Science” (SPSS). SPSS is a
sophisticated piece of software used by many scientists and related professionals for statistical analysis. Moreover,
it is user-friendly and basically capable to provide every information output we needed.

Items included in the questionnaire must be valid and reliable in order to collect useful and relevant data. The
validation of the measurement scales would be evaluated so as to confirm the psychometric property of this scale
is reliable and valid.

Factor analysis is used to identify groups of similar and related items, create and validate scales, ensure that items
are associated with the scales, and reduce the number of variables so as to facilitate further analysis. Items should
be eliminated if the factor loading or corrected item-total correlation value of the item was lower than 0.3.

The reliability of the scales would be evaluated by the Cronbach’s alpha which is a measure of internal consistency
indicated how close do the items related to each other. All the scales should exceed the recommended cutoff criteria,
i.e. Cronbach’s alpha > 0.7, then all the scales could say to be reliable.
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After validating the measurement scales, the independent t-test were used for testing the differences between the
means of two independent groups while one-way analysis of variance (ANOVA) was used for testing the
differences between the means of several groups (more than two groups). In this study, comparison would be made
between gender; full-time students and part-time students, more experience and less experience, among different
age groups and among grade level.

5 Validation of Measurement Scale

As mention in last section, the validation of the measurement scale would be evaluated in order to confirm its
psychometric property. Factor loading and item-total correlations of the items were found out to test for their
validity. Table 1 shows the result of factor analysis.

5.1 Factor Analysis

Table 1: Factor Loading of the Measurement Scale

Item Factor Loading
AF1 .802
AF2 817
AF3 813
AF4 723
AF5 773
AF6 510
PF1 .825
PF2 732
PF3 .851
MF1 .834
MF2 .880
MF3 .824
TF1 .695
TF2 788
TF3 776
SF1 720
SF2 .680
SF3 765
SF4 425
SF5 .564
SF6 .642
SF7 .708
SF8 .602
SF9 763
SF10 .656

The general accepted values of the factor loading and item-total correlation was 0.3. According to Table 3.0, the
factor loading of all the 25 items in the questionnaire were larger than 0.3. Thus, this scale was reliable and all the
items above had large variance for factor analysis.

5.2 Reliability Analysis
Table 2: Reliability Statistics for Factors
Item Cronbach's Alpha N of Items
AF 929 6
PF 877 3
MF .909 3
TF .836 3
SF .940 10

The Cronbach's Alphas for each Factor are 0.929, 0.877, 0.909, 0.836, 0.940, which are all higher than the
acceptable value 0.7, means that the scale was reliable. Table 2 shows the reliability of factors.
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ANALYSIS OF RESULT & DISCUSSION

1 Introduction

This section analyzes the results of the survey. The demographics of the respondents are first discussed to provide
some background information about the respondents such as gender, age, university attended, grade attended,
major, mode of study, use of computers, and previous experiences. Based on personal information, respondents
will be divided into groups for comparison purposes. Then, the descriptive statistics of the scale would be presented
and gives the summary of each motivational factor. Independent samples t-test would be presented to give the
comparison between gender, mode of study and prior experience. One-way ANOVA would be presented to
compare between age, grade levels and access to computers.

2 Demographic Information of Respondents

Atotal of 120 questionnaires were collected. Among the respondents, 57.5% of the respondents are male and 42.5%
are female (Table 3). Participants were with 1.7% aged <18, with 45.0% aged 18-22, with 37.5% aged 23-27, with
15% aged 28-31, and with 0.8% aged >31 (Table 4). Also, 36.7% were CityU students, 14.2% were HKU students,
20.8% were CU students, 16.7% were PolyU students, and 11.7% were from other universities (Table 5). 13.3%
were Year 1 students, 17.5% were year 2 students, 15.0% were year 3 students, 34.2% was year 4 or above students,
19.2% were postgraduates, and 0.8% are under other level (Table 6). 27.5% were majored in Art/Social
Science/Education, 15.0% were majored in Business, 32.5% were majored in Engineering, 9.2% were majored in
Law, 14.2% were majored in Pharmacy/Medicine and another 1.7% were majored in others (Table 7). About the
respondents’ mode of study, 80.8% were full time students and 19.2% were part time students (Table 8). Finally,
46.6% were more experienced students and 53.4% were less experienced students. The respondent's background
was summarized below.

Gender
Table 3: Percentage of Respondents’ Gender
Frequency Percent Valid Percent Cumulative Percent
Male 69 57.5 57.5 57.5
Female 51 425 42.5 100.0
Total 120 100.0 100.0
Age
Table 4: Percentage of Respondents’ Age
Frequency Percent Valid Percent Cumulative Percent
<18 2 1.7 1.7 1.7
18-22 54 45.0 45.0 46.7
23-27 45 37.5 37.5 84.2
28-31 18 15.0 15.0 99.2
>31 1 0.8 0.8 100.0
Total 120 100.0 100.0
University
Table 5 Percentage of Respondents’ Studying University
Frequency Percent | Valid Percent Cumulative Percent
CityU 44 36.7 36.7 36.7
HKU 17 14.2 14.2 50.8
CuU 25 20.8 20.8 71.7
PolyU 20 16.7 16.7 88.3
Others 14 11.7 11.7 100.0
Total 120 100.0 100.0
Grade
Table 6 Percentage of Respondents’ Grade Level
Frequency Percent Valid Percent Cumulative
Percent
Year 1 16 13.3 13.3 133
Year 2 21 17.5 17.5 30.8
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Year 3 18 15.0 15.0 458
Year 4 or above 41 342 34.2 80.0
Postgraduate 23 19.2 19.2 99.2
Others 1 0.8 0.8 100.0
Total 120 100.0 100.0
Major
Table 7 Percentage of Respondents’ Major
Frequency Percent Valid Percent Cumulative
Percent
Art/Social
Science/Education 3 275 275 275
Business 18 15.0 15.0 42.5
Engineering 39 325 325 75.0
Law 11 9.2 9.2 84.2
Pharmacy/Medicine 17 14.2 14.2 98.3
Others 2 1.7 1.7 100.0
Total 120 100.0 100.0
Mode of Study
Table 8 Percentage of Respondents’ Mode of Study
Frequency Percent Valid Percent Cumulative
Percent
Full time 97 80.8 80.8 80.8
Part time 23 19.2 19.2 100.0
Total 120 100.0 100.0

3 Descriptive Statistics

3.1 Autonomy Factors

The overall mean of Autonomy Factors (AF) was around 3.25. It means that the respondents rated AF positively.
From the five-point scale in the questions of AF, point 3 indicated “NEUTRAL”, therefore the respondents tend to
agree that they are well able to make active use of e-learning systems to assist their learning. They rated item AF6
“I can find information actively in the e-learning system.” the highest. It indicated that university students were
confident that make fully use of E-learning systems to search the information they need.

3.2 Problem-solving Factors

The overall mean of Problem-solving Factors (PF) was around 3.17. It means that the respondents rated PF
positively. From the five-point scale in the questions of PF, point 3 indicated “NEUTRAL”, therefore the
respondents tend to agree that E-learning systems are really effective in helping them solve problems. They rated
item PF2 “The e-learning system enhances my problem-solving skills.” the highest. It indicated that university
students were confident that E-learning system can enhance their problem-solving skills.

3.3 Multimedia Factors

The overall mean of Multimedia Factors (MF) was around 3.15. It means that the respondents rated MF positively.
From the five-point scale in the questions of MF, point 3 indicated “NEUTRAL”, therefore the respondents tend
to agree that the multimedia elements of the current E-learning system are welcome. They rated item MF1 “T like
colorful pictures in e-learning instruction.” the highest. It indicated that university students found the colorful
pictures in the e-learning system very useful.

3.4 Teacher Factors

The overall mean of Teacher Factors (TF) was 3.2. It means that the respondents rated TF positively. From the
five-point scale in the questions of TF, point 3 indicated “NEUTRAL”, therefore the respondents tend to agree that
teachers’ guidance and advice in E-learning systems went a long way. They rated item TF1 “I like the teacher’s
help and suggestions in the e-learning system.” the highest. It indicated that university students were very willing
to get guidance and advice from teachers in the E-learning systems.

4.3.5 Student Factors

The overall mean of Student Factors (SF) was around 3.25. It means that the respondents rated SF positively. From
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the five-point scale in the questions of SF, point 3 indicated “NEUTRAL?”, therefore the respondents tend to agree
that the E-learning system has been very helpful and they would recommend it to others. They rated item SF4
“Time flies when I am using educational technologies.” the highest. It indicated that university students were well
immersed in the use of E-learning systems.

5. Independent Samples T-test

The independent samples T-test is designed to find out whether two groups of factors are statistically different. The
text consists of two parts which are “Levene’s Test for Equality of Variances” and “t-test for Equality of Means”.
The Levene test is used to test whether the variances of the two groups are the same and to determine which t-
value is more appropriate. If the significance level of the Levene test is greater than 0.05, i.e., the variances of the
two groups are equal, the result assuming that the variances of the two groups are equal is used. Otherwise, use
results that do not assume that the two groups have equal variances. Meanwhile, “t-test for Equality of Means”
can be used to determine whether there is a significant difference between the two groups. If the level of
significance (two-tailed) is equal to or less than 0.05, there is a significant difference between the mean scores of
the two groups. Otherwise, there is no significant difference between the two groups.

5.1 Comparison of Distribution of Computer Usage between Gender

The significance value under Levene’s Test was 0.877, which was greater than 0.05. It means that we can assume
that male and female had equal variances and thus the results in the row of “Equal variances assumed” was used.
Hence, the value of significance (2-tailed) under “t-test for Equality of Mean” was <0.001, which was less than
0.05. Therefore, there was statistically significant gender difference about Computer Usage Experience.

The mean value for male students was 2.5362 while the mean value for females was 3.8382, which means females
had more computer experience than males did.

The above phenomenon may be attributed to the fact that men use computers more for recreational activities such
as video games, whereas women use computers more for solving practical problems, and in the process, women
accumulate more experience in using computers than men.

5.2 Comparison of Autonomy Factors between Genders

The significance value under Levene’s Test was <0.001, which was less than 0.05. It means that we can assume
that male and female had no equal variances and thus the values in the row of “Equal variances not assumed” was
used. Hence, the value of significance (2-tailed) under “t-test for Equality of Mean” was <0.001, which was less
than 0.05. Therefore, there was statistically significant gender difference about Autonomy Factors.

The mean value for male students was 2.7005 while the mean value for females was 3.9967, which means females
were more self-directed learners than males in E-learning systems.

The above phenomenon may be attributed to the fact that women are naturally more stable and down-to-earth than
men, and are able to immerse themselves in e-learning systems and actively explore knowledge more readily than
men.

5.3 Comparison of Student Factors between Genders

The significance value under Levene’s Test was <0.001, which was less than 0.05. It means that we can assume
that male and female had no equal variances and thus the values in the row of “Equal variances not assumed” was
used. Hence, the value of significance (2-tailed) under “t-test for Equality of Mean” was <0.001, which was less
than 0.05. Therefore, there was statistically significant gender difference about Student Factors.

The mean value for male students was 2.7058 while the mean value for females was 3.9843, which means female
students were more suited to learning with E-learning systems than their male counterparts.

5.4 Comparison of Students’ Prior Experience between Study Modes

The significance value under Levene’s Test was <0.001, which was less than 0.05. It means that we can assume
that full-time and part-time students had no equal variances and thus the values in the row of “Equal variances not
assumed” was used. Hence, the value of significance (2-tailed) under “t-test for Equality of Mean” was <0.001,
which was less than 0.05. Therefore, there was statistically significant study mode difference about Prior
Experience.

The mean value for full-time students was 3.3763 while the mean value for part-time students was 1.8804, which
means full-time students had more experience with computers than part-time students.
The reason for this may be that full-time students have more computer time than part-time students and can spend
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more energy researching computer use.

6 One-way ANOVA

One-way ANOVA is used to find out if there is a significant difference between the means of two or more
independent groups. If the ANOVA significance level is equal to or less than 0.05, then there is a significant
difference between the mean scores of the different groups. Otherwise, there is no significant difference between
the mean scores of different groups.

6.1 Comparison of Students’ Prior Experience between Ages

The significance level under ANOVA was <0.001 (F=11.154, p<0.05). This indicated that the age groups had
significant difference in Students’ Prior Experience of computer. From Table 4.25, it showed the mean values for
five age groups, which were 1.5000 for aged <18, 3.0926 for aged 18-22, 3.6556 for aged 23-27, 1.7917 for 28-
31, and 4.0000 for aged >31. It implied that students aged 18-27 had more experience with computers than any
other age group. This is because most undergraduate and postgraduate students are in this age group and will have
more opportunities to utilize computers in their academic lives to aid their learning. Therefore, students in this age
group are naturally more experienced in computer use than students in other age groups.

6.2 Comparison of Autonomy Factors between Study Years

The significance level under ANOVA was <0.001 (F=53.001, p<0.05). This indicated that the study years had
significant difference in Autonomy Factors. From Table 4.27, it showed the mean values for six study year groups,
which were 1.8646 for Year 1, 1.9841 for Year 2, 2.3796 for Year 3, 4.2114 for Year 4, 4.2681 for Postgraduates,
and 5.0000 for Others. The mean values increased while the study year increased. It implied that students in the
upper grades were able to learn more consciously and actively in the E-learning system than those in the lower
grades. This may be due to the fact that more emphasis is placed on student autonomy in acquiring knowledge at
the university level than passively receiving knowledge output from teachers. As a result, as the academic year
progresses, students become more capable of independent learning.

7. Pearson Correlation among Motivational Components

Pearson Correlation measures the strength of the relationship between two variables and the direction of the
relationship between two variables, i.e., positive and negative correlations. If the Pearson's correlation coefficient
(r) is positive (+), it means that the value of one variable increases as the value of the other increases and vice
versa. If the Pearson correlation coefficient (r) is negative (-), it means that as the value of one variable increases,
the value of the other variable decreases. The Pearson correlation coefficient (r) ranges from -1 to +1. If the
Pearson's correlation coefficient (r) is close to +1 or -1, the relationship between the two variables is strong and
changes in one variable are closely related to changes in the second variable. If the Pearson's correlation coefficient
() is close to 0, the relationship between the two variables is weak and changes in one variable are not correlated
with changes in the second variable. If the significance (2-tailed) value is less than or equal to 0.05, there is a
statistically significant correlation between the two variables. If the significance (2-tailed) value is greater than
0.05, there is no significant correlation between the two variables.

7.1 Relationship between Exp and AF

For the relationship between Students’ Experience of Computers (Exp) and Autonomy Factors (AF), the Pearson
correlation coefficient was 0.782 (p<0.01) and the impact of Exp and AF was positive and significant as predicted.
Since the Pearson correlation coefficient between Exp and AF was +0.782, the relationship between them was
positive and significant. As mentioned by Cohen, the value of r ranging above 0.5 would be classified as a strong
correlation. There was a strong positive correlation between Exp and AF. The reason for the above phenomenon
may be that proficiency in operating electronic devices such as computers and mobile phones may affect the
students' experience of using the e-learning system for learning. Students who are proficient in operating computers
will have a better learning experience in the process of e-learning, which will stimulate their enthusiasm for active
learning. On the contrary, if they are not proficient in the operation of electronic devices, students need to spend
more energy on learning to use the e-learning system, which will weaken their enthusiasm for learning.

7.2 Relationship between AF and PF

For the relationship between Autonomy Factors (AF) and Problem-solving Factors (PF), the Pearson correlation
coefficient was 0.893 (p<0.01) and the impact of AF and PF was positive and significant as predicted. Since the
Pearson correlation coefficient between AF and PF was +0.893, the relationship between them was positive and
significant. As mentioned by Cohen, the value of r ranging above 0.5 would be classified as a strong correlation.
There was a strong positive correlation between AF and PF. This is because for students who are more proactive
in using e-learning systems, they are more adept at utilizing e-learning systems to help them when solving
problems. This virtuous circle makes these proactive students perceive the e-learning system as a powerful tool for
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solving problems encountered in their daily studies and vice versa.

7.3 Relationship between PF and TF

For the relationship between Problem-solving Factors (PF) and Teacher Factors (TF), the Pearson correlation
coefficient was 0.842 (p<0.01) and the impact of PF and TF was positive and significant as predicted. Since the
Pearson correlation coefficient between AF and PF was +0.842, the relationship between them was positive and
significant. As mentioned by Cohen, the value of r ranging above 0.5 would be classified as a strong correlation.
There was a strong positive correlation between PF and TF.

CONCLUSION

This project has gathered the perceptions of students from different universities on E-learning systems. All
collected data were imported into SPSS software for data collation and analysis. This report is a study of students'
perceptions of E-learning systems based on the results of data analysis.

The study found that respondents’ gender, age, study year, and study mode had an impact on students’ perceptions
of e-learning systems. This is demonstrated by the following:

1. Female respondents were more favorable to E-learning systems than Male.

2. Respondents aged 18-27 had the best perceptions of E-learning systems.

3. The more advanced the college student, the more favorably he or she viewed the e-learning system.

4. Full-time students were more favorable to E-learning systems than part-time students.

Also, this project has examined the relationship between some of the factors that influence the E-learning systems
and demographic information. The following are the conclusions reached:

1. Female respondents had more experience with computers than male respondents.

2. Females were more self-directed learners than males in E-learning systems.

3. Full-time students had more experience with computers than part-time students.

4. Students in the upper grades were able to learn more consciously and actively in the E-learning system than
those in the lower grades.

Finally, the study found that there is also a correlation between the different factors affecting the E-learning system.
Here are the conclusions:

1. There was a strong positive correlation between students’ experience of computers and autonomy factors.

2. There was a strong positive correlation between autonomy factors and problem-solving factors.

3. There was a strong positive correlation between problem-solving factors and teacher factors.

These are all the conclusions drawn from this project. This information is very useful for organizations or
individuals who want to use E-learning systems to aid teaching and learning. This is because they can use this
information to optimize the e-learning system and the way it is used to get the most out of the e-learning system.
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ABSTRACT

This study aims to examine in detail the impact of smartphone use on university students' academic processes. As
the role of technology in education continues to grow, smartphones have become an integral part of students' daily
lives. Therefore, understanding the effects of these devices on academic performance, time management, and study
habits is crucial. The study analyzes the influence of smartphone usage duration, purpose of use, and addiction
level on students' academic success, time management skills, and academic procrastination behaviors. The
research was conducted using a descriptive survey model, with a study group consisting of 637 university students
enrolled at Ankara Medipol University. Participants provided data through an online survey, and the collected data
were analyzed using SPSS 27 software. The statistical methods employed in this study include correlation analysis,
descriptive statistics, normality tests, reliability analysis (Cronbach’s Alpha), Chi-Square Tests, Mann-Whitney U
Test, and Kruskal-Wallis H Test. These methods allowed for a multidimensional examination of the relationship
between smartphone use and academic performance.

The study results indicate that as smartphone usage time increases, academic performance shows a significant
decline. Particularly, excessive use of social media and entertainment applications was found to reduce study time
and make concentration more difficult. However, students with higher academic achievement were more likely to
use their smartphones for accessing course materials, sharing notes, and conducting academic research. In contrast,
students with lower academic performance were found to spend more time on social media, online games, and
other distracting content. Additionally, students with higher levels of smartphone addiction exhibited more
academic procrastination behaviors. The study also revealed that smartphone usage habits vary based on factors
such as gender and education level. Female students were found to spend more time on social media platforms,
while male students predominantly engaged with online games and digital entertainment tools. However, the
effects on academic performance were not solely related to screen time but were directly linked to the purposes
for which students used their smartphones. This finding suggests that focusing solely on smartphone usage duration
may not be sufficient for understanding its impact on academic success. Based on the findings, the study
emphasizes the need for a more conscious approach to smartphone use in educational processes. Promoting digital
literacy training can help students integrate technology more effectively into their academic journeys.
Additionally, improving time management skills, reducing distractions during study sessions, and encouraging the
use of academic mobile applications are recommended. Using smartphones not just as entertainment devices but
as academic support tools may contribute positively to student success. Future research should explore the
connections between smartphone addiction, academic performance, and psychological factors in greater detail.
Specifically, experimental studies should be conducted to examine the long-term effects of smartphone use on
study habits and cognitive attention processes. Such studies could also contribute to the development of
educational policies and academic support programs for students.

Keywords: Smartphone use, Academic performance, Technology in education, Digital media, Media literacy.

INTRODUCTION

With the influence of the Information Age, rapid advancements in information and communication technologies
(ICTs) and economic conditions have led to extraordinary transformations and changes across numerous fields
(Y1lmaz, 2018, p. 888). The digitalization process, in particular, has been recognized for its profound impact on
societal structures, economic models, and individuals’ daily habits (Kilig, 2023). This transformation is also
reflected in the field of education and has gained importance in this context (Kuglktamer & Yardibi, 2017). One
of the most prominent examples of this transformation is the increasing role of smartphones in individuals’ lives.
Smartphones have transcended their primary function as communication devices, becoming essential tools for
accessing information, facilitating learning processes, and integrating into everyday life (Ak, 2024).
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The use of smartphones in education has transformed learning methods and introduced new opportunities for
students. From the perspective of university students, integrating smartphones into educational processes offers a
more flexible and interactive learning experience compared to traditional methods (Durukal & Armagan, 2022).
However, the academic literature also addresses the negative aspects of smartphone use, including distractions,
time management issues, and adverse effects on academic performance (Tavas, Ayyildiz, & Kuzkaya, 2022).
Research indicates that students frequently use smartphones not for educational purposes but for social media and
entertainment content, which negatively affects their study habits (Yaman, Cubukcu, Kiigiikali, & Kabake1
Yurdakul, 2020). Given this reality, examining the negative effects of excessive and unconscious smartphone use
on academic success is of critical importance.

The primary aim of this study is to provide a comprehensive analysis of the impact of smartphone use on university
students' educational processes. Specifically, it seeks to scientifically evaluate the relationship between students'
social media and internet usage and their academic performance. In this context, the study addresses both the
advantages of smartphone use in education and the potential risks of excessive usage, offering recommendations
for more effective usage strategies.

The integration of technological advancements into educational processes, particularly the efficient use of widely
adopted tools such as smartphones in learning environments, is crucial for the future of education. The existing
literature presents diverse perspectives on the role of smartphones in education. For example, some studies argue
that smartphones contribute positively to mobile learning processes (Borak & Beki, 2021), while others suggest
that excessive smartphone use negatively impacts academic performance (Gezgin, 2019). Therefore, further
scientific research is needed to understand the impact of smartphones on academic achievement and to determine
how they can be used most effectively in education.

This study is based on survey findings conducted to evaluate the impact of social media use on academic
performance among university students. The survey data were analyzed to explore the role of smartphone usage
in educational processes and its relationship with academic success. The sample of this study consists of 637
students enrolled at Ankara Medipol University, of whom 68.4% are female and 31.6% are male. Data were
collected through an online survey method, and the findings were evaluated using descriptive statistics, reliability
analyses, and hypothesis testing. The results provide a comprehensive discussion of the advantages and potential
risks of smartphone use in education.

Mass Media and Its Social Impacts

In contemporary societies, mass media plays a crucial role in shaping various aspects of individuals’ lives, ranging
from access to information to social norms and cultural interactions. The rapid advancement of technology has
facilitated the widespread use of media, leading to significant transformations in social, cultural, and political
tendencies (Y1ilmaz, 2022). Mass media is generally categorized into two main types: traditional media (television,
radio, newspapers) and digital media (the internet, social media platforms). Both types serve as key instruments in
shaping societal dynamics (Karaca, 2017).

In the process of globalization, mass media has emerged as one of the most influential factors accelerating the
transformation of social values. While communication in traditional societies was primarily conducted face-to-
face, modern societies experience rapid shifts in social norms and cultural values through media (Y1lmaz, 2022;
Kara, 2023). Media enables individuals to access information from diverse cultural backgrounds instantly, leading
to significant transformations in identity perceptions (Aktay, Hamzagebi, & Kara, 2021). Particularly, younger
generations adapt more quickly to global culture through digital media; however, this adaptation process may also
contribute to the erosion of local values over time (Kumcagiz et al., 2020).

Mass media exerts profound effects on various aspects of individual and societal life, including consumption habits
and moral values. The messages embedded in media content possess the power to shape public perceptions,
directly influencing individuals’ thought patterns and behavioral tendencies. For instance, advertisements and
television programs promote specific consumption behaviors, directing individuals' lifestyles and accelerating the
adoption of new consumption patterns (Y1lmaz, 2022). Moreover, with the proliferation of social media platforms,
social norms are evolving, traditional communication practices are being replaced by virtual interactions, and face-
to-face communication among individuals is gradually diminishing (Karaca, 2017).

One of the most significant impacts of mass media is the transformation of intergenerational communication.
Yilmaz (2022) highlights that digital media-driven changes in intergenerational communication have made it more
challenging to preserve traditional family structures and transfer societal values across generations. For example,
while younger generations predominantly access information through social media, older generations tend to prefer

Copyright © The Turkish Online Journal of Educational Technology
94



TOJET: The Turkish Online Journal of Educational Technology — April 2025, volume 24 Issue 2

traditional media. This discrepancy hinders intergenerational knowledge sharing and complicates the preservation
of shared family values (Y1lmaz, 2022).

As inherently social beings, humans have historically maintained interactions and collaborations with their
environments to sustain their existence. Over time, these social interactions have undergone a transformation due
to the integration of digital technologies into everyday life (Yilmaz & Palabiyik, 2022, p. 81). In this context,
digital media has redefined social interaction patterns among individuals. Today, rather than meeting in physical
spaces, people primarily communicate through social media and digital platforms. This shift has the potential to
weaken social bonds and diminish face-to-face communication skills (Kumcagiz et al., 2020). However, digital
media also provides individuals with a vast pool of information, thereby enhancing democratic participation and
strengthening freedom of expression (Karaca, 2017).

The societal effects of mass media extend across a wide spectrum, from lifestyle changes to social norms. With
globalization, the influence of media has increased, fostering interactions between local cultural values and global
norms. In particular, digital media has transformed communication patterns and introduced intergenerational
differences in communication styles. In this process, enhancing media literacy skills and encouraging individuals
to critically evaluate media content have become crucial components of adapting to the evolving media landscape.

The Use of Technology in Academic Achievement
The integration of technology into educational processes significantly influences students’ academic success.
Digital learning materials, online learning platforms, and smart devices enable students to access information more
quickly and make their learning processes more efficient (Karaca, 2017). Through smartphones, tablets, and
computers, students can easily access course materials, review lessons, and utilize various digital tools to enhance
their academic performance (Kumcagiz et al., 2020).

Academic achievement is a broad indicator of an individual's performance in the education process and is
influenced by various factors, including cognitive abilities, motivation, learning strategies, and environmental
factors (Aktay, Hamzacebi, & Kara, 2021). The impact of technology on academic success can be better
understood when analyzed in interaction with these factors.

Compared to traditional teaching methods, digital educational materials contribute to a more efficient learning
process. Online education platforms, e-books, and academic databases help students gain a broader perspective on
course topics and process information more quickly (Karaca, 2017). Particularly, internet-based learning resources
provide students with personalized learning experiences, allowing them to improve their academic performance
(Kumcagiz et al., 2020).

For example, a meta-analysis study conducted by Deniz (2019) examined the effects of technology-assisted
instruction on academic achievement and attitudes in mathematics and geometry courses. The results indicated
that technology-supported teaching had a moderate to high positive impact on students' success in mathematics
and geometry.

In terms of academic achievement, time management is a crucial factor that directly affects student success.
Technological tools assist students in organizing their study schedules, developing effective study habits, and
managing their academic plans more efficiently (Aktay et al., 2021). However, excessive use of technology,
particularly the overconsumption of social media platforms, negatively affects time management and leads to a
decline in academic performance (Kumcagiz et al., 2020).

International assessment programs such as PISA and TIMSS analyze students' academic success and the factors
influencing it. Turkey's performance in these assessments provides important insights into the role of technology
in education. OECD's PISA studies evaluate students' reading, mathematics, and science performance and assess
the effectiveness of educational policies. These evaluations reveal that the effective use of technology in education
positively contributes to students' academic achievement. According to TIMSS 2019 results, Turkish students in
grades 4 and 8 performed above the international average in mathematics and science.

The impact of technology on academic achievement is twofold. When used correctly, it serves as a valuable tool
that enhances learning efficiency and supports educational processes. However, excessive use or misuse of
technology can lead to distractions and a decline in academic performance (Karaca, 2017). With the widespread
adoption of smartphones, students frequently experience interruptions from notifications, which negatively impact
their focus and academic success (Kumcagiz et al., 2020).
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The 2020 Global Education Monitoring Report by UNESCO highlights that digital technologies improve teaching
and learning but also exacerbate existing social inequalities and pose privacy concerns.

A study conducted by Gezgin (2019) revealed that university students’ excessive smartphone use was associated
with a decline in academic performance. The findings emphasized that this decline was linked to attention deficits,
lack of motivation, and difficulties in focusing on coursework. Additionally, the study found that students
developed excessive dependence on social media and mobile games, which reduced their study time (Gezgin,
2019).

Similarly, Karadag and Kilig (2019) found that technology addiction directly negatively affects academic
achievement. Their research indicated that students engage in various digital habits, including social media
addiction, online gaming addiction, and instant messaging addiction, which contribute to a decline in academic
performance. The study also reported that students who frequently check their phones while studying exhibited
shorter attention spans and experienced difficulties in preparing for exams (Karadag & Kilig, 2019).

A study by Borak and Beki (2021) demonstrated that social media addiction negatively impacts high school
students' academic performance. The research revealed that many students preferred spending time on social media
rather than studying, which led to a decline in academic success. Furthermore, the findings indicated that increased
internet usage was associated with lower academic achievement (Borak & Beki, 2021).

Based on these findings, it is evident that the integration of technology into education is an inevitable reality in
modern learning environments. However, the effects of this integration on academic success must be evaluated
from both positive and negative perspectives. In particular, the excessive use of smartphones and social media
contributes to shorter attention spans, declining academic performance, and disruptions in study habits.

The Use of Smartphones in Education Within the Context of Digital Transformation

Digital transformation has led to fundamental changes in education systems, with smartphones emerging as one
of the most crucial tools in this process. As traditional teaching methods are increasingly being replaced by digital
platforms, the integration of smartphones into educational processes has introduced new learning models (Karaca,
2017). By enhancing access to information, these devices not only facilitate personalized learning experiences but
also promote equal opportunities in education.

Smartphones offer significant advantages in educational settings. Students can instantly access lecture notes, e-
books, and academic articles, while mobile learning applications provide opportunities for individualized learning
experiences. Additionally, real-time notifications and reminders assist students in developing time management
skills (Kumcagiz et al., 2020). Furthermore, interactive learning materials and augmented reality applications make
the learning process more engaging and effective.

From the perspective of educators, smartphones provide new opportunities for diversifying lesson content and
capturing students' attention. Integrated with online tests, digital classroom applications, and interactive
whiteboards, mobile devices contribute to a more interactive learning process. Educators can tailor instructional
materials to match students' individual learning paces, thereby personalizing the learning experience (Kumcagiz
etal., 2020).

However, the use of smartphones in education also brings some negative consequences. Constant online
connectivity may lead to distractions, reducing students' academic performance. Social media, mobile games, and
other digital distractions can make it difficult for students to concentrate on their coursework (Karaca, 2017).
Moreover, excessive screen time can result in eye strain and sleep disturbances. Additionally, for students from
low socioeconomic backgrounds, the intensive use of mobile devices in education may contribute to digital
inequality. When equal access to education is not ensured, some students may be unable to fully benefit from
technology-based learning processes.

The impact of smartphones in education depends on how students utilize this technology. When balanced and
mindful use is maintained, smartphones can serve as powerful tools to enhance students' academic performance.
However, unregulated and excessive use may be detrimental to academic success. Therefore, it is essential to
promote digital literacy among students and encourage productive technology usage habits.

METHOD
This study is a quantitative research designed within the framework of a relational survey model to examine the
relationship between university students' social media usage habits and their academic performance. Quantitative
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research involves a systematic data collection process based on observable and measurable data (Kazan, 2016). In
such studies, statistical methods are used to determine the relationships between variables, thereby increasing the
objectivity of the research (Dasdemir, 2016). The relational survey model is a research method used to identify
relationships between two or more variables without seeking causality; rather, it aims to present the existing
situation (Balc1, 2013). The population of the study consists of all undergraduate and associate degree students
enrolled at Ankara Medipol University. In sampling selection, the voluntary sampling technique, a non-probability
sampling method, was employed. In this method, participation in the study depends on individuals' voluntary
choice, making it a widely used technique in non-probability sampling methods (islamoglu & Almagik, 2016).
Participation in the study was entirely voluntary, and students from all faculties and class levels were included in
the research. This sampling method aimed to broaden the study's scope by incorporating students from various
academic programs and class levels. A structured questionnaire consisting of three main sections was used as the
data collection tool. Surveys are among the most commonly used data collection techniques in quantitative
research, as they aim to systematically measure participants' opinions on specific topics (Aziz, 2013). The first
section of the questionnaire included dichotomous (yes/no) questions measuring smartphone usage and online
gaming habits. The second section comprised 5-point Likert scale questions assessing the impact of internet and
social media usage habits on academic performance. Likert scales are valid and reliable measurement tools widely
used to assess individuals' attitudes (Kozak, 2018). The third section contained 5-point Likert scale questions
evaluating academic procrastination and time management behaviors. Additionally, the questionnaire included
demographic questions to determine participants' personal information and family educational background. The
collected data were analyzed using SPSS Statistics Software, version 27.

FINDINGS

The research findings indicate that internet usage duration does not have a direct effect on Grade Point Average
(GPA). Similarly, the purposes of internet usage, such as completing assignments, reading news, listening to
music, playing games, or general browsing, do not have a statistically significant impact on academic performance.
Likewise, social media usage and the preferred type of social media platform were not found to have a significant
relationship with GPA. These findings suggest that internet usage alone is not a determining factor in academic
performance.

Table 1: Age Distribution of Participants
Age Range n %

17-22 551 86.50

23-28 77 12.10

29-34 8 1.30

35and above 1 0.20

Total 637 100.00
Not. N = 637.

Upon examining Table 2, which presents the age distribution of participants, it is observed that the majority of
the sample, consisting of 637 individuals, falls within the young age group. The highest participation rate is in
the 17-22 age range, with 551 participants (86.50%). The second-largest age group is 23-28 years old,
comprising 77 participants (12.10%). In the 29-34 age range, there are 8 participants (1.30%o), while only 1
participant (0.20%o) falls into the 35 and older category. The demographic structure of the sample indicates
that the majority of participants are young adults, particularly university-aged individuals, who are highly
represented in the study.

Table 2: Internet Usage Habits
Daily Usage (Hours) n %

0-2 52 8.20

3-5 292 45.80

6-8 197 30.90

8-10 71 11.10

12 and above 25 3.90

Total 637 100.00
Not. N = 637.

Table 4 provides a detailed overview of participants' daily internet usage habits. The sample consists of 637
individuals, and internet usage duration has been categorized into five different groups. One of the most notable
findings of the study is that the majority of participants use the internet for 3-5 hours per day. This group
comprises 292 individuals, representing 45.80% of the sample. The second most common usage range is 6-8
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hours per day, with 197 participants (30.90%0). Those who use the internet for 0-2 hours daily constitute 8.20%
(52 participants), while 11.10% (71 participants) use the internet for 8-10 hours per day. The smallest group
consists of individuals who use the internet for 12 hours or more per day, comprising only 25 participants
(3.90%0). The data clearly indicate that the vast majority of participants (76.70%) use the internet between 3
to 8 hours per day.

Table 3: Primary Purpose of Internet Usage

Purpose n %
News-Newspaper 18 2.80
Internet Browsing 70 11.00
Music-Games 45 710
Assignments-Research 103 16.20
Social Media 401 63.00
Total 637 100.00
Not. N = 637.

Table 5 presents a detailed overview of the primary purposes of internet usage among participants. Within
the sample of 637 individuals, social media emerges as the most prevalent reason for internet use by a significant
margin. 63.00% (n = 401) of participants identified social media as their primary purpose for using the
internet. The second most common purpose is homework and research, with 16.20% (n = 103) of participants
selecting this option. General browsing ranks third, accounting for 11.00% (n = 70) of responses, while music
and gaming-related usage follows at 7.10% (n = 45). The least common purpose for internet usage is following
news and newspapers, chosen by only 2.80% (n = 18) of participants. The findings clearly indicate that social
media plays a dominant role in internet usage among young participants.

Table 4: Academic Performance Distribution

GNO n %
0.50-0.99 8 1.30
1.00-149 7 1.10
1.50-199 11 1.70
2.00-2.49 57 8.90
2.50-2.99 157 24.60
3.00-3.49 257 40.30
3.50-4.00 140 22.00
Toplam 637 100.00

Not. N = 637. GNO = Grade Point Average (GPA).

Table 7 presents a detailed distribution of participants' Grade Point Average (GPA). Within the sample of
637 individuals, the largest group in terms of academic performance consists of students with a GPA range of
3.00-3.49, comprising 257 participants (40.30%). The second-largest group includes students with a GPA
range of 2.50-2.99, representing 24.60% (n = 157) of the sample. The high academic performance category
(GPA 3.50-4.00) consists of 140 participants (22.00%0). In the moderate performance category (GPA 2.00-
2.49), 57 participants (8.90%) were identified. In the low academic performance categories (GPA 0.50-1.99),
a total of 26 students (4.10%) were recorded. The findings clearly indicate that the vast majority of participants
(86.30%) have a GPA of 2.50 or higher, demonstrating moderate to high academic performance.

Table 5: Device Usage for Internet Access

Device Type n %

Smartphone 564 88.50

Laptop 21  3.30

Desktop Computer 16  2.50

Tablet 36 5.70

Total 637 100.00
Not. N = 637.

Table 8 provides a detailed overview of the types of devices participants use to access the internet. Within
the sample of 637 individuals, smartphones stand out as the most widely used internet access device by a
significant margin. 88.50% (n = 564) of participants reported using a smartphone for internet access. The
second most preferred device is the tablet, used by 5.70% (n = 36) of participants. Laptops account for 3.30%
(n = 21), while desktop computers are the least commonly used device, with 2.50% (n = 16) of participants
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selecting this option. The findings clearly indicate that mobile devices, particularly smartphones, have become
the dominant means of internet access among young participants.

Table 6: Daily Smartphone Usage Duration

Usage Duration N %

3-5 hours 290 45.50
6-8 hours 192 30.10
0-2 hours 72 11.30
8-10 hours 65 10.20

12 hours and above 18  2.80

As part of the study, participants’ daily smartphone usage duration was examined. The findings indicate that the
majority of participants (45.50%, n = 290) use their smartphones for 3-5 hours per day. This is followed by
30.10% (n = 192) of participants who use their smartphones for 6-8 hours daily. Additionally, 11.30% (n =
72) of participants reported using their smartphones for 0-2 hours per day, while 10.20% (n = 65) use them
for 8-10 hours daily. The lowest proportion consists of participants who use their smartphones for 12 hours or
more per day (2.80%, n = 18). These findings clearly indicate that the majority of participants (75.60%0) use
their smartphones for 3-8 hours per day.

Table 7: Kolmogorov-Smirnov Normality Test Results for Survey Items
Items Istatistik df p
When my phone does not have signal or I cannot access a wireless Internet  0.442 637 <.001
connection, | constantly check whether there is a signal or if I can find a
wireless connection.

If I have not looked at my smartphone for a while, | feel a strong urge to 0.355 637 <.001
check it.

When my smartphone is not with me, | feel discomfort due to not being 0.440 637 <.001
able to stay updated on social media and other online networks.

| believe that students should be allowed to use smartphones during class. 0.378 637 <.001
There have been times when | missed classes because | stayed up late 0.537 637 <.001
playing online games.

My sleep schedule has been disrupted due to playing online games. 0.503 637 <.001
I have postponed my tasks in order to achieve my goals in online games. 0.481 637 <.001
Online gaming is a source of income for me. 0.540 637 <.001
| feel that the time | spend on the Internet is not sufficient for me. 0.318 637 <.001
In my free time, | check whether my friends have updated their profile 0.337 637 <.001
pictures.

I cannot stop myself from thinking about what kind of posts | should share ~ 0.446 637 <.001
online to attract attention.

The time | allocate for chatting with my friends on social networks is 0.325 637 <.001
insufficient.

I cannot keep a social media account deactivated for more than 24 hours, 0.325 637 <.001
even if | want to stop using it.

| fail in my attempts to reduce my Internet usage. 0.225 637 <.001
I cannot refrain from accessing the Internet during class breaks. 0.192 637 <.001
When my Internet connection is lost, | feel incomplete. 0.200 637 <.001
Interneti uzun zaman kullanmadigim durumlarda kendimi daha sinirli 0.315 637 <.001
hissederim.

If 1 do not use the Internet for a long time, | become more irritable. 0.228 637 <.001
I use the Internet beyond the daily time limit I have planned. 0.212 637 <.001
After completing my necessary online tasks, | cannot stop my desire to 0.221 637 <.001
continue using the Internet.

I avoid making a plan regarding my Internet usage duration. 0.381 637 <.001
If I do not receive any notifications from the Internet, | check whether my 0.191 637 <.001
friends are online.

| feel the urge to use social media during class. 0.178 637 <.001
I believe that in order to achieve greater academic success, | should use 0.166 637 <.001
social media less.

I have used social media as a way to escape from negative emotions related  0.262 637 <.001

to my courses.
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Items Istatistik df p

| am not interested in what is taught at school; what | learn from social 0.222 637 <.001
media is more instructive.

Even when | need time to study, | spend time on social media and do not 0.208 637 <.001
realize how hours pass.

When | have assignments to complete, I first try to seek support from social  0.208 637 <.001
media.

Social media increases my motivation for courses. 0.253 637 <.001
Social media enhances the retention of course content. 0.199 637 <.001
| postpone studying for exams or completing my assignments until the last ~ 0.222 637 <.001
minute.

Even though | am aware that | need to study for exams or complete my 0.240 637 <.001
assignments, | do not do so.

When | am given a task related to my coursework, | usually put it aside and  0.202 637 <.001
almost forget about it until the deadline approaches.

| frequently realize that | procrastinate on completing important tasks. 0.208 637 <.001
While studying for an exam or working on my assignments, | get distracted  0.160 637 <.001
by entertaining content on the Internet.

| believe that reducing the time | spend on social media will enhance my 0.164 637 <.001
academic performance.

When | aim to manage my time more effectively, my social media 0.207 637 <.001
addiction prevents me from doing so.

If I do not use the Internet for a long time, | feel empty and struggle to 0.227 637 <.001
concentrate on my coursework.

When | make a plan to manage my time, I have difficulty adhering to it due  0.243 637 <.001

to my interest in social media.
Note. N = 637. All tests were found to be significant at the p < .001 level, indicating hon-normal distributions.
The Lilliefors significance correction was applied.

In order to test whether the survey items used in the study met the assumption of normal distribution, the
Kolmogorov-Smirnov test was conducted. The test results indicated that all items (N = 637) yielded statistically
significant results (p < .001). The highest test statistic value was observed for the item "Online gaming is a
source of income for me™ (Statistic = 0.540), while the lowest test statistic value was found for the item "While
studying for my exam or working on my assignments, entertaining content on the Internet distracts me" (Statistic
= 0.160). According to the test results, which were adjusted using the Lilliefors significance correction, none of
the items exhibited a normal distribution. These findings suggest that non-parametric statistical methods should
be employed in the study. The non-normal distribution of the data indicates that participants' responses regarding
their Internet and social media usage habits are concentrated in specific directions.

Table 8: Scale Reliability Statistics (AT).
Reliability Criterion Deger N
Cronbach’s o .634 8
Cronbach’s o (Standardized) .654 8

The reliability analysis results of the scale measuring smartphone usage indicate that the Cronbach's alpha
coefficient for the 8-item scale is .634. The standardized Cronbach's alpha value was calculated as .654. These
values suggest that the scale has an acceptable level of internal consistency reliability. The small difference
between the standard and standardized alpha values (.02) indicates that there are no substantial variations in the
variances of the scale items.

Table 9: Item-Level Descriptive Statistics (AT).
Item M SD N
When my phone does not have a signal or | cannot access a wireless Internet 0.70  0.46 637
connection, | constantly check whether there is a signal or if | can find a wireless
connection.

If I have not looked at my smartphone for a while, | feel a strong urge to check it. 0.47 0.50 637
When my smartphone is not with me, | feel uncomfortable because | cannot stay 0.31 0.46 637
updated on social media and other online networks.

I believe that students should be allowed to use smartphones during class. 0.57 0.50 637
I have missed classes because | stayed up late playing online games. 0.07 0.26 637
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Item M SD N
My sleep schedule has been disrupted due to playing online games. 0.17 0.38 637
I have postponed my tasks to achieve my goals in online games (such as levelingup 0.22  0.42 637
or earning points).

Online gaming is a source of income for me. 0.06 0.23 637

The descriptive statistics of the items related to smartphone usage (N = 637) indicate that the item "When my phone
does not have signal or | cannot access a wireless Internet connection, | constantly check whether there is a signal
or if I can find a wireless connection” has the highest mean score (M = 0.70, SD = 0.46). This is followed by the
items "I believe that students should be allowed to use smartphones during class” (M = 0.57, SD = 0.50) and "If |
have not looked at my smartphone for a while, | feel a strong urge to check it" (M = 0.47, SD = 0.50). The items
with the lowest mean scores are "Online gaming is a source of income for me" (M = 0.06, SD = 0.23) and "There
have been times when | missed classes because | stayed up late playing online games™ (M = 0.07, SD = 0.26).
These findings suggest that students exhibit a high tendency to check their Internet connection and feel a strong
urge to use their smartphones, whereas the negative impact of online gaming on their academic life appears to be
relatively low.

Table 10: Summary Statistics for Scale Items (AT).

[statistik M Min Max  Range Max/Min Variance N Items
Item Means 032 0.06 070 0.64 12.33 0.06 8

Item Variances 0.17 0.05 025 0.20 4.68 0.01 8
Inter-Item 003 000 011 o011 -32.76 0.00 8
Covariances

Inter-Item 019 -0.03 058 0.62 -18.85 0.02 8

Correlations
Note. N = 637. M = Mean, SD = Standard Deviation, Min = Minimum, Max = Maximum.

The summary statistics for the scale items measuring smartphone usage (N = 637) indicate that item means range
from 0.06 to 0.70, with an overall mean of 0.32. Item variances range from 0.05 to 0.25, with an average variance
of 0.17. Inter-item covariance values vary between 0.00 and 0.11, with a mean covariance of 0.03. Inter-item
correlations range from -0.03 to 0.58, with an average correlation of 0.19. The maximum/minimum ratios were
calculated as 12.33 for item means and 4.68 for item variances. For inter-item covariance and correlations, these
ratios yielded negative values (-32.76 and -18.85, respectively). These findings suggest that the scale items exhibit
a moderate level of association with each other and that the internal consistency of the scale is at an acceptable
level.

Table 11: Scale Reliability Statistics (KA).
Reliability Measure Value N of Items
Cronbach’s o 904 21
Cronbach’s a (Standardized) .903 21

The reliability analysis results for the scale measuring avoidance habits indicate that the Cronbach’s alpha
coefficient for the 21-item scale is .904. The standardized Cronbach’s alpha value was calculated as .903. These
values suggest that the scale has a high level of internal consistency reliability. The minimal difference between
the standard and standardized alpha values (.001) indicates that there are no significant variations in the
variances of the scale items.

Table 12: Scale Reliability Statistics (ZY).
Reliability Measure Value N of Items
Cronbach’s o 922 10
Cronbach’s a (Standardized) .924 10

Scale Reliability Analysis Results and Academic Performance Findings

The reliability analysis results indicate that the Cronbach’s alpha coefficient for the 10-item scale is .922, while
the standardized Cronbach’s alpha coefficient is calculated as .924. These values suggest that the scale has a high
level of internal consistency. Given that these reliability coefficients are well above the generally accepted cutoff
point of .70, the scale provides consistent and reliable measurements.

From a demographic perspective, Grade Point Average (GPA) was found to differ based on gender, nationality,

academic department, and year of study. Specifically, a significant relationship was observed between smartphone
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usage duration and GPA among female students, whereas no such relationship was found among male students.
Among Turkish citizens, a significant relationship was identified between smartphone usage duration and GPA,
while for international students, a significant relationship was found between the type of social media used and
GPA.

One of the most critical findings of the study is the negative impact of smartphone and online gaming addiction
on academic performance. As addiction levels increased, GPA decreased, while internet and smartphone usage
duration increased. This effect was particularly pronounced among students aged 17-22, international students,
and first-year undergraduate students. Similarly, an increase in social media addiction was associated with a
decrease in GPA and an increase in internet and smartphone usage duration.

Regarding time management skills and academic procrastination behavior, a decline in time management skills
and an increase in procrastination behavior were found to be associated with lower GPA and increased internet
and smartphone usage. This effect was particularly evident among undergraduate students, Turkish citizens, and
individuals aged 17-22. However, among graduate students, these effects were found to be less pronounced or
statistically insignificant.

From a socioeconomic perspective, the family’s monthly income level was found to have a significant impact on
internet usage, smartphone usage, and social media consumption. Additionally, significant differences were
observed between the geographical region in which the family resides and both GPA and social media usage.
While parental education levels influenced GPA, the mother’s education level was also found to impact the purpose
of internet usage.

Although addiction levels did not show significant differences based on gender or age groups, partial differences
were found among different academic programs. While no significant difference was observed in the mean scores
of smartphone and online gaming addiction across educational programs, significant differences were found in
social media addiction, time management, and procrastination habits.

This study demonstrates that the impact of technology usage on academic success is not direct but rather mediated
by addiction levels and usage purposes. Specifically, smartphone, online gaming, and social media addiction
negatively affect time management skills, thereby reducing academic performance. In light of these findings, it is
essential to regulate university students’ technology usage habits, enhance time management skills, and promote
conscious and responsible use of the internet and smartphones.

Smartphone Usage and Academic Achievement

The study examined the relationship between students' Grade Point Average (GPA) and smartphone usage
duration. The findings indicate a negative correlation between increased smartphone usage time and academic
achievement. Specifically, students who used their smartphones for eight or more hours per day exhibited
significantly lower GPA scores.

Additionally, the relationship between the purpose of smartphone usage and academic achievement was analyzed.
Students who used their smartphones for studying and academic research had higher GPA scores, whereas those
with higher rates of social media and entertainment-related smartphone usage demonstrated lower academic
performance.

Smartphone Usage and Academic Procrastination

A significant relationship was found between smartphone usage duration and academic procrastination tendency.
Specifically, students who used their smartphones for six or more hours per day were more likely to postpone their
assignments and exam preparations. Additionally, participants with higher levels of smartphone addiction
experienced greater difficulties in time management. This finding highlights the negative impact of smartphone
usage on academic processes. The analyses revealed that as smartphone addiction increased, students' academic
procrastination behaviors also increased. Furthermore, students who exhibited academic procrastination
tendencies allocated more time to entertainment-oriented smartphone activities, such as social media and gaming.

Gender and Smartphone Usage

The study also examined the relationship between gender, smartphone usage duration, and academic achievement,
yielding the following results. Female students generally spent more time using smartphones and had higher social
media usage rates. In contrast, male students engaged more frequently in gaming and other online activities.
Overall, female students exhibited lower academic procrastination tendencies compared to male students. These
findings suggest that gender may be a determining factor in smartphone usage habits.
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The results of the study indicate that the impact of smartphone usage on the educational process varies depending
on the purpose and duration of use. Students who used their smartphones for studying, academic research, and
completing assignments demonstrated higher academic achievement, whereas social media and gaming-oriented
smartphone use negatively affected academic performance. Additionally, academic procrastination and time
management difficulties became more pronounced as smartphone usage time increased. These findings emphasize
the importance of students regulating their smartphone usage habits and managing their academic processes more
efficiently.

Conclusion and Recommendations

This study was conducted to examine the impact of smartphone usage on university students’ educational
processes. The findings indicate that the duration and purpose of smartphone usage significantly affect students'
academic achievement, time management skills, and academic procrastination behaviors.

The results suggest that an increase in smartphone usage duration may lead to a decline in academic performance.
In particular, the widespread use of smartphones for social media and entertainment purposes negatively influences
academic processes. Key factors determining academic success include students' study duration, academic
motivation, and time management skills. However, excessive smartphone use directly affects these factors, leading
to adverse outcomes for academic achievement.

Another critical finding of this study is the significant relationship between smartphone addiction and academic
procrastination. A considerable proportion of students acknowledge that prolonged smartphone use negatively
impacts their academic processes. Specifically, students who use their smartphones for six or more hours per day
exhibit a higher tendency toward academic procrastination. Delayed initiation of studying, missed assignment
deadlines, and last-minute exam preparations directly influence students' academic performance.

Furthermore, smartphone usage habits vary based on gender and purpose of use. Female students are more likely
to engage in social media, while male students spend more time on online gaming and entertainment-related
activities. However, excessive smartphone use negatively affects academic performance for both groups.
The study’s findings highlight multiple ways in which excessive smartphone use adversely affects academic
processes:
e Using smartphones during class disrupts students' attention and concentration, hindering the learning
process.
e Students often underestimate their actual screen time, spending more time on their smartphones than they
initially planned.
e The tendency to procrastinate academic tasks increases as smartphone usage duration rises.
e Late-night smartphone use reduces sleep duration, negatively affecting academic performance.
e  Excessive smartphone use fosters addiction-like tendencies, reducing students’ motivation for academic
engagement.

Given these adverse effects, raising awareness about smartphone usage and improving time management skills are
of significant importance.

Recommendations
Based on the study's findings, the following recommendations are proposed to help students use smartphones more
effectively and manage their academic processes more efficiently:

e Universities should organize seminars and training programs to raise awareness about the impact of
excessive smartphone use on academic achievement. Students should be encouraged to use their
smartphones not only for entertainment and social media but also for academic purposes. Mobile learning
applications, digital libraries, and academic podcasts could serve as valuable tools in this regard.

e Developing students’ digital literacy skills should be a priority. Universities may offer digital media
literacy courses and introduce students to concepts such as digital minimalism.

e Students should be encouraged to use digital time management tools such as the Pomodoro technique,
digital calendars, and to-do list applications to organize their academic schedules more effectively.
Additionally, reminders, note-taking apps, and audio lecture recordings could enhance students’
productivity.

e Periodic social media and smartphone detox programs could be implemented at universities to support
students’ academic success. Universities could also offer training on digital awareness and minimalism,
encouraging students to set usage limits, disable notifications, and monitor screen time.
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e Instructors should implement strategies to limit smartphone use during class and integrate course
materials into digital platforms. Tools such as QR codes, digital assessments, and interactive learning
materials could promote the use of smartphones as an educational resource.

e  Universities should provide digital opportunity equity programs, including free internet access, digital
library resources, and device support programs for students from low socioeconomic backgrounds.
Additionally, academic materials should be available not only online but also in printed or offline-
accessible formats.

e Al-assisted personalized learning tools could be introduced to adapt to individual students’ learning paces
and improve academic performance.

e Workshops and counseling services should be offered to teach students effective time management
strategies.

e Game-based learning methods could be incorporated into educational programs to enhance student
motivation.

Future Research Directions

This study highlights the significant effects of smartphone use on university students' academic processes. The
findings suggest that academic success can be improved by consciously regulating smartphone usage habits.
Raising awareness about the adverse effects of excessive smartphone use, implementing time management
strategies, and utilizing technology effectively for educational purposes are crucial steps in mitigating its negative
impacts.

Future research should further investigate the relationship between smartphone addiction and academic
performance by considering additional variables such as social media addiction, attention deficit, and anxiety.
Understanding these relationships in greater depth could contribute to the development of targeted intervention
programs. Additionally, examining the association between smartphone addiction and academic achievement in
different contexts may provide insights into how students can integrate technology into their academic lives more
consciously and effectively.
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ABSTRACT

With the advancements in communication technologies, the widespread use of the internet has introduced new
platforms, methods, and opportunities for businesses to reach their customers. In this context, marketing strategies
in the real estate sector have undergone a significant transformation with digitalization and the rise of social media.
Social media platforms play a crucial role in reaching potential buyers and tenants, enhancing brand awareness,
and strengthening customer trust. Professional visuals, virtual tours, content marketing, and targeted advertising
strategies improve customer experience in the real estate sector while making marketing processes more effective
and measurable. The increasing dominance of social media-driven marketing strategies over traditional methods
has become an inevitable necessity for firms seeking a competitive advantage. This study adopts a quantitative
and descriptive research model to analyze the attitudes, perceptions, and decision-making processes of consumers
engaged in real estate marketing through social media. The findings indicate that variables such as gender, marital
status, income level, and occupational group significantly influence perceptions of social media marketing. It was
found that female participants are more sensitive to social media marketing compared to males, married individuals
show greater interest in fashion-related content, and private sector employees react more strongly to entertainment
and fashion content on social media than public sector employees. While educational level does not appear to be
a decisive factor in the perception of social media marketing, an individual's occupational group significantly
affects their social media consumption habits. As consumers' perceptions of social media marketing increase, their
purchase intentions also rise. Particularly, entertainment and fashion-oriented content strongly influences
consumer purchasing decisions. Consistent with previous studies, social media advertisements are found to guide
consumer behavior, facilitate the formation of an emotional connection with brands, and encourage impulse
purchasing decisions.

Keywords: Social Media Marketing, Information and Communication Technologies, Consumer Behavior, Real
Estate Marketing, Consumer Education.

INTRODUCTION

As an indispensable element of our era, digitalization has become a regulatory force and key actor in everyday
life, social interactions, consumer behaviors and habits, and businesses' marketing tools. Parallel to advancements
in communication technologies, a new social structure and consumer awareness have emerged, driven by cultural
industries, shaped through advertisements, and prioritizing commercial characteristics (Yilmaz, 2022, p. 149). In
this context, digital marketing offers more advantages and conveniences compared to traditional marketing
practices and methods. Traditional marketing communication methods are often insufficient in reaching buyers in
the real estate sector. Consequently, businesses have been compelled to conduct marketing activities in virtual
environments known as social media. In this regard, social media marketing practices have gained significant
importance in the real estate industry, as companies operating in the sector use social networks to promote their
listings.

In recent years, in addition to traditional marketing methods, the necessity for companies to establish a presence
on social networks has become essential in terms of cost efficiency, consumer accessibility, and brand prestige.
For this reason, appropriate marketing strategies must be identified to enhance sales through consumer/buyer-
oriented marketing techniques in the real estate sector.

Social media marketing in the real estate industry plays a crucial role in shaping consumers' purchasing decisions,
increasing brand awareness, and enhancing customer engagement. Additionally, the informative content provided

Copyright © The Turkish Online Journal of Educational Technology
106


mailto:mukerremyilmaz@gau.edu.tr

TOJET: The Turkish Online Journal of Educational Technology — April 2025, volume 24 Issue 2

through social media platforms contributes to consumers making more informed and educated decisions regarding
real estate investments and property acquisition.

The Impact of Social Media on Consumer Behavior in Purchasing and Decision-Making Processes

The influence of social media on consumer behavior has become a significant topic in the field of marketing in
recent years. As the use of social media continues to increase, its impact on consumers' purchasing and decision-
making processes has become more pronounced. Understanding how social media affects consumer purchasing
behavior plays a crucial role in helping businesses determine their marketing strategies and effectively reach their
target audiences (Thompson & Martinez, 2020, p. 85).

The impact of social media on consumer behavior manifests in several ways. First, social media platforms provide
consumers with access to information about products and services, enable the sharing of product reviews, and
facilitate access to user comments (Ozdemir & Yilmaz, 2021, pp. 60-73). Consumers tend to observe the
experiences of other users with products on social media and make purchasing decisions based on these
experiences. Consequently, social media has become a critical factor influencing consumers' purchasing decisions
(Williams, 2020, pp. 55-68).

The Contribution of Social Media to Consumer Education

Social media significantly contributes to consumer education in the real estate sector by helping buyers and
investors make informed decisions. The informational content provided on various platforms guides consumers
on topics such as the home-buying process, investment strategies, mortgage and financing options. Video content,
blog posts, interactive live broadcasts, and expert opinions enable consumers to stay updated on industry
developments and make well-informed decisions. Additionally, the interactive communication environment
facilitated by social media allows consumers to ask questions, share experiences, and receive direct information
from experts. As a result, social media functions not only as a marketing tool but also as an effective educational
resource that informs and guides consumers (Jones & Davis, 2014;Kara, 2022).

The Role of Social Media in Real Estate Marketing

Real estate marketing facilitates the swift and effective sale or rental of properties. A well-planned marketing
strategy attracts potential buyers and tenants while helping property owners maximize the value of their assets.
Real estate marketing ensures that properties reach the right target audience. Targeted marketing campaigns
capture the interest of buyers and tenants, encouraging them to engage with the property (Tuncer, 2016, pp. 45—
56).

Effective marketing can enhance the appeal of a property and make potential buyers more willing to pay higher
prices. Real estate marketing can be leveraged to gain a competitive advantage. A well-executed marketing strategy
allows firms to stand out among competitors and attract the attention of potential buyers and tenants. Additionally,
marketing helps track industry trends and understand customer needs. Successful marketing techniques in the real
estate sector are employed to attract potential buyers and tenants, increase sales, and enhance brand awareness
(YYavuz, 2017, p. 300). The most effective real estate marketing techniques include the following:

Virtual Tours and 3D Modeling: Virtual tours and interactive 3D modeling provide potential clients with the
opportunity to explore properties remotely. These technologies are particularly useful for attracting buyers and
tenants from a distance and allow for a more detailed examination of properties. Virtual reality (VR) enables
potential buyers and tenants to experience properties in real-time. Through VR technology, users can virtually tour
properties, inspect rooms, and closely observe details. VR tours, brochures, videos, and other promotional
materials help potential buyers and tenants explore and envision properties more comprehensively. Real estate
developers can also utilize augmented reality (AR) and virtual reality (VR) technologies to create project
showcases and promotional stands. These tools allow potential buyers and investors to examine projects more
closely and experience their completed form virtually (Dogan, 2020, pp. 85-96).

Online Marketing and Digital Platforms: The internet plays a crucial role in real estate marketing. Real estate
companies can showcase their property portfolios through websites and social media platforms, reaching potential
clients and increasing brand awareness.

Targeted Advertising and Marketing Strategies: By identifying the target audience, marketing campaigns can be
tailored to their preferences and needs. For example, marketing strategies targeting young families looking to buy
a home would differ from those aimed at investors.

Real Estate Listings and Platforms: Real estate companies list properties on real estate listing websites and
advertise on various platforms to capture the attention of potential buyers and tenants. These listings and platforms
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serve as an effective means of promoting properties to a wide audience. Since these platforms are accessible online,
potential buyers and tenants can easily browse properties, thereby expanding the reach of marketing efforts (Aydin,
2018, p. 66). Real estate professionals can create premium property listings, run advertisements, or publish
sponsored content. This variety enhances marketing flexibility and enables companies to reach diverse target
audiences (Demir, 2017, pp. 71-88).

Content Marketing: Content marketing in the real estate sector is used to educate and inform potential buyers
through blog posts, e-books, video guides, and infographics. This approach can enhance customer loyalty and
build trust (Erdogan, 2019, pp. 105-116).

METHOD

In this study, a quantitative and descriptive research model was adopted to analyze the attitudes, opinions, and
decision-making processes of consumers engaged in real estate marketing through social media. The judgmental
sampling method was used to collect data from foreign consumers, who were consciously selected. The data were
obtained through a survey method and analyzed using SPSS software, ensuring participant anonymity and
encouraging objective responses. The findings highlight the key determinants of consumer perception regarding
social media marketing, providing valuable insights into digital marketing strategies in the real estate sector.
Since there are studies in the literature supporting the use of parametric methods for Likert-type scales, these
methods were applied in the comparison of scale scores (Norman, 2010). Accordingly, independent samples t-
tests were used for comparisons between two independent groups, while one-way analysis of variance (ANOVA)
was conducted to test hypotheses involving more than two group means. For values found to be statistically
significant in groups with more than two categories, Tukey's post hoc test results were evaluated.

Descriptive statistics for continuous variables were expressed as mean (M), standard deviation (SD), minimum
(Min.), and maximum (Max.) values, while frequency (n) and percentage (%) were used for categorical variables.
The reliability of the scale was assessed using Cronbach’s Alpha coefficient. Data analysis was conducted using
IBM SPSS 22, and the statistical significance level was set at 0.05.

RESULTS

The study examines participants' demographic characteristics, social media usage habits, and attitudes toward
real estate listings. According to the findings, a significant portion of participants (47.5%) reported using social
media for 0-2 hours daily, while 78.4% stated that they had received real estate listings through social media.
When evaluating the impact of listings on purchasing decisions, 39.5% found them to be influential, and 17.0%
considered them highly influential.

Among the most inspirational social media channels, Instagram (32.3%o), Facebook (22.3%), and YouTube
(14.8%) were the most prominent. The most critical factors in real estate listings were identified as location and
surrounding area information (25.9%), interior photos (18.4%), and price/payment conditions (17.7%b).
Participants also indicated that furnished rooms and detailed descriptions made listings more attractive.

The analyses revealed that perceptions of social media marketing were significantly associated with gender,
income level, occupational group, and social media usage duration. Specifically, women, high-income
groups, and private sector employees exhibited a higher perception of social media marketing. Furthermore, a
strong correlation was identified between the type of social media content and purchase intention.

Table 1: Distribution of Participants' Social Media Usage Habits and Interest in Real Estate

n %

0-2 209 475

Approximately how much time do you 3-5 187 42,5
spend on social media channels per day? 6-8 38 8,6
More than 8 hours. 6 1,4

Have you ever received a real estate Yes 345 78,4
listing through any social media No 59 13,4
channel? | do not recall 36 8,2
No influence 15 3,4

How influential do you think social Slight influence. 49 111
media posts about real estate properties Moderate influence. 127 28,9
are on your purchasing decision?? Influential. 174 39,5
Highly influential. 75 17,0

Facebook 98 22,3

Instagram 142 32,3
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Twitter 28 6,4
Pinterest 12 2,7
Snapchat 1 0,2

Which social media channel do you find

the most inspiring for real estate TikTok 58 13,2

roperties? Twitter 3 0,7
Properties: XING 3 0,7
YouTube 65 14,8
Other 30 6,8

Table 1 presents data on participants' social media usage habits and their perceptions of the real estate
sector. Approximately 47.5% of participants spend 0-2 hours per day on social media channels, 42.5% spend 3—
5 hours, 8.6% spend 6-8 hours, and only 1.4% report spending more than 8 hours daily. Additionally, 78.4%
of participants stated that they had received a real estate listing through a social media channel, while 13.4%
reported having no such experience, and 8.2% indicated that they did not recall.

Regarding the perceived influence of social media posts on real estate purchasing decisions, 39.5% of
participants considered them influential, 17.0% found them highly influential, 28.9% reported a moderate
influence, 11.1% indicated a slight influence, and 3.4% stated that they had no influence on their decision-
making.

When asked about the most inspiring social media channel for real estate properties, participants most
frequently selected Instagram (32.3%), followed by Facebook (22.3%), YouTube (14.8%), and TikTok
(13.2%). Meanwhile, LinkedIn, Pinterest, Snapchat, Twitter, XING, and other platforms were reported at
lower rates.

Table 2: Frequency Distribution of Consumer Attitudes Toward Real Estate Listings

n %
Strongly Disagree 68 15,5
I am more interested in listings that Disagree 128 29,1
show only the exterior (facade) of the Neutral 100 22,7
property. Agree 110 25,0
Strongly Agree 34 7,7
Strongly Disagree 61 13,9
I am more interested in listings that Disagree 110 25,0
show only the interior (rooms) of the Neutral 112 25,5
property. Agree 111 25,2
Strongly Agree 46 10,5
Strongly Disagree 65 14,8
I am more interested in listings that Bésuat?;fe igg ggg
display empty rooms. Agree 77 17’5
Strongly Agree 26 5,9
Strongly Disagree 34 7,7
I am more interested in listings that B;Sui?;?e 1(2); ;é’;
display furnished rooms. Agree 106 24’1
Strongly Agree 71 16,1
Strongly Disagree 33 7,5
Listings in which the location of the ﬁ'esuat?;?e 33 178’70
property is clearly visible. Agree 145 33‘0
Strongly Agree 149 33,9
Strongly Disagree 29 6,6
Listings in which the sale or rental price B;suatgr;:e é; 162’10
of the property is clearly stated. Agree 157 357
Strongly Agree 174 39,5
I would like to see the floor plan of the St_rongly Disagree 32 7.3
o L Disagree 43 9,8
property within the listing. Neutral 79 18.0
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Agree 167 38,0
Strongly Agree 119 27,0

Strongly Disagree 37 8,4
The more written information about the Blesuat?;‘lee gg 282’23
property, the better. Agree 136 30‘9
Strongly Agree 133 30,2

Strongly Disagree 36 8,2
The more images of the property, the B:esuatgr;?e gé 29630
better. Agree 120 27.3
Strongly Agree 155 35,2
Strongly Disagree 57 13,0
. Disagree 80 18,2

Al-supported  listings attract my ’
attention. Neutral 126 28,6
Agree 104 23,6
Strongly Agree 73 16,6

Table 2 presents detailed insights into how different presentation elements in real estate listings influence
participants’ interest. When only the exterior (facade) of the property was displayed in listings, 44.6% of
participants (15.5% "'strongly disagree' and 29.1% "'disagree') expressed a negative attitude, while 32.7%
(25.0% ""agree™ and 7.7% *'strongly agree') responded positively; the remaining 22.7% remained neutral.
Similarly, when only interior (rooms) images were included in listings, 38.9% (13.9% + 25.0%) reacted
negatively, 35.7% (25.2% + 10.5%0) responded positively, and 25.5% were neutral.

For listings showcasing empty rooms, approximately 47.3% (14.8% + 32.5%) of participants showed
disinterest, while only 23.4% (17.5% + 5.9%0) reacted positively. Conversely, listings featuring furnished
rooms were viewed more favorably, with 24.1% "agree™ and 16.1% '‘strongly agree™, whereas negative
responses (7.7% + 24.3%) remained lower.

In listings where the property's location was clearly presented, 67.0% of participants (33.0% + 33.9%) found
this feature useful, while only 15.2% (7.5% + 7.7%) rejected it. Similarly, when sales or rental prices were
explicitly stated, positive responses reached 75.2% (35.7% + 39.5%), while negative reactions remained
limited to 12.7%.

Including a floor plan in the listing was positively received by 65.0% of participants (38.0% + 27.0%), and
detailed written descriptions were also favorably perceived, with 61.1% approval (30.9% + 30.2%0).

The availability of multiple property images was a preferred feature, with 62.5% of participants (27.3% +
35.2%) supporting it. Al-supported listings attracted 40.09% (23.6% + 16.6%) of participants, while 31.2%
(13.0% + 18.2%0) viewed this feature negatively; the remaining participants remained neutral.

Table 3: The Most Inspiring Social Media Channel for Real Estate Properties

S.
N Place. Deviation Min Max p
Entertainment Facebook 98 10,53 3,06 3,00 15,00 0,020
Instagram 142 10,61 2,89 3,00 15,00
Twitter 28 10,89 2,23 6,00 15,00
Pinterest 12 10,08 2,27 5,00 13,00
Snapchat 1 12,00 12,00 12,00
TikTok 58 11,31 2,26 5,00 15,00
Twitter 3 7,00 1,73 6,00 9,00
XING 3 13,67 1,53 12,00 15,00
YouTube 65 10,88 2,41 3,00 15,00
Other 30 9,43 2,90 3,00 13,00
Engagement  Facebook 98 6,51 2,16 2,00 10,00 0,185
Instagram 142 6,30 2,06 2,00 10,00
Twitter 28 6,29 1,98 3,00 10,00
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Pinterest 12 5,00 1,13 3,00 6,00
Snapchat 1 4,00 4,00 4,00
TikTok 58 6,34 2,14 2,00 10,00
Twitter 3 4,00 0,00 4,00 4,00
XING 3 7,67 1,15 7,00 9,00
YouTube 65 6,23 1,96 2,00 10,00
Other 30 6,10 2,06 2,00 10,00
Fashion Facebook 98 6,96 2,19 2,00 10,00 0,004
Instagram 142 6,91 2,08 2,00 10,00
Twitter 28 7,75 1,76 4,00 10,00
Pinterest 12 6,42 1,51 3,00 9,00
Snapchat 1 5,00 5,00 5,00
TikTok 58 7,81 1,82 2,00 10,00
Twitter 3 6,33 0,58 6,00 7,00
XING 3 9,33 0,58 9,00 10,00
YouTube 65 7,18 1,94 2,00 10,00
Other 30 6,23 1,99 2,00 10,00
Perceived Facebook 98 24,00 6,71 8,00 35,00 0,030
Social Media  |nstagram 142 23,82 6,22 7,00 35,00
Score Twitter 28 24,93 5,02 13,00 35,00
Pinterest 12 21,50 4,40 11,00 28,00
Snapchat 1 21,00 21,00 21,00
TikTok 58 25,47 5,12 9,00 35,00
Twitter 3 17,33 1,53 16,00 19,00
XING 3 30,67 2,52 28,00 33,00
YouTube 65 24,29 5,34 7,00 35,00
Other 30 21,77 6,16 8,00 33,00

p: One-Way Analysis of Variance

Table 3 presents the comparison of participants’ perceived social media sub-dimensions and total scores
based on the social media channels they find most inspiring for real estate properties. There is a significant
difference in entertainment scores among participants based on their preferred inspiring social media channels
(p = 0.020). According to the post hoc test results, this difference exists between TikTok and Other groups (p
< 0.05). No significant difference was observed in engagement scores among participants based on their preferred
inspiring social media channels (p = 0.185). A significant difference was found in fashion scores among
participants based on their preferred inspiring social media channels (p = 0.004). The post hoc test results indicate
that this difference is between TikTok and Other groups (p < 0.05). Additionally, there is a significant
difference in perceived social media scores among participants based on their preferred inspiring social media
channels (p = 0.030). The post hoc test results show that this difference is also between TikTok and Other
groups (p < 0.05).

DISCUSSION

The findings indicate that variables such as gender, marital status, income level, and occupational group
significantly influence perceptions of social media marketing. It was observed that female participants are more
sensitive to social media marketing than males, married individuals show greater interest in fashion-related
content, and private sector employees exhibit a stronger response to entertainment and fashion content on social
media compared to public sector employees. While educational level was not found to be a determining factor in
perceptions of social media marketing, an individual's occupational group was shown to play a significant role in
shaping social media consumption habits. Additionally, it was identified that individuals living alone tend to
engage more with fashion content, and European participants demonstrated a higher perception of fashion-related
content compared to other groups. These findings suggest that consumer reactions to social media content are
shaped by demographic and cultural factors.

One of the most significant findings of the study is that as consumers' perceptions of social media marketing
increase, their purchase intentions also rise. Specifically, entertainment- and fashion-oriented content was found
to strongly influence consumer purchasing decisions. Consistent with previous research, social media
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advertisements were observed to guide consumer behavior, facilitate emotional connections with brands, and
encourage impulsive purchasing decisions. In this context, it is concluded that brands should customize their social
media marketing strategies based on the varying needs of different demographic groups and consumer trends.
Considering the interactive opportunities provided by social media platforms, the development of more targeted
and personalized marketing strategies will play a critical role in increasing consumer purchase intentions.

CONCLUSION

This study provides a comprehensive analysis of the relationship between social media marketing perception,
consumer behavior, and demographic factors. According to SPSS analysis results, variables such as gender,
income level, occupational group, family structure, time spent on social media, and content type have a significant
impact on social media marketing perception. It was found that women have a higher perception of social media
marketing compared to men, middle-income groups are more sensitive to social media advertisements, and private
sector employees perceive social media marketing more strongly. Additionally, consumers showed greater interest
in advertisements with high visual quality, detailed information, and Al-supported content. However, education
level and nationality did not have a significant effect on social media marketing perception. The study highlights
the need for customizing social media marketing strategies based on demographic and behavioral characteristics
and emphasizes the critical role of content type in marketing success. The findings provide valuable insights for
brands and industry professionals aiming to optimize their social media marketing strategies.

By examining the relationship between social media marketing, consumer behavior, and demographic factors, this
study contributes to the development of target audience-oriented strategies. The findings suggest that women are
more sensitive to social media marketing than men, married individuals exhibit higher purchase tendencies, and
private sector employees are more responsive to social media advertisements. In terms of content types,
entertainment- and fashion-themed posts attract consumer interest, while location, price transparency, and visual
richness emerge as the most critical factors in real estate listings. Furthermore, increased time spent on social
media enhances marketing perception and directly influences purchase intentions. User reviews, influencer
collaborations, and interactive advertising campaigns have been found to significantly shape consumer decisions.
Future research should further investigate the variations in social media marketing perception across industries, its
relationship with consumer loyalty, and the long-term effects of Al-supported advertisements. In this context,
adapting social media marketing strategies to cultural and geographical differences is becoming a strategic
necessity for brands.
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ABSTRACT

Developments in new communication and media technologies have created new areas of use. In addition to
providing users with certain authorities and new opportunities, these technologies have also transformed users into
active participants within the system, leading to widespread interest globally. Considering the ongoing scientific
and technical revolution, the transfer of desired amounts of knowledge and skills through the global concepts of
education has become even more significant at the beginning of the 21st century. The level of education is
influenced by teaching strategies and the creative use of new electronic environments in classrooms. In this
technological world, it is particularly important for individuals to understand the concepts of modern technology,
comprehend their functions, and feel comfortable using them. Due to these and other reasons, the value and
importance of technology-related education have been widely recognized. Most technology education programs
on a global scale aim to develop skills such as analytical thinking, creativity, problem-solving, teamwork, personal
responsibility, initiative, and curiosity. Many leaders have also begun to use these technologies to communicate
directly with users. The use of these technologies by leaders within the framework of specific communication
strategies in international relations has given rise to new forms of relationships and competitive environments.
This article examines the strategies for enhancing the visibility and recognition of individuals or figures at national
and international levels through media. By analyzing traditional and digital media channels, public relations
methods, social media strategies and brand positioning techniques, the study focuses on the fundamental
components of an effective media plan.

Keywords: National Media, International Media, Media Visibility, Media Technology, Media-Education
Relationship.

INTRODUCTION

Just as being loved, respected, and valued by others is important for individuals, these emotions and values are
equally significant for institutions. Undoubtedly, the foundation of this respect, trust, and appreciation lies in the
contributions that an institution makes to its stakeholders and society. Today, institutions are not only striving to
maintain financial credibility but also to be admired and appreciated by their stakeholders and the public. The
emergence of this struggle has undoubtedly been influenced by the transformations in marketing, changes in
consumer behavior, and the phenomenon of globalization.

For a long time, there has been a strong reciprocal relationship and interaction between society and technology.
Technology is created by society, yet human behavior and thoughts are also shaped by technology (Postman, 2016,
p. 18). This statement aligns with Marx's assertion in Capital, which suggests that "humans invent technology, but
technology, in turn, transforms human nature." Therefore, if human nature is partially the result of technological
development, it becomes crucial to understand the relationship between technology and society to reveal the
impacts of technological history and analyze technology itself. This issue also raises questions about how the future
of society will be shaped. There is no definitive answer to whether the dominant communication technologies of
the twentieth century were radio, television, the internet, and telephones, or whether all these technologies have
converged into a single device through technological convergence. In this context, human nature is shaped by the
usage and applications of these technologies (Morrisett, 2003, p. 22).

In recent years, the concept of the "mass" has gained considerable prominence within the paradigms of culture and
democracy. Concepts such as mass culture, mass democracy, and mass communication, despite carrying negative
connotations, are frequently used due to historical social tendencies. The first tendency is related to population
growth and urbanization in industrial cities. The second is the concentration of workers in factories, and finally,
the organization of labor movements based on these conditions. According to Williams, no one perceives
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themselves as part of the mass, as the term implies a negative lower-class connotation. In this context, another
negative meaning of the term is that it refers to the rule of the masses in democracy (Arik, 2012, p. 338).

Mass communication tools have the ability to reach broad segments of society and shape opinions, which is why
many groups strive to take advantage of these opportunities through new communication technologies (Hermanns,
2017, p. 6). One of the fundamental elements of democratic regimes is ensuring that the public has direct,
unmediated, and complete access to information on issues that concern them, enabling them to exchange views,
express their thoughts freely, discuss societal matters transparently, and participate in decision-making processes.
Indeed, new communication technologies have created novel public spheres through innovations. If these spaces
are not regulated and structured by legitimate authorities, they pose a risk of being exploited by global crime,
interest, and terrorist organizations. This situation also provides an opportunity for states to influence public
opinion, shape policies, and create a base of support in their international relations and conflicts with external
actors. Therefore, new communication technologies have introduced new dimensions to public opinion formation
and international relations (Igel, 2017, p. 50).

McQuail’s influence model suggests that new communication technologies are used to design content and produce
broadcasts aimed at shaping society's attitudes, behaviors, agendas, perspectives, and preferences. Through these
broadcasts and content, the responses of individuals and societies to certain events are measured. Additionally, the
dissemination and speed of distribution of this content across societies and nations further highlight the power of
these tools. In response to these developments, societies and nations must assess, interpret, and critically reflect
on the events and content they encounter in daily life. Ultimately, when an event occurs, applying this model helps
determine whether it has led to institutional changes at the societal or international level and aids in understanding
its outcomes and consequences (Usluata, 2003, p. 89).

In the field of international relations, Machiavelli’s The Prince presents a perspective in which all means and
methods are considered permissible to maintain power. The primary means in this regard have traditionally been
conventional military warfare. However, in the modern world, wars are increasingly shifting away from physical
confrontations. Given the economic costs of war and the speed of information dissemination, waging wars in the
realm of perception has become more efficient. In these wars, perception management and manipulation play a
crucial role in media strategies. Since media outlets inherently engage in selective reporting, they influence public
perception through deliberate editorial choices. Especially in processes where emotions are prioritized over
rational arguments, individuals become highly susceptible to manipulation. In this regard, social media, rather than
fostering public awareness, deprives individuals of their ability to make personal choices, forcing them to conform
to the phenomena it presents (Al, 2017, pp. 207-209).

With the advancement of new communication and media technologies, perception management efforts have
reached new dimensions (Inceoglu, 2015, p. 147). Throughout history, nearly all powerful states and empires have
invented and utilized communication tools to serve their interests (Innis, 2006). Perception management has never
ceased but has evolved, adapting to technological advancements to serve strategic objectives. Today, perception
management strategies exploit the vulnerabilities of social media platforms to interfere in other countries' domestic
affairs and assert dominance over their political regimes. Among the countries most adept at identifying these
vulnerabilities—despite not owning major social media platforms—is Russia (Akyil, 2017).

Developing a Global Perspective on Education and Technology

Over the past 50 years, particularly with the rise of digital technologies, the information society has facilitated the
global dissemination of knowledge and shaped a world order where regionally and locally focused economic and
political events, such as the Arab Spring, have global implications. Selwyn highlights this transformation in this
chapter by discussing the role of individuals in the knowledge economy. Examining the transformative impact of
educational technologies on individuals, the author argues that the concept of "globalization" is complex,
multidimensional, and often misdefined. Instead of viewing globalization as a process, Selwyn approaches it as a
discourse.

Criticizing the dilution of the term "globalization" and its portrayal as a panacea in educational discussions, Selwyn
explores different perspectives on globalization and examines the role of education within these various
approaches. While attempting to present an objective analysis, the author rejects both overly globalist and
excessively skeptical perspectives on the globalization of education. Concluding the chapter with questions
regarding the relationship between globalization’s four dimensions—economic, political, social, and cultural—
and education and technology, Selwyn seeks to answer these questions throughout the rest of the book. In a way,
the first chapter serves to frame the book's overall discussion. By addressing the multidimensionality of

Copyright © The Turkish Online Journal of Educational Technology
114



TOJET: The Turkish Online Journal of Educational Technology — April 2025, volume 24 Issue 2

globalization beyond a shallow, catch-all term, the chapter serves as a guiding reference for readers throughout the
book. In this sense, it also paves the way for a critical approach.

Technology Acquisition
Technology encompasses all the knowledge and skills required to effectively and efficiently execute an industrial
process, including research, development, production, marketing, sales, and after-sales service.

Technology transfer is broadly understood in the international community as "the transfer of production techniques
and knowledge from developed countries to developing countries." However, developed countries themselves use
the term "technology transfer" as a process-oriented definition. This refers to the transfer of knowledge from a
country’s fundamental science and technology institutions to its industrial sector. In this process, knowledge and
techniques related to a high-technology field that is believed to have reached an industrialization stage are
transferred to the relevant sector—namely, the industry—to generate the expected high added value.

Possessing technology, however, should be understood as the ability to define, design, develop, produce, test,
operate, provide logistical support for, and manage a modern system that meets user needs. To own technology in
a particular field means having a specific set of knowledge, skills, and capabilities related to that domain. Thus,
just as with any other skill or competence, acquiring technological capability is not a matter of simple ownership,
such as purchasing goods. Instead, it is an evolutionary competence-building process that involves education,
investment, effort, and knowledge accumulation. Just as one cannot purchase the skill of painting, the ability to
develop original products and production technologies cannot be bought.

While components and parts necessary for production can be purchased from any country, the most critical aspect
is the ability to design. The first step is to determine which systems require design expertise. The core foundation
of technology is design technology. Self-sufficiency is only possible when a nation possesses this capability.

The process of acquiring technology can be defined as the activities necessary to gain the knowledge, infrastructure
(facilities, machinery, equipment, skilled workforce, etc.), and skills required for identifying, designing,
developing, producing, deploying, supporting, institutionalizing, and managing a product or production method
through its derivative applications. In modern understanding, the level of integration between fundamental
research activities and new product and production technology development efforts within a country is considered
an indicator of that country's level of development (Zaim, 2001, p. 1).

Achieving competence in science and technology does not solely mean excelling in "producing science and
technology." A nation can only gain a competitive advantage in global markets and have a say in global processes
if it possesses the ability to rapidly transform scientific and technological research findings into economic and
societal benefits—such as marketable new products, new systems, new production methods, and new public
services. In short, the ability to innovate and renew itself is crucial in ensuring technological and economic
leadership.

Education Policies

In recent years, as rapidly developing technology has brought societies closer together and made inter-societal
interaction inevitable, the dominance of education systems over individuals has been a matter of concern for almost
all nations. The approach of absolute truths in teaching has been replaced by more sensitive and intuitive
approaches. Consequently, people are increasingly recognizing the necessity of ecological integrity and adopting
a lifestyle that is in harmony with all living species and nature. In this context, the distinction between learning
and teaching becomes noteworthy. In learning, the student is the determinant, whereas in teaching, the teacher
assumes this role. This seemingly minor difference necessitates transforming the school from a teaching
environment into a learning environment. In such an environment, the concept of "Teacher" is replaced by
"Learning Partner," emphasizing student participation. Under these new conditions, the learning partner must
continuously equip themselves with new knowledge—financial circumstances permitting—act as an effective
guide, and view examinations not as leverage or a threat against students but as an integral part of the learning
process. The new millennium will witness the success of societies composed of individuals who do not merely
pursue utility or evade responsibility but can appreciate the beauty of differences, discover themselves, live in
harmony with themselves, be conciliatory, productive, problem-solving, and perceive the universality of aesthetic
criteria (Yasar, 2001, p. 1).

The most crucial component of a society, whether technologically advanced or not by today's standards, is human
capital. Human capital is generally dependent on education and, more specifically, on real and up-to-date
knowledge. While dollar investments can be easily evaluated based on profit or loss, human investment is
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challenging to assess due to its qualitative nature. Although part of a nation's wealth is expressed in dollars, a more
significant portion lies in human knowledge and its application. Human capital cannot be bought or sold like
marketable products, yet it constitutes the most vital infrastructure for a country's technology, economy, and
politics. People form the most critical and fundamental part of a society, and their contributions to society rely on
their continuous education. The extent and scope of high technology primarily depend on people and how well
they are educated and can utilize their skills (Strandberg, 2002, p. 3).

Fears that the current technological revolution will lead to widespread global unemployment are increasing. These
concerns are particularly voiced in Europe, where, despite all preventive measures, the unemployment rate among
the 15-64 age group remains above 35% of the total population (Employment in Europe 2002, 2002, p. 15). Even
in the United States, where the unemployment rate is half the European average, some predict that three out of
four jobs will be taken over by robots and computers. However, a review of the technological revolutions of the
past 200 years shows that while each revolution has displaced some workers, it has also created numerous new
jobs. The key issue is the ability to train individuals with the qualifications demanded by new technology. This
requires serious efforts in teaching and education (Basargan, 2000, p. 1).

Educational Technologies

Today, ways of living, learning, and working are rapidly changing. In an environment where all these
transformations are taking place, it is impossible for education systems, which bear the mission of preparing
individuals for life, to remain unchanged and still fulfill their designated role. In order for individuals to compete
in a highly dynamic and volatile labor market and maintain their economic status, they need to acquire and
continuously develop and renew their "employability" skills. This ongoing necessity, which becomes increasingly
significant throughout individuals' lives, is considered to have led to the emergence and widespread adoption of
the "lifelong education" approach. According to Kiiciiktamer and Yardibi (2017), lifelong learning emerges as a
solution for people of different ages and areas of interest.

Lifelong education can be regarded as synonymous with lifelong learning, lifelong integrated learning, continuous
learning, and continuing education(Kara, 2023). The origin of these terms lies in the understanding that education
is not limited to an initial and final experience confined to childhood but should instead be a continuous process
throughout life.

Life itself is a continuous learning process. However, for individuals to keep pace with technological and societal
changes, to be prepared for changes related to their personal circumstances (such as marriage, parenthood, career
transitions, or aging), and to fully realize their potential for personal development, they need to engage in
purposeful and sequential learning. Lifelong education encompasses both intentional and incidental learning
experiences. Behavioral changes that occur as a result of an individual’s interaction with family, peer groups, and
the surrounding environment constitute incidental education, whereas education obtained from formal and non-
formal educational institutions is classified as intentional education.

With the widespread use of Internet technologies, one-way learning methods, such as those facilitated by television
and video, have been replaced by interactive, electronic learning models. Electronic learning (E-learning) or
distance education can be defined as a web-based education system delivered via the Internet, an intranet, or a
computer network. While the most apparent difference between e-learning and traditional education may seem to
be the technological component, in reality, e-learning represents a fundamental transformation. This approach
prioritizes the learner, motivating them to access knowledge and placing them at the center of the learning process.
In e-learning, educational activities take place without requiring the teacher and student to be physically present
in the same environment at the same time. E-learning is generally conducted in two ways:

1. Individuals engage in self-directed learning at a computer.

2. A group of students and an instructor meet synchronously in a virtual classroom for live instruction.

In developed countries, e-learning is particularly preferred by adults. It is a cost-effective option for businesses in
the medium and long term, as it eliminates the need for employees to be away from their workplaces for extended
periods during in-service training. With this method, employees can revisit topics they find difficult to comprehend
as often as needed, and through multimedia materials—including auditory, visual, and interactive applications—
they can enhance their learning experience. Although e-learning remains a relatively new method and discussions
regarding its long-term educational outcomes and standardization continue, institutions and organizations in
Turkey are already utilizing e-learning and achieving positive results. More effective outcomes will be achieved
when e-learning resources are integrated with face-to-face, traditional educational environments and methods.
Supporting the in-service training of educational administrators and teachers through new information and
communication technology tools—namely, e-learning—should be a short-term goal.
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In the new century, the Turkish education system is striving toward a vision in which individuals fully benefit from
all the opportunities provided by information and communication technology. In this regard, the Turkish education
system should serve as a model and driving force for other institutions and organizations (Aytag, 2003, p. 1).

Contemporary Technology Education

The most significant impact of technology on individuals and society pertains to their way of life, namely their
culture. In the interaction and adaptation between individuals and their environment, science and technology
precede changing values. Today, technological culture has become one of the most influential factors shaping and
regulating the culture of values. Consequently, integrating individuals with the technological culture they interact
with also serves as the foundation for their social adaptation. In other words, for individuals to keep pace with
rapidly advancing technological developments and increasingly complex societal structures, they must be
equipped with contemporary knowledge, skills, and attitudes. This is only possible through an education system
that enables individuals to acquire the competencies required by technological advancements.

Education is both a fundamental right that should be accessible to every individual and a significant tool for
shaping the future of society (Akkaya, 2023). One of the primary tools for adapting to a technologically driven
cultural environment within the formal education process is technology education. The key aspect of this education
is to emphasize contemporary applications of technology, thereby establishing a bridge between the present and
the future (Ulug, 2003, p. 1).

While general education aims to develop shared knowledge, skills, and values for all individuals, vocational and
technical education focuses on imparting specialized skills that provide employment opportunities in specific
fields. However, it is not possible to draw strict boundaries between general education and vocational-technical
education. A modern society requires both forms of education.

Technology education is an educational discipline that integrates these two areas. In an industrialized society, it is
impossible for individuals to remain detached from general knowledge of science, technology, and industry.
Regardless of the career path individuals choose, general education should provide them with fundamental
knowledge about different professions, essential attitudes, skills, and competence in using modern technology.
This can only be achieved through technology education, which complements general education. Vocational and
technical education, on the other hand, provides individuals with the essential knowledge, skills, and attitudes
required for a specific profession.

From the perspective of personal development, technology education plays a crucial role in self-expression and
uncovering individual talents. Thus, it introduces new dimensions to education and constitutes one of its
fundamental components. Through this education, students gain the ability to make important decisions that will
impact their professional lives. The primary objective of Industrial Arts and Technology Education is to help
individuals understand the dynamic nature of technology and enable them to utilize it in the most efficient way
possible (Senel & Erden, 1996).

Reflections of Developments in New Communication and Media Technologies on National Policies

With the scientification of politics and the advancement of communication technologies, these two concepts have
begun to be addressed under the discipline of political communication. Political actors implement political
communication strategies to persuade target groups, masses, or nations to accept and act upon certain ideological
objectives (Aziz, 2013, p. 4). During election periods, the use of appropriate methods and techniques increases the
likelihood of winning elections. Additionally, these efforts are utilized to pass certain laws in parliament or to
persuade public opinion. Beyond shaping public opinion, both ruling and opposition parties resort to such tools to
set or shift the political agenda. Political communicators, in addition to leveraging the opportunities provided by
traditional media, strive to maximize the use of new communication technologies to outmaneuver their competitors
or compete on equal footing (Oztiirk, 2014, p. 404; Ekinci, 2016, p. 45).

Recent political and electoral campaigns have demonstrated a strong and dynamic connection between new
communication and media technologies (Hermanns, 2017, p. 6). Politicians' adoption of these technologies to
communicate with their electorate has led to significant conceptual shifts in the field (Postman, 2016, p. 19).
Through new communication and media technologies, political leaders maintain continuous and direct interaction
with voters without intermediaries. They exchange ideas on new projects and policies, encourage voter
participation in decision-making processes, shape public opinion, gauge societal sentiment, and sustain political
support (Rothkopf, 1998, p. 329).
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These new media and communication channels enable politicians not only to reach their own supporters but also
to send messages to the followers of rival parties and leaders. By making voters feel valued, they expand their
voter base and increase their electoral support. These political strategies contribute to the engagement of followers,
ensuring their continued interaction within the system and preventing them from seeking alternative sources of
political information. This, in turn, helps to establish political and social stability. In an era where the traditional
political system is being questioned and representative democracy is perceived as inadequate, such communication
technologies provide new opportunities for politicians. The conscious and strategic use of these technologies by
politicians is expected to have a positive impact on citizens, fostering a more informed and engaged electorate
(Nixon & Johansson, 1999, p. 137).

One of the most distinctive features of new communication technologies is their ability to facilitate multidirectional
communication, fostering interaction among users. However, some political leaders have been observed to use
these technologies in a one-sided and authoritarian manner. This suggests a lack of understanding of the nature of
these technologies, leading to ineffective results and a waste of energy and time. Each new communication
technology has its own inherent applications and areas of impact (Yagmurlu, 2019). In this context, new
communication technologies should not be treated merely as extensions of traditional media. Using them within
the framework of traditional media practices does not offer any added value to users. Thus, merely creating social
media accounts and sharing content is different from utilizing these technologies in a manner that aligns with their
unique nature and purpose.

Each communication technology has distinct applications and spheres of influence. Generally, the emergence of a
new communication technology does not eliminate or replace existing ones. However, some technological devices
have successfully integrated multiple applications through technological convergence. Consequently, the
consolidation of various communication channels into a single device has led to increased investment in new
communication technologies. Additionally, interactive elements such as mentions and hashtags have facilitated the
integration of these technologies into politicians’ daily communication strategies (Koyuncu & Medin, 2017). As
the necessity for both users and politicians to learn and adapt to these new communication technologies becomes
increasingly apparent, those who fail to do so face diminishing prospects of political success (Oztiirk, 2014, pp.
410-415; Simunjak & Caliandro, 2019, p. 14).

Conclusion, Discussion, and Recommendations

The increasing visibility in the media can have both positive and negative consequences for individuals and
institutions. While this process can enhance personal branding, it may also lead to negative perceptions. In this
context, the effects of media visibility have been examined in various academic studies.

Firstly, media visibility has been noted to contribute to individuals' social capital. For instance, Smith (2018)
highlights in his study that increased visibility on media platforms expands career opportunities and strengthens
social connections. This phenomenon accelerates the personal branding process, particularly in the digital era
(Brown, 2020).

However, media visibility also has some adverse effects. In particular, the dissemination of false or misleading
information can negatively impact the reputation of individuals and institutions (Jones & Taylor, 2019).
Additionally, as media visibility increases, the risk of privacy violations also escalates. Miller (2021) states that
the growing presence on social media exacerbates privacy breaches and psychological pressure.

From an institutional perspective, while media visibility enhances brand awareness, it also makes crisis
management more crucial. Lee and Kim (2022) assert that as brand visibility increases on social media, crises
spread more rapidly, and if not managed effectively, they can harm brands. Therefore, media visibility should be
strategically addressed, and crisis communication plans should be developed.

Although media visibility has positive effects on science and education, it also presents certain drawbacks. The
rapid spread of misinformation, distortion of scientific facts, and the rise of anti-science sentiments can be
significant issues, especially through social media. Misleading perspectives, such as vaccine opposition and
climate change denial, reach large audiences, leading to public misguidance and a decline in trust in scientific
knowledge. Media visibility offers substantial opportunities in the fields of science and education, facilitating the
dissemination of knowledge to wider audiences and contributing to the development of innovative educational
methods. However, the risks associated with the spread of misinformation should not be overlooked. Therefore,
the responsible and informed use of media in science and education is of great importance.
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In conclusion, the increasing visibility in the media presents both opportunities and risks for individuals and
institutions. When managed correctly, this process can yield positive outcomes; however, if left uncontrolled, it
can result in significant negative consequences. Thus, strategies for enhancing media visibility should be evaluated
within the framework of ethical principles and reliability.
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ABSTRACT

In this study, the performance of artificial intelligence chatbots—OpenAl's ChatGPT, Google Gemini, and
Microsoft's Copilot—was evaluated and compared based on their responses to questions from the Turkish Higher
Education Entrance Physics Examination over the past three years. Analysis of the chatbots' responses to TYT
Physics questions showed that ChatGPT correctly answered 38.09% of the questions, while both Gemini and
Copilot achieved a correct answer rate of 28.57%. For AYT Physics questions, ChatGPT demonstrated a higher
success rate, correctly answering 45.23% of the questions, compared to 26.18% for Gemini and 14.28% for
Copilot. While ChatGPT exhibited the best performance overall, Copilot performed the worst. Nonetheless, the
overall performance of all three chatbots was insufficient for providing consistently accurate answers to both TYT
and AYT questions.

Keywords: Chatbots; ChatGPT; Gemini; Copilot; Physics; Higher Education Entrance Exam; and Turkey

INTRODUCTION

Acrtificial Intelligence (Al) refers to the ability of computer systems to perform tasks that typically require human
intelligence, such as learning, reasoning, problem-solving, and decision-making. It involves developing
mathematical models and algorithms that enable machines to process data, identify patterns, and make predictions
or decisions based on available information (Minkkinen & Méntymaéki, 2023). Recent advancements in Al have
significantly influenced various aspects of life, including education, where Al tools are increasingly integrated to
enhance learning experiences and outcomes (Mustofa et al., 2024). However, keeping pace with the rapid evolution
of Al tools can be challenging. For instance, Microsoft has embedded GPT-4 into Bing Chat and Windows 11
under the Copilot branding, OpenAl has introduced new features in ChatGPT and launched GPT-40, and Google
has integrated Bard into its ecosystem, rebranding it as Gemini to appeal to a wider audience (Siddharth, 2024).
According to Actor-Network Theory (ANT), productive Al bots like OpenAl's ChatGPT, Microsoft's Copilot, and
Google's Gemini function as active actors within networks of embedded cognition and action (Latour, 2007). These
non-human agents interact with human users by processing inputs, generating outputs, and updating information.
They contribute to learning and cognitive development by facilitating discussions, providing information,
encouraging reflective thinking, and fostering problem-solving skills (Santos, 2023). Rudolph, Tan, and Tan
(2023) highlight the competitive growth of these Al-driven tools, including Bard/Gemini, Bing Chat/Copilot, and
ChatGPT, which are powerful writing aids with distinct features that are transforming educational practices,
despite inherent limitations. Notably, copilot leverages GPT-4, while Gemini operates on the PaLM-2 model
(Google Al PaLM 2 — Google Al, n.d.).

Initially designed to process and generate natural language, Large Language Models (LLMs) have also
demonstrated utility in generating programming and symbolic languages, such as mathematics. OpenAl's
ChatGPT exemplifies this capability. As a Generative Pre-trained Transformer (GPT), ChatGPT simulates human-
like conversation by generating and responding to text using advanced LLMs. Its methodology and success in
everyday interactions underscore the potential of Al-assisted physics education (Bitzenbauer, 2023; Kortemeyer,
2023; Maclsaac, 2023; Polverini & Gregorcic, 2024; Yeadon & Hardy, 2023).

Microsoft Copilot is a generative artificial intelligence (AI) chat engine developed by Microsoft, integrated into
Edge, Office applications, and Bing. A dedicated Copilot app for Windows was announced in January 2024.
Copilot utilizes the Microsoft Prometheus model, built on OpenAl's GPT-4 large language model, and is optimized
through both supervised and reinforcement learning techniques. While most features are available to free preview
users, paid subscribers gain access to additional functionalities, including the ability to create private chats through
"Microsoft Copilot Pro." Similarly, Gemini, developed by Google Al, is a versatile family of large language models
designed for tasks such as writing, productivity, and learning. Gemini models are tailored for different purposes
and resource constraints, and its ongoing evolution is expected to enhance its utility across various applications
(Google, 2024).
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Artificial intelligence (AI) has made remarkable progress in emulating human cognitive functions; however, its
ability to learn is still hindered by inherent limitations. These constraints can be better understood by examining
established cognitive theories, such as Bloom’s Taxonomy and Cognitive Load Theory (CLT). These frameworks
offer valuable insights into the processes of knowledge acquisition and processing, applicable to both human
learners and Al systems.

Al Learning and Bloom's Taxonomy

Bloom’s Taxonomy classifies cognitive skills into six hierarchical levels: remembering, understanding, applying,
analyzing, evaluating, and creating (Bloom et al., 1956; Anderson and Krathwohl, 2001). AI systems navigate
these levels with varying degrees of proficiency, but they encounter inherent limitations.

1. Remembering and Understanding: Al excels in foundational cognitive skills such as memorization and pattern
recognition. Large language models (LLMSs) like ChatGPT can store and retrieving vast amounts of information,
yet their grasp of understanding is often shallow, lacking genuine semantic comprehension (Bender and Koller,
2020).

2. Applying and Analyzing: Al can adeptly apply learned rules and analyze structured data, but its capacity to
generalize to new, unstructured challenges remains constrained. In contrast to human learners, who rely on
contextual reasoning and experiential knowledge, Al often struggles with transfer learning and integrating complex
concepts (Marcus, 2018).

3. Evaluating and Creating: Higher-order thinking encompasses judgment, synthesis, and innovation, which Al
approaches through probabilistic models rather than true critical reasoning. Despite the progress seen in generative
Al, such systems do not possess intrinsic creativity or metacognitive awareness, setting them apart from human
cognitive abilities (Boden, 2004).

Al Limitations and Cognitive Load Theory

Cognitive Load Theory, introduced by Sweller in 1988, suggests that the efficiency of learning is influenced by
three types of cognitive loads: intrinsic, extraneous, and germane. Similarly, Al systems face comparable
limitations in their processing abilities:

1. Intrinsic Load: The complexity of a task directly impacts the cognitive effort required for understanding it. Al
models, while capable of learning intricate patterns from vast datasets, rely heavily on computational power. They
lack the innate intuition that characterizes human learning, resulting in a rigid and data-dependent approach to
knowledge acquisition (Lake et al., 2017).

2. Extraneous Load: Inefficient instruction can lead to unnecessary cognitive strain, which ultimately hampers the
learning process. AI models, especially neural networks, are not immune to this issue; they often experience
“catastrophic forgetting.” This phenomenon occurs when new information disrupts previously learned knowledge,
thereby diminishing overall efficiency (French, 1999).

3. Germane Load: Developing meaningful schemas is crucial for achieving deep learning. Unlike humans, Al
systems cannot independently refine and restructure their knowledge without external guidance. Although
reinforcement learning algorithms can enhance performance, they do not possess the kind of conceptual flexibility
that humans naturally exhibit (Hassabis et al., 2017).

Enhancing Al Performance with Improved Training Methods

Recent advancements in Al training methodologies seek to overcome existing limitations and enhance the
performance of chatbots. Two notable techniques, Few-Shot Prompting and Reinforcement Learning with Human
Feedback (RLHF), show great promise in this regard:

1. Few-Shot Prompting: This approach allows Al to learn and generalize from a limited number of examples,
minimizing its dependence on large pretraining datasets. By utilizing contextual cues from just a few instances, Al
systems can significantly improve their application and analytical abilities, addressing issues commonly associated
with transfer learning (Brown et al., 2020).

2. Reinforcement Learning with Human Feedback (RLHF): By incorporating human evaluators into the training
process, RLHF fine-tunes Al responses based on qualitative human input. This iterative feedback loop enhances
the Al's capability to assess and generate responses that resonate with human expectations, thereby bolstering its
higher-order cognitive skills, such as judgment and contextual reasoning (Christiano et al., 2017).

These methodologies help alleviate unnecessary cognitive load by simplifying training processes and improving
Al's ability for organized learning. Additionally, they tackle challenges in schema development by promoting
adaptive learning mechanisms that allow Al to continually enhance its understanding in a dynamic way.
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Al Accuracy in STEM Assessments

Recent empirical studies have explored the effectiveness of Al-driven assessments in STEM education, providing
valuable insights into their accuracy and applicability. A systematic review conducted by Xu and Ouyang (2022)
analyzed 63 empirical studies on Al in STEM from 2011 to 2021. The review highlighted that Al applications in
this field serve various functions, including evaluating academic performance, assessing learning progress, and
analyzing instructional quality. These Al-driven assessments have shown promise in improving both the efficiency
and quality of STEM education by delivering timely and objective feedback. Further, Zhai, Nyaaba and Ma (2024)
investigated the performance of generative Al models, specifically ChatGPT and GPT-4, on the 2019 National
Assessment of Educational Progress (NAEP) science assessments. The findings revealed that both Al models
consistently exceeded the performance of most students across different grade levels. Remarkably, the Al models
maintained a stable level of performance, even as the cognitive demands of the tasks increased, indicating their
capability to effectively manage complex problem-solving challenges. In addition, Zhai (2024) explored the
revolutionary impact of Al and machine learning on science assessments, underscoring a transition towards
performance-based evaluations. These new methods encourage students to actively participate in scientific
practices, including modeling, explanation, and argumentation. The findings of the study revealed that Al-driven
assessments can deliver timely and objective feedback, thereby easing the workload for educators and improving
the overall assessment process. These studies collectively highlight significant advancements in Al-driven
assessments, particularly in their ability to accurately evaluate complex cognitive tasks within STEM education.
The incorporation of Al into educational assessments not only boosts efficiency but also aligns with modern
educational goals that prioritize higher-order cognitive skills.

Using Al tools in Physics Education

In physics education research, the capabilities and impacts of Al tools like ChatGPT, Gemini, and Copilot have
been increasingly studied. Bitzenbauer (2023) conducted a pilot study in secondary education, where students
posed physics questions to ChatGPT and evaluated its responses. The study found that interacting with ChatGPT
positively influenced students' perceptions of Al tools. Yeadon and Halliday (2023) analyzed the performance of
GPT-4 and GPT-3.5 on 593 questions from 42 exams spanning 10 courses at Durham University (2018-2022).
Their results showed that GPT-4 consistently scored around 50%, indicating some progress but highlighting
challenges with university-level physics questions.

Dahlkemper et al. (2023) demonstrated that ChatGPT can evaluate answers to complex physics questions at a level
comparable to that of researchers. However, Gregorcic and Pendrill (2023) published a case study showing that
ChatGPT-3.5's responses to simple mechanics problems often included contradictions and inaccuracies. Similarly,
dos Santos (2023) compared the performance of ChatGPT-4, Bing, and Bard, concluding that ChatGPT-4
outperformed the others by providing more accurate and detailed answers.

Kortemeyer (2023) assessed ChatGPT-3.5's performance on Force Concept Inventory (FCI) questions, finding that
it scored between 50% and 60%, comparable to novice students. West (2023) corroborated these findings, reporting
that upgrading from ChatGPT-3.5 to ChatGPT-4 significantly improved performance on FCI questions.
Specifically, ChatGPT-4 scored between 90% and 100%, comparable to expert physicists. West also noted that
while ChatGPT-3.5 often produced inconsistent results across tests, ChatGPT-4 displayed greater reliability with
minimal variation. Yeadon and Hardy (2023) further evaluated ChatGPT-3.5's ability to solve physics test questions
across three educational levels—from high school to university entrance—and found that at the university entrance
level, it provided correct solutions 30% to 40% of the time.

Although Artificial Intelligence (AI) offers numerous benefits to physics and physics education, it also presents
significant limitations and drawbacks that need to be addressed. A primary concern is the accuracy and reliability
of Al-generated content. For example, studies have shown that while GPT-3.5-turbo achieves an accuracy of 83.4%
on GCSE-level physics questions, its performance drops significantly to 37.4% on more complex problems, such
as those encountered at A-level or university levels (Yeadon & Hardy, 2024). Furthermore, as a developmental
tool, Al has demonstrated significant inaccuracies, particularly when addressing straightforward questions like
multiple-choice items. These inconsistencies pose challenges for educators relying on Al for accurate assessment
and feedback (Yeadon & Hardy, 2024).

While existing research has extensively explored the performance of Al chatbots on physics exams at high school
and university levels, studies focusing on non-English contexts, such as Turkish, remain limited. Addressing this
gap, the present study seeks to answer the following research question: How successful are Artificial Intelligence
Chatbots (Microsoft Copilot, Google Gemini, and OpenAl ChatGPT) in Higher Education Entrance Physics
Exams in Turkey?
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METHODOLOGY

To address the research question, this study employed a qualitative case study approach (Yin, 2009), which is
particularly suited for understanding phenomena within specific contexts (Stake, 1995). In this case, the study
evaluated the effectiveness of Al language models—ChatGPT, Gemini, and MS Copilot—in solving Higher
Education Entrance Physics Exam questions. In Turkey, students must pass two distinct exams to gain admission
to universities: the TYT (Basic Competency Test) and the AYT (Field Competency Test). The TYT, the first stage
of the university entrance exams, assesses students' basic knowledge and skills, while the AYT, the second stage,
evaluates subject-specific knowledge and competencies. The TYT includes four main sections: Turkish, Social
Sciences, Science, and Mathematics, comprising a total of 120 multiple-choice questions. In contrast, the AYT
covers three fields: Social Sciences, Science, and Literature-Humanities, with 80 multiple-choice questions. The
combined results from these exams are used for university placement. These exams are conducted annually in
June, and students are encouraged to consult official sources for the latest information on the format, syllabus, and
application dates. In the TYT, 7 of the 20 science questions are physics-based, while in the AYT, 14 of the 30
science questions focus on physics. The Student Selection and Placement Center (OSYM) administers these
exams, and detailed information is accessible on their official website (OSYM, 2024).

The physics questions used in this study to assess the three chatbots (ChatGPT, MS Copilot, and Gemini) were
sourced from past TYT and AYT exams available on the OSYM website (OSYM, 2024). All chatbot responses
are compared and validated against official answer keys given by OSYM. Currently, all three Al tools can process
image-based questions. However, the free trial version of ChatGPT 4.00 imposes a daily limit on the number of
image-based questions that can be analyzed. TYT and AYT physics questions are a mix of text-only questions and
questions containing both figures and text. For the latter, the illustrated questions were photographed and input
into the chatbots, while text-only questions were directly presented with the simple prompt: "What is the answer
to this question?"

In line with Brown et al. (2020), rapid prompting techniques such as Zero-Shot and Few-Shot prompting
significantly influence the quality of Al-generated responses. Zero-Shot method is particularly useful when
extensive training data is unavailable. By giving the model a handful of examples, it can generalize from these
examples to perform similar tasks more accurately. Zero-Shot prompting involves asking a question without
providing any prior context or examples, while Few-Shot prompting includes presenting examples to the model
beforehand. This study utilized Zero-Shot prompting for all interactions. However, when chatbots provided
irrelevant answers to illustrated questions, the illustrations were described textually in rephrased questions to
maintain the integrity of the original content.

The chatbots were asked a total of 21 multiple-choice physics questions from the TYT and 42 from the AYT, all
sourced from the exams administered between 2022 and 2024. Their responses were recorded, compared, and
evaluated (sample answers are provided in the Appendix). Answers unrelated to the questions or not among the
provided options were coded as "N" and deemed incorrect (see Tables 1 and 2).

FINDINGS AND INTERPRETATION
This section is divided into two main parts. The first part analyzes and presents the answers provided by chatbots
to TYT physics questions, while the second part focuses on the answers given to AYT physics questions.

Findings Related to Chatbots' Answers to TYT Physics Questions

An analysis of the answers provided by chatbots to TYT Physics questions over the past three years reveals the
following performance: ChatGPT answered 38.09% of the questions correctly, while both Gemini and Copilot
each answered 28.57% of the questions correctly. These results suggest that the current performance of chatbots
in correctly answering TYT Physics questions is relatively low. A summary of the answers provided to the TYT
questions is presented in Table 1. The data is compared across different years and chatbots.

Table 1: Summary Table of Answers Given by Chatbots to TYT Physics Questions

2024 2023 2022
Ques Ans Chat Copil Gemi Ans Chat Copil Gemi Ans Chat Copil Gemi
tions wer GPT ot ni wer  GPT ot ni wer  GPT ot ni
1 E N D C A D E A B D C E
2 A D E C D E C C E E E E
3 D D E D B B B D E C A N
4 B B B A B B B B A A A D
5 E A N A A E C C E N D N
6 A B C N C N N N D A D C
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7 D D C D c ¢ N C A D C B
Corr 42,86 1428 28,57 42,86 28,57 42,86 28,57 42,86 14,28
ect

(%)

Note: N indicates that given answer not acceptable/irrelevant or not related to question. The web link of exam
questions and related answers is given in reference section.

Comparison of answers to TYT 2024 physics questions

ChatGPT correctly answered 42.86% of the 2024 TYT Physics questions, while Copilot and Gemini answered
14.28% and 28.57%, respectively. A detailed comparison of the responses provided for each question is outlined
below (Note: Sample chatbot responses to some questions are given in the appendix).

In the first question from the TYT 2024 Physics exam, a mass-volume graph depicting two different water samples
and two different powder paints with varying densities was presented. The question required identifying which
water or water mixture could be used to create a tulip with a red flower and a green stem on water, according to
the art of marbling. Based on the graph, water A had the highest density, followed in decreasing order by red dye,
green dye, and water B. ChatGPT analyzed the question step by step according to the graph and concluded that all
the given statements were correct, selecting option E ("all of the above") as the answer. However, option E only
correctly included Statements I and III, and there was no option that accurately represented all the Statements as
correct. Consequently, ChatGPT's answer was marked as incorrect and categorized as "N" (irrelevant). Copilot
provided entirely unrelated explanations and selected option D. Similarly, Gemini offered explanations unrelated
to the question and chose option C. For instance, Gemini provided information about the process of marbling and
erroneously claimed that no brush is used in marbling and that it is a traditional Turkish art. It is crucial to
understand that the density of the paint must be smaller than the density of the liquid used, a detail not explicitly
stated in the question. Thus, the densities of the dyes should be smaller than that of the least dense liquid or mixture.
Therefore, water A, being denser than the dyes, as well as a mixture of water A and B, could be used, which is
correctly indicated by option E. All three chatbot tools overlooked this detail.

In the second question, it was stated that three blocks of different masses, composed of distinct materials, remained
stationary on a horizontal plane when the same horizontal force F was applied separately to each block. Each block
had a unique coefficient of static friction with the horizontal surface. The question asked for a comparison of the
magnitudes of the friction forces acting on the blocks. ChatGPT and Copilot applied the relation fs=kN to each
block individually and provided answers based on this formula, without considering whether the masses would
move. ChatGPT identified the correct answer as option D, whereas Copilot, despite using the same reasoning,
incorrectly selected option E. Gemini compared the forces using the friction coefficients alone and selected option
C. However, according to Newton's third law, since the applied force does not move the objects, the frictional force
acting on each block must equal the applied force F. Therefore, the correct answer was option A, where all frictional
forces are equal.

In the third question, which focused on the buoyancy of liquids, iron, aluminum, and wooden balls of equal
volumes were slowly released into a large container of water. Among these, two sank, and one floated. The question
provided three Statements regarding this scenario and asked which were true. ChatGPT and Gemini correctly
explained and inferred the right answer, while Copilot provided a completely incorrect response. Copilot
mistakenly claimed that iron is denser than aluminum and, therefore, experiences more buoyancy because it sinks
more. Additionally, it incorrectly stated that the wooden ball displaces more water than the others. In reality, the
iron and aluminum balls sink, while the wooden ball floats. Since all the balls have equal volumes, the buoyant
forces acting on them are equal. However, the wooden ball does not displace more water than the other two. Thus,
with the first two Statements being true, the correct answer is option D.

In the fourth question, heat exchange, heat, and temperature conditions were analyzed. A box of milk, cheese, and
olives, initially at room temperature, was placed in a refrigerator at +4°C. Afterward, the refrigerator's electricity
was cut off, and the items were kept in the refrigerator until thermal equilibrium was reached. Three Statements
were provided about the final state, asking which were true. ChatGPT and Copilot answered correctly, while
Gemini incorrectly stated that statement-I1 was false and Statement-I was true. The correct answer is option B,
which states that the final temperatures of the milk, cheese, and olives are equal, while the other two Statements
are false.

In the fifth question, three identical lamps were connected in parallel to a generator, and their potential-current (V-
I) graph was provided. The question asked to compare the potential differences between the lamps and the energy
they consume per unit of time. ChatGPT and Gemini ignored the fact that the lamps were connected in parallel,
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solving the question solely based on the resistance values derived from the V-1 graph. Both determined the answer
to be option A. Copilot, on the other hand, failed to perform any calculations, instead posing unrelated questions
in its reasoning, ultimately providing irrelevant answers and selecting option A. As a result, Copilot’s response
was marked as "N" (irrelevant). According to the V-1 graph, lamp A has the largest resistance, while lamp C has
the smallest resistance. Since the lamps are connected in parallel, their potential differences are equal. The lamp
with the smallest resistance (lamp C) will consume the most power, while the lamp with the largest resistance
(lamp A) will consume the least power (P=V?/R). This relationship is correctly stated in option E.

In the sixth question, a snapshot of a wave traveling in the x-direction along an ideal arc was provided. The question
asked for the vibration direction of three distinct points on the wave. ChatGPT correctly determined the wave's
propagation direction from the graph but incorrectly identified the vibration directions of the three points, selecting
option B while describing the vibration directions consistent with option D. Gemini incorrectly answered option
A with an unrelated solution, stating that the wave moves to the left instead of the right and analyzing the vibration
directions of four unrelated points (A, B, C, D instead of K, L, M). Copilot also provided incorrect vibration
directions without a detailed explanation. According to the wave's propagation direction, points K and M vibrate
in the +y-direction, while point L vibrates in the —y-direction, correctly stated in option A.

In the seventh question, a scenario involving a concave mirror with coincident axes, a converging lens, and a light
source was presented. It was stated that red light emitted from the light source, positioned at the mirror's focal
point, first reflects off the mirror, then refracts through the lens, and passes through point K. The question asked
through which point blue light would pass after being reflected and refracted in the same manner if emitted instead
of red light. Since blue light refracts more than red light, it will not pass through point K or any point beyond K
along the axis. Instead, it will pass through a point between points T and K. The correct answer, therefore, is option
D. ChatGPT and Gemini correctly identified this answer, while Copilot incorrectly selected option C without
providing a solution.

Comparison of Answers to TYT 2023 Physics Questions

In the first question, it was planned to perform atmospheric measurements at different altitudes using a balloon on
a newly discovered planet. A mass-volume graph of four gases (at constant temperature and pressure) was
provided. Assuming the planet's atmosphere has a constant temperature, the question asked about the composition
of the planet's atmosphere and the gases that could be used to fill the balloon. For the balloon to ascend, the gas
filling it must have a lower density than the planet's atmosphere. Based on the graph, this condition is met if gas A
constitutes the atmosphere, and a mixture of gases B and D is used to fill the balloon. This scenario corresponds
to option A. ChatGPT and Copilot incorrectly answered the question by only interpreting the graph values, while
Gemini correctly evaluated the provided information and selected the correct option.

In the second question, it was stated that the total displacement of a car moving on a highway for 30 seconds was
equal to the total distance it traveled during this period. The question asked which of the three Statements related
to this scenario were true. Despite providing detailed solutions, ChatGPT and Gemini reached incorrect
conclusions. Copilot, however, directly stated the correct answer as option C without offering a detailed
explanation. For the car's displacement to equal its total distance, it must move along a straight path in a single
direction. However, it is not certain whether the car travels at a constant speed. Therefore, Statements II and III
are correct, and the correct answer is option D. ChatGPT and Gemini exhibited a general misunderstanding of
speed in their solutions.

In the third question, the energy consumption of three different lamps with equal illumination intensity, operating
for an equal amount of time, was compared. The lamps were a 75-watt incandescent lamp, a 13-watt LED lamp,
and a 40-watt fluorescent lamp. The incandescent lamp, with the highest power rating, consumed the most energy,
while the LED lamp, with the lowest power rating, consumed the least energy. This outcome is correctly provided
in option B. ChatGPT and Copilot accurately calculated the energy consumption for each lamp and selected the
correct answer, while Gemini provided an incorrect answer without performing any calculations.

In the fourth question, the modes of heat transfer—radiation, conduction, and convection—were examined. The
question specifically asked how heat from the Sun reaches Earth. The correct answer is option B, as the Sun's heat
reaches Earth through radiation. All three bots answered this question correctly.

In the fifth question, six identical lamps were connected to an electrical circuit. The question asked which lamps
retained the same brightness when the switch was moved from position 1 to position 2. Only lamp K maintained
the same brightness, making option A the correct answer. All three bots answered this question incorrectly,
indicating that the circuit's schematic and its implications were not fully understood.
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In the sixth question, a point K and a light source were placed at the center of a lampshade suspended at a certain
height from the ground. The question described three scenarios: (1) replacing the lampshade with a transparent
one of smaller radius, (2) painting the entire lampshade with a translucent material, and (3) shortening the chain
suspending the lampshade. The question asked which of the options correctly described the changes in light
intensity, illuminance, and luminous flux. At the end of the second scenario, the illuminance at point K decreased,
but the descriptions of the other scenarios were incorrect. This outcome corresponds to option C. Both ChatGPT
and Gemini provided detailed explanations but incorrectly concluded that there was more than one correct answer.
Copilot failed to solve the problem, stating that additional information about light intensity was needed.

In the seventh question, an astronaut was tasked with placing three systems on the Moon: (1) two plane mirrors,
(2) a plane mirror and a concave mirror, and (3) a plane mirror and a convex mirror. A diagram showed a laser
beam from Earth entering each system, and the question asked which systems would reflect the light beam back
to Earth. By analyzing the reflections, systems I and II reflect the light beam back to Earth, while system III does
not. The correct answer is option C. ChatGPT and Gemini correctly answered this question, while Copilot provided
a completely irrelevant explanation unrelated to the question.

In summary, ChatGPT and Gemini performed equally, each answering 42.86% of the questions correctly. Copilot,
on the other hand, achieved a lower accuracy rate, correctly answering only 28.57% of the questions.

Comparison of Answers to TYT 2022 Physics Questions

ChatGPT correctly answered 28.57% of the 2022 TYT Physics questions, Gemini answered 14.28%, and Copilot
answered 42.86%. Below is a detailed comparison of the answers provided by each chatbot to the respective
questions (Note: The answers provided by the chatbots to some questions are given in the appendix).

In the first question, three different scenarios involving variations in gravity were presented, and it was asked
which of these scenarios required the construction of an item with a larger mass. In Scenario 1, a dining table for
four people is replaced with a larger table for six people; in Scenario 2, a vase of flowers is replaced with a heavier
vase of the same size and shape to prevent it from being blown away by the wind; and in Scenario 3, a light dessert
spoon is replaced with a heavier spoon. Among these scenarios, only the heavier vase in Scenario 2 definitively
requires the use of a larger mass, while no certainty exists for the other scenarios. Therefore, the correct answer is
B. All three chatbots answered this question incorrectly due to misinterpretations. Notably, Copilot provided
different answers when asked the same question on multiple occasions.

In the second question, a teacher placed a 1 kg book on a horizontal table and asked students to discuss the forces
acting on the book. Since no additional forces are acting on the book or the table, the students cannot draw the
given inference. According to the principle of action-reaction, the force exerted by the book on the Earth, the Earth
on the book, the book on the table, and the table on the book is 10 N. However, it cannot be concluded that the
force exerted by the Earth on the table is also 10 N. Therefore, the incorrect inference is given in Option E. All
three chatbots answered this question correctly.

In the third question, water was flowing through pipes of varying diameters, and certain sections of the pipes were
damaged, causing water to gush out. In the first pipe, water gushed from the section with a larger diameter, while
in the second case, water gushed from the narrower section. The question required comparing the height of the
gushing water at these points and the velocities of the flowing water in the respective sections of the pipes.
According to Bernoulli's principle, as the cross-sectional area of the flowing water decreases, pressure decreases
while velocity increases. Consequently, water gushing from a larger diameter pipe should rise higher, while the
velocity of water flowing through the narrower pipe should be greater. This comparison is accurately represented
in Option E. Although all three chatbots provided partially correct explanations, they ultimately answered the
question incorrectly. Gemini mentioned Bernoulli's principle but incorrectly compared the velocities between the
two points and chose Option E as the correct answer, explaining that Statements I, I, and III were correct under
this option. However, since the question did not include Statements and only required a single answer option, this
response was categorized as unrelated (N).

The fourth question focused on heat conduction. Ayse held two metal plates that had been in the room for a long
time and observed that Plate K felt colder than Plate L. A piece of ice was placed on each plate, and the question
asked which plate would melt the ice first and why. Since Plate K, which feels colder, has a higher thermal
conductivity, the ice on this plate will melt first. This explanation corresponds to Option A. Both ChatGPT and
Copilot answered this question correctly, while Gemini provided an incorrect response.
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In the fifth question, a positively charged comb touched a neutral piece of paper, causing the paper to touch the
comb and hang in the air. The section of the paper in contact with the comb was labeled A, while the other section
was labeled B. The forces acting on these sections, denoted as F, and Fp, respectively, and the gravitational force
acting on the paper, denoted as G, were analyzed. Three statements were provided about these forces, and the
question asked which of them were correct. The correct explanations are that Fg acts vertically downward and F.
is greater than G. Thus, the correct option is E. Statement I, which claims that F, acts vertically downward, is
incorrect since A will be pulled while B is pushed. All three chatbots answered this question incorrectly. ChatGPT
claimed that none of the statements were correct, while Gemini asserted that Statements I and II were correct,
although this was not among the answer options. Copilot incorrectly stated that the correct answer was D.

The sixth question asked about the behavior of wavefronts as they move from the open sea toward the shore, where
they become denser. The question required determining which of the quantities—wavelength, frequency, and
speed—would decrease as the waves approached the shore. While the speed and wavelength decrease, the
frequency remains constant because the source’s frequency does not change. The correct answer is D. All three
chatbots incorrectly stated that the frequency decreases alongside the wavelength as the waves approach the shore.
This question involved a diagram, and the incorrect responses from all three chatbots suggest potential challenges
in interpreting diagrams or figures.

In the seventh question, parallel stairs were depicted, one leading from the ground floor to the first floor and
another from the first to the second floor. Ali and another person behind him were ascending the lower staircase.
The lower part of the upper staircase acted as a plane mirror. The question asked which directions Ali should look
in to first see the person behind him and then see his own reflection in the mirror. Ali should look in Direction I to
see the person behind him and in Direction II to see himself. Directions II and IV can also be used to observe an
area ahead. The correct answer is A.

Findings Related to Chatbots' Answers to AYT Physics Questions

When analyzing the responses provided by chatbots to the AYT Physics questions over the past three years, their
performance in terms of correct answers is as follows: ChatGPT correctly answered 45.23%, Gemini correctly
answered 26.18%, and Copilot correctly answered 14.28%. These percentages indicate that the accuracy of the
chatbots in answering AYT questions remains relatively low, like their performance on TYT questions. A detailed
comparison of the answers given to the AYT questions by year and chatbot is presented in Table 2 below.

Table 2: Summary Table of Answers Given by Chatbots to AYT Physics Questions

2024 2023 2022
Ques Answ Chat Copil Gemi Ans Chat Copilot Gemi Ans Chat Copil Gemi
tions er GPT ot ni wer  GPT ni wer  GPT ot ni
1 D E A N D C N C D C B E
2 E E A E C C C C D E C C
3 B E D A A E N N A D E D
4 B D D E D D B D A C N D
5 E E B N C C B N A A N N
6 B C C E D D D D B C C D
7 A A C A E E C N E C C A
8 A B C A B B E D E E N N
9 C C C N D D E D C E A A
10 B A N N C D D N A D D D
11 C C C D C C D D E E E E
12 A E E E B B N C D D E D
13 B C E C D B B N D D D D
14 C N N N C C A D A D D A
Corr 35,71 14,28 21,42 71,42 14,28 28,57 28,57 14,28 28,57
ect
(%)

Note: N indicates that given answer not acceptable or there is more than one answer. The web link of exam
questions and related answers is given in related reference section.

Comparison of answers to AYT 2024 physics questions
ChatGPT answered 35.71% of the 2024 AYT Physics questions correctly, while Copilot answered 14.28% and
Gemini answered 21.42%. (Note: The answers given by the bots to some questions are given in the appendix).
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In the first question, two people are swimming in the same direction in a still pool, and another person is moving
parallel to these swimmers. The speeds of Levent and Mert are 3v and 2v, respectively, while the speed of Sarp
outside the pool is v. Which of the following is true about the comparison of the relative speeds of Levent, Mert,
and Sarp in this race? When the relative speeds are compared, the magnitudes of the speeds of Mert relative to
Levent and Mert relative to Sarp are equal. This is given in option D. However, option E, which states that the
speeds are equal (not the magnitudes of the speeds), is incorrect because speed is a vector quantity and cannot be
equal without considering direction. In this question, ChatGPT selected E, Copilot selected A, while Gemini
claimed that none of the options were correct. ChatGPT and Copilot ignored the vector nature of velocity and gave
the answer as E, reflecting a general misconception.

In the second question, a ball with a mass of 1 kg and a bird with a mass of 1 g are released from a height of 5 m
above the ground in an environment where air resistance is neglected. The question asks which of the quantities
of force, acceleration, and fall time are expected to be equal for these two objects. The acceleration and fall time
acting on the two bodies are the same, but the force acting on them cannot be the same. Accordingly, the correct
answer is option E. In this question, ChatGPT performed the correct calculations and reached the correct result.
Additionally, Gemini provided the correct explanation but incorrectly labeled the answer as B. This was accepted
as correct due to the right solution and explanations. Copilot, on the other hand, explained the situation but failed
to state that the net force acting on the objects was not equal, resulting in an incorrect answer.

In the third question, the trajectory of an object thrown obliquely at a certain angle on a flat surface where friction
is neglected is given. Three points are marked on the trajectory: point K is located before L, the maximum height
of the flight, and point M is located before the ground impact. Since the magnitude of the linear momentum is
p=mv and the mass does not change throughout the motion, the magnitude of the velocity at each point is used to
compare the momenta at those points. Therefore, the correct comparison is given in option B: the largest
momentum is at M and the smallest at L. All three chatbots gave wrong answers in this question. ChatGPT
mistakenly focused on angular momentum, Copilot on potential energy, and Gemini attempted to find the velocities
but misinterpreted the points K, L, and M, leading to an incorrect comparison of velocities and momentum.

In the fourth question, it is stated that in an environment where friction is neglected, a heavy stone block is pulled
at constant speed up an inclined plane instead of being lifted to place it on a 2-meter-high wall. The question asks
which of the following objectives are realized: 1. saving path; II. applying smaller force; and III. doing less work?
All three chatbots gave wrong answers. ChatGPT and Copilot both said the correct answer was D, while Gemini
said the answer was E, stating that all Statements were correct. Here, saving work is not possible, and only force
is gained at the expense of distance. Thus, the correct answer is B, meaning only Statement 11 is true.

In the fifth question, three-point charges with equal magnitudes are placed equally spaced in the same direction.
Two of these charges are positive, and the one on the far right is negative. Between the charges, points L and M
are given, and the ratio of the potentials at these points is asked. Since potential is a scalar quantity, the ratio can
be found by summing the potentials of the three charges at the given points. When these calculations are performed,
the ratio is 5. This is given in option E. Only ChatGPT solved this question correctly with the correct steps, while
Copilot gave the wrong answer, and Gemini provided an answer not listed among the options, stating that the
potential at each point was equal.

In the sixth question, the paths of four particles of equal mass are drawn as they enter a uniform magnetic field
perpendicular to the plane of the page. Particle K rotates clockwise, particle L moves straight without deviation,
particle M rotates counterclockwise, and particle N rotates clockwise. The question asks which of the given options
correctly identifies the sign of the charges based on their movements. Since the direction of the magnetic field is
not provided, it should be considered as either in or out of the plane of the page, and the right-hand rule should be
applied to the particles accordingly. Considering these situations, K and N can be positive, M can be negative, and
L can be neutral. This is given in option B. All three chatbots gave wrong answers to this question, indicating a
failure to apply the right-hand rule correctly according to the magnetic field direction.

In the seventh question, it is stated that a resistor, a coil, and a capacitor are connected in series to an alternating
voltage source. The question asks which of the following quantities will increase by increasing the frequency of
the applied alternating voltage when this circuit is operating at resonance frequency: I. Impedance of the circuit,
II. Effective current of the circuit, and III. Capacitance of the capacitor. Increasing the frequency will increase the
inductance and decrease the capacitance, leading to an increase in impedance. Since the effective current depends
on the maximum current, this value will remain the same. The only increasing quantity in the answer is the
impedance of the circuit, that is, option A. ChatGPT and Gemini answered this question correctly, while Copilot
gave the wrong answer by repeating the Statements and selecting C.
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In the eighth question, three individuals compete in a race on a circular track with a common center. Each runner
starts from a different point on the track and aims to reach the same finish line. Assuming all runners maintain
constant speeds, the race commences simultaneously. The scenario reveals that Kardelen, who begins furthest
behind, and Tulip, starting slightly ahead, complete the race at the same time. However, Violet, who had the initial
lead, finishes last. The question then requires the comparison of the angular velocities of these runners with respect
to the center of the circle. Given that Kardelen, despite starting from the furthest back, finishes first, and Violet,
who began ahead, finishes last, it can be deduced that Kardelen possesses the highest angular velocity, while Violet
exhibits the lowest. Tulip's angular velocity falls between these two extremes. This relationship is correctly
identified in option A. Only Gemini provided the correct answer to this question, while ChatGPT and Copilot erred
in their comparison of angular velocities.

In the ninth question, a satellite is depicted orbiting Earth at a constant speed R from the center, with external
influences disregarded. Three Statements regarding the satellite's motion are presented, and the task is to determine
their veracity. Statement-I states that the work done by gravity on the satellite during one complete revolution is
zero. Statement-11 asserts that the satellite's angular momentum remains constant. Statement-I1I claims that the net
force acting on the satellite is zero. Since the satellite maintains a constant speed, it experiences a centripetal force,
rendering statement III false. However, the satellite's angular momentum remains constant, and the work
performed by gravity over one revolution is indeed zero. Therefore, Statements I and II are true. The correct answer
is given in option C. ChatGPT, despite correctly identifying Statements I and II, incorrectly selected option D.
Gemini, while correctly stating that Statements II and III are true, was classified as "N" as this combination was
not among the provided options. Copilot initially failed to provide a solution when presented with the question
accompanied by an image, likely due to language processing limitations. However, when the question was
presented in textual format, Copilot successfully provided the correct answer.

In the tenth question, a metronome bar, considered massless, is equipped with a slider that can be treated as a point
mass at its end. This system undergoes simple harmonic motion, akin to a simple pendulum. The slider's position
can be adjusted, altering the oscillation period by varying the distance between the slider and the fixed points. The
environment remains constant, and the period of oscillation of the rod is denoted as Tk when the slider is at point
K (1 unit from the center) and Tr. when the slider is at point L (3 units from the center). The question seeks the
ratio of these periods (Tx/TL). Recognizing that the period is directly proportional to the square root of the length,
the ratio (1/V3) is determined. While ChatGPT selected option A, both Copilot and Gemini provided answers not
listed among the options, resulting in their responses being classified as "N."

In the eleventh question, the siren of a stationary ambulance emits sound waves with a frequency of 1600 Hz. As
the ambulance commences its journey along a linear path at a constant speed, it continues to emit sound waves at
the same frequency. Simultaneously, the ambulance approaches Asuman while moving away from Altay. Ahmet,
seated within the ambulance, observes the sound waves. The question inquires which of the given options
accurately describes the frequencies of the sound waves perceived by Ahmet, Asuman, and Altay while the
ambulance is in motion. The Doppler effect dictates that an observer approaching a sound source perceives a higher
frequency, whereas an observer moving away from the source perceives a lower frequency. However, since Ahmet
is within the ambulance, the frequency of the sound waves he perceives remains unchanged, matching the source
frequency. Consequently, the correct answer is C, and the frequency heard by Asuman may indeed be 1700 Hz
(indicating an increase). ChatGPT and Copilot correctly answered this question, while Gemini provided an
incorrect response.

In the twelfth question, it is established that when a U-235 nucleus captures a low-energy neutron, it undergoes
fission, resulting in the formation of two product nuclei, denoted as K and L, along with the release of a few
neutrons. Numerous binary product combinations of different K and L nuclei can occur during this nuclear fission
event. The question explores whether the sum of the atomic numbers, mass numbers, and neutron numbers of the
K and L product nuclei in any of these combinations equals that of U-235. This statement is presented in option
A. All three chatbots erroneously selected option E. Since neutrons are also released during the fission of uranium,
the mass number and neutron number of the K and L nuclei will inevitably change. However, the atomic number
(number of protons) remains constant. Therefore, only the atomic number of the K and L product nuclei in any
combination will always equal that of U-235.

In the thirteenth question, a graph depicting the change in kinetic energy of electrons ejected from a metal surface
as a function of the incident light frequency is presented. The question seeks to determine which values on the
graph are sufficient to ascertain the metal's threshold energy without requiring any constants beyond those
provided. According to the graph, point L, where the linear extension of the data intersects the frequency axis,
corresponds to the threshold energy of the metal. Therefore, knowledge of this value alone is sufficient to determine
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the threshold energy. The correct answer is B. ChatGPT and Gemini both selected option C, while Copilot chose
option E.

In the fourteenth question, a graph illustrating the variation in resistance of a material with temperature is provided.
A closed electrical circuit is constructed using this material to create a sliding rheostat. The rheostat's operation is
tested at different temperatures, and the corresponding brightness of a lamp within the circuit is observed. Three
Statements are presented, and the task is to identify the true statements based on the experimental observations
and the provided graph. Statement I: At temperatures exceeding Tc, the bulb's brightness increases when the
rheostat slide is moved from position 1 to position 2. Statement II: At temperatures above Tc, the battery in the
circuit becomes unnecessary for the bulb to illuminate. Statement III: At temperatures below Tc, the bulb's
brightness remains unchanged when the rheostat slide is moved from position 1 to position 2. The graph indicates
that the material exhibits superconductivity at temperatures below Tc, maintaining a constant resistance.
Conversely, at temperatures above Tc, the material's resistance increases. Based on these observations, Statement
Il is deemed false, while Statements I and III are true. The correct answer is given in option C. All three chatbots
provided responses that were not among the listed options. ChatGPT asserted that only Statement III is true,
Gemini claimed that Statements I and II are true, and Copilot stated that Statements I and III are true while also
erroneously indicating that Statement I and IV are false. These explanations, however, lacked direct relevance to
the question. Consequently, all three chatbot responses were categorized as "N".

Comparison of answers to AYT 2023 physics questions

ChatGPT demonstrated a superior performance, correctly answering 71.42% of the 2023 AYT Physics questions,
while Gemini achieved 28.57% and Copilot 14.28%. A comparative analysis of the answers provided by these Al
models to each question is presented below. (Note: The answers provided by the bots to some questions are
included in the appendix.)

In the first question, a vector-based scenario involves a dog escaping from a garden hut. The dog initially travels
100 meters northeast (NE) and then 60 meters west on the horizontal plane. Ahmet, the dog's owner, runs 60 meters
west from the hut to a cherry tree upon observing the dog's escape. The question requires the determination of the
shortest distance and direction Ahmet must travel from the cherry tree to reach his dog. By graphically representing
the movements as vectors, it is determined that Ahmet needs to travel 100 meters in the northeast direction from
the tree. This solution is presented in option D. ChatGPT initially selected option C when the question was
presented as an image but provided the correct answer when presented in text format. Gemini consistently selected
option C for both image and text versions. Copilot, while recognizing the vector nature of the problem, incorrectly
interpreted the scenario as involving an ice skater, leading to the selection of option A.

In the second question, a tray with a mass of 0.8 kg and a juice box with a mass of 0.4 kg are positioned on a
horizontal, frictionless table. Ali exerts a constant, horizontal force on the tray, causing both objects to move
together. Given that the juice box accelerates at 5 m/s?, the question asks for the magnitude of the force applied by
Ali to the tray. Employing Newton's Second Law (F=ma), the magnitude of the force is calculated to be 8 N. The
correct answer is C. All three Al models successfully arrived at the correct answer due to the straightforward
application of this fundamental physics principle.

In the third question, the speed-time graphs of two automobiles, initially at rest, are provided. The question presents
three statements regarding their motion: Statement I: Automobile K initially accelerates and then decelerates to a
stop. Statement II: Automobile K returns to its starting position at the 30-second mark.

Statement I1I: At the 30-second mark, automobile L is positioned ahead of automobile K. An analysis of the graph
reveals that Statement I is true, while Statements II and III are false. Consequently, the correct answer is option A.
ChatGPT incorrectly asserted the veracity of all three statements. Gemini, after analyzing the question,
inconsistently concluded that only Statement II is true, selecting option B. Copilot provided an inconclusive
answer, demonstrating an incorrect processing of the question.

In the fourth question, a 1 kg block of play dough is utilized in an inelastic collision experiment. Identical 0.1 kg
iron balls are horizontally thrown at 3 m/s towards the block. Upon impact, the balls adhere to the block, causing
it to move at 2 m/s on a frictionless surface. The question seeks to determine the number of iron balls that become
embedded in the block. By applying the principle of conservation of momentum, it can be determined that a total
of 20 balls become embedded in the block. This solution is presented in option D. ChatGPT and Gemini both
arrived at the correct answer, while Copilot provided an incorrect solution.
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In the fifth question, Ayse and Ali enter a revolving door within a store. The door comprises four identical wings
(K, L, M, and P) that rotate around the central axis (O). Handles L and M are located 50 cm from the axis (O),
while handles K and P are positioned 100 cm from the axis. Three statements are presented, and the question asks
which scenarios would result in the rotation of the door around the axis O when forces are applied perpendicular
to the door's surface: Statement I: Ayse applies a 10 N force pushing at handle L and a 10 N force pulling at handle
M. Statement II: Ayse applies a 20 N force pulling at handle L and a 10 N force pulling at handle P. Statement III:
Ayse applies a 20 N force pushing at handle K and a 10 N force pushing at handle P.

By examining the torques (moments) generated, it can be determined that the door will rotate in scenarios I and
III, while in scenario II, the net torque is zero. The correct answer is therefore I and III, which corresponds to
option C. ChatGPT provided the correct answer, while Gemini provided an incorrect response. Copilot failed to
provide a relevant answer, instead offering explanations unrelated to the question.

In the sixth question, an ammeter with a wire frame positioned within a uniform magnetic field rotates around an
axis. The ammeter needle indicates zero when no current flows through the wire frame. When a current (i) passes
through, the magnetic field exerts a force proportional to the current, causing the needle to deflect. The question
inquiries about the changes that would result in a greater needle deflection: I: Using a magnet with stronger pole
intensities. II: Decreasing the distance between the N and S poles of the magnet. III: Increasing the distance
between the N and S poles of the magnet. Statements I and II are correct, while Statement III is incorrect. This
combination is presented in option D. All three AI models correctly answered this question.

In the seventh question, a camera flash system is described, comprising a battery, capacitor, switch, and a
specialized bulb. When the switch is activated, the energy stored in the capacitor by the battery is released,
producing a bright flash of light. The question presents three statements: Statement I: Increasing the battery's
potential difference decreases the capacitor's capacitance. Statement II: Utilizing a fully charged capacitor with a
larger capacitance results in a more intense flash. Statement I1I: During the flash, the charge stored in the capacitor
decreases. Statements I and III are correct, while Statement I is incorrect. This combination is presented in option
E. ChatGPT provided the correct answer, while Copilot and Gemini provided incorrect responses. Gemini
inconsistently concluded that all three statements were correct and selected an option that was not available,
resulting in an incorrect classification. This analysis highlights the varying performance levels of the Al models
across different physics question types. While ChatGPT demonstrated superior performance overall, all three
models exhibited limitations in specific areas, such as vector analysis, graph interpretation, and nuanced conceptual
understanding.

The eighth question addresses a simple transformer with primary and secondary windings. It states that when a
voltage is applied to the primary circuit, a voltage is induced in the secondary circuit. The question then inquires
which of the following quantities in the primary circuit are typically greater than their corresponding values in the
secondary circuit: I. Voltage, II. Power, III. Number of turns. In an ideal transformer, power is conserved. However,
in a real-world transformer, energy losses (such as those due to resistance and core losses) occur. Therefore, the
power in the secondary circuit is generally less than the power in the primary circuit. Consequently, only
explanation II (power) is correct. This is presented as option B. ChatGPT provided the correct answer, while
Gemini and Copilot offered incorrect responses.

The ninth question involves a series of experiments designed to determine the type of three unknown circuit
elements: K, L, and M. In these experiments, an alternating voltage with constant amplitude and variable frequency
is applied to each element, and the resulting change in impedance is measured. The experimental results reveal the
following: 1. The resistance of K increases with frequency. II. The resistance of L remains constant. III. The
resistance of M decreases with frequency. Based on these observations: K exhibits the characteristics of an
inductor (coil), as the impedance of an inductor increases with increasing frequency. L demonstrates the behavior
of a resistor, as its resistance remains constant regardless of frequency. M exhibits the characteristics of a capacitor,
as the impedance of a capacitor decreases with increasing frequency. The correct answer is option D. ChatGPT
and Gemini provided correct answers, while Copilot provided an incorrect response.

In the tenth question, the motions of a glass ball undergoing uniform circular motion on a string and an iron ball
undergoing simple harmonic motion on a spring are compared. The question asks which of the following
statements are true: 1. The velocities of these two balls are always constant. II. Their acceleration is always
perpendicular to the velocity. III. The work done by the net force on the balls in one period is zero. Uniform
Circular Motion: Velocity is constant in magnitude but continuously changes direction. Acceleration (centripetal
acceleration) is always directed towards the center of the circle and is perpendicular to the velocity. The net force
(centripetal force) acts perpendicular to the displacement over one complete cycle, resulting in zero-net-work.
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Simple Harmonic Motion: Velocity varies continuously. Acceleration is always directed towards the equilibrium
position and is not always perpendicular to the velocity. The net force acts against displacement, resulting in zero-
net-work over one complete cycle. Therefore, only Statement III is true for both types of motion. The correct
answer is option C. None of the Al models provided the correct answer. ChatGPT and Copilot selected option D,
while Gemini incorrectly stated that Statements I and III are true and selected option D, which was not a valid
option, resulting in its response being classified as "N." This indicates a potential gap in the Al models' ability to
compare different types of motion.

In the eleventh question, Ayse observes an acrobat walking on a tightrope while balancing with a pole. Her physics
teacher explains that this balancing act can be understood in terms of the concept of moment of inertia. The
question asks which of the following changes would assist the tightrope walker in maintaining balance: 1. Using a
pole of the same mass but greater length. II. Attaching two identical weights to the ends of the same pole. II1.
Using a pole of the same length but less mass. Increasing the moment of inertia around the tightrope walker's
center of mass would enhance stability. This can be achieved by: 1. Increasing the length of the pole: This increases
the distance of the pole's mass from the axis of rotation (the tightrope walker's center of mass), thereby increasing
the moment of inertia. II. Attaching weights to the ends of the pole: This also increases the distance of the mass
from the axis of rotation, increasing the moment of inertia. Therefore, Statements I and II are correct. The correct
answer is option C. ChatGPT provided the correct answer, while Copilot and Gemini incorrectly stated that
Statements II and III were correct.

In the twelfth question, the rings of a planet consist of particles orbiting in their own paths. Identical particles K
and M orbit the planet, with K located closer to the planet than M. The question asks which of the following
quantities are smaller for particle K compared to particle M: Linear velocity, Orbital period, Angular velocity,
Magnitude of centripetal acceleration and Gravitational force. Kepler's Laws of Planetary Motion dictate that:
Closer objects to the planet have shorter orbital periods. Closer objects to the planet have higher linear velocities.
Closer objects to the planet experience greater gravitational forces. Therefore, only the orbital period of particle K
is smaller than that of particle M. The correct answer is option B. Only ChatGPT provided the correct answer.
Gemini and Copilot provided incorrect responses, with Copilot selecting option C without providing any
explanation, resulting in its response being classified as "N."

In the thirteenth question, in an environment without air friction, a point target tied to a string undergoes simple
harmonic motion between points A and C. An archer fires an arrow at a constant speed of 50 m/s parallel to the
ground as the target begins its motion from point A. The arrow strikes the target at point B, which is located 100
meters away and represents the equilibrium position. The question asks for the oscillation period of the target. The
horizontal travel time of the arrow is 100 m / 50 m/s = 2 seconds. Since the target travels from point A to point B
(one-quarter of the oscillation) in 2 seconds, the full oscillation period is 2 seconds x 4 = 8 seconds. The correct
answer is option D. ChatGPT and Copilot selected option C, while Gemini did not specify an option, stating only
that the period is less than 2 seconds. Gemini's response was therefore classified as "N."

In the fourteenth question, an interference pattern is observed in water. The question requires the comparison of
the vibration amplitudes at three different points (I, II, and III) within this pattern. Points I and III correspond to
regions of constructive interference (peak + peak), resulting in maximum amplitude. Point II corresponds to a
region of destructive interference (peak + trough), resulting in minimal or zero amplitude (damping point).
Therefore, the amplitudes at points I and III are equal and greater than the amplitude at point II. The correct answer
is option C. Only ChatGPT provided the correct answer. Copilot initially provided option A when the question was
presented in Turkish but later provided option C when presented in English, without offering a detailed
explanation. The response provided in Turkish was accepted as correct.

Comparison of answers given to AYT 2022 physics questions

In the first question, Ahmet pushes a parcel forward, while Ali pulls it towards him simultaneously. The question
explores the possible directions of motion for the parcel given the combined forces. All three Al models provided
incorrect answers. The correct answer is that the parcel can move in directions II and 111, as the combined forces
will result in a net force that does not solely align with the direction of either individual force. This is presented in
option D.

The second question describes a truck traveling at a constant speed eastward on a horizontal, frictionless road. A
crate rests on the horizontal plane of the truck. The question asks which of the following statements are true for an
observer at rest relative to the ground: 1. The truck exerts an easterly force on the crate in the horizontal direction.
II. The crate exerts a downward force on the truck in the vertical direction. III. The net force acting on the crate is
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zero. All three Al models provided incorrect answers. The correct answer is that statements II and III are true,
while statement I is false. This is presented in option D.

The third question presents two experiments involving identical eggs. In the first experiment, an egg dropped from
a height onto a hard surface break without bouncing. In the second experiment, the egg is surrounded by soft
packaging foam before being dropped from the same height. In this case, the egg stops without breaking. The
question asks which of the following quantities increased during the collision in the second trial compared to the
first: I. The interaction time between the egg and the ground. II. The change in momentum of the egg. III. The
average force exerted by the ground on the egg. The correct answer is that in the second experiment, the interaction
time between the egg and the ground increased. This is presented in option A. All three Al models provided
incorrect answers.

The fourth question presents a scenario where Ayse is given three scissors of the same length but with different
blade lengths and distances from the support point to the blade tip. She is asked to determine which pair of scissors
would require the least force to cut a wire when applying force vertically to the handles. The correct answer is that
the force required to cut the wire is minimized when the force arm (distance from the handle to the support point)
is maximized and the load arm (distance from the support point to the blade tip) is minimized. This is presented in
option A. All three Al models provided incorrect answers. Copilot's answer was deemed irrelevant and classified
as "N."

The fifth question describes a positively charged particle moving through two regions. In region I, the particle
moves without deviation in a uniform electric field. In region II, the particle deviates clockwise in a uniform
magnetic field. The question asks for the directions of the applied electric and magnetic fields that would result in
this observed motion. The correct answer is that the electric field must be in the direction of the particle's
movement, and the magnetic field must be directed outward from the plane of the page, as determined by the right-
hand rule. This is presented in option A. Both Copilot and Gemini failed to provide any answer, resulting in their
responses being classified as "N." Only ChatGPT provided and explained the correct answer.

The sixth question addresses the Compton effect, specifically inquiring about the changes in the properties of a
photon after undergoing Compton scattering. The question asks which of the following quantities decrease in
magnitude for the scattered photon compared to the incident photon: 1. Velocity, II. Momentum, III. Wavelength.
ChatGPT and Copilot selected option C, and Gemini selected option D, all of which were incorrect. The correct
answer is that the momentum of the scattered photon decreases, its speed remains constant, and its wavelength
increases due to a decrease in energy. This is presented in option B.

The seventh question presents a scenario involving an electrical appliance, a socket, and a transformer. The
transformer has primary and secondary windings with a turn ratio of 2:1 (KN: LM). The electrical appliance
operates at 110 volts, and the socket provides 220 volts. The question asks how the cables should be connected for
the appliance to function correctly. All three Al models provided incorrect answers. ChatGPT and Copilot selected
option C, while Gemini selected option A. The correct answer is to connect the socket ends to the high-voltage
winding part of the transformer (L to 1 and M to 2) and the appliance to the low-voltage winding part (K to 3 and
N to 4). This is presented in option E."

The eighth question presents three arrows that are shot and embedded into a target board that is rotating at a
constant angular velocity. Arrow K is closest to the center, arrow M is furthest away, and arrow N is positioned in
the middle. The question asks to compare the angular and linear velocities of these arrows. All arrows share the
same angular velocity as the rotating target board. However, their linear velocities differ. The outer arrow (M)
possesses the highest linear velocity, while the inner arrow (K) has the smallest linear velocity. This relationship
is correctly expressed in option E. Only ChatGPT provided the correct answer. Copilot and Gemini were unable
to provide a complete answer, resulting in their responses being classified as "N."

The ninth question presents the Earth's orbit around the Sun depicted, with point B representing the perihelion
(closest point) and point A representing the aphelion (farthest point). The question asks for a comparison of the
magnitudes of Earth's angular momentum and linear velocity at these points. The angular momentum of the Earth-
Sun system remains constant due to the conservation of angular momentum. However, Earth's linear velocity is
greater at perihelion (point B) than at aphelion (point A) due to Kepler's laws of planetary motion. The correct
answer is given in option C. All three Al models provided incorrect answers. For example, ChatGPT incorrectly
identified the closest position as the farthest, leading to an opposite conclusion.
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The tenth question presents an object attached to a spring undergoes simple harmonic motion on a frictionless
horizontal plane. The question asks which of the following statements are true: 1. The object's acceleration is
greatest when its speed is lowest. II. The spring's potential energy is lowest when the object's velocity is lowest.
III. The force exerted by the spring on the object is inversely related to its velocity throughout the motion.
Statement I is true. At the turning points of the motion (maximum displacement), the object's speed is zero, and its
acceleration is at a maximum. Statement I is false. The spring's potential energy is maximum when the object's
displacement is maximum, and its velocity is zero. Statement III is false. The force exerted by the spring is directly
proportional to the displacement from the equilibrium position, not inversely proportional to the velocity. Only
statement I is correct. The correct option is A. All three Al models incorrectly selected option D, which stated that
both I and II are true.

The eleventh question presents the Doppler effect as a phenomenon observed in various types of waves. The
question asks about the types of waves in which this effect can be observed: 1. Transverse waves, 1. Longitudinal
waves, III. Electromagnetic waves. The Doppler effect can be observed in all three types of waves: Transverse
waves: Examples include electromagnetic waves (light, radio waves) and waves on a string. Longitudinal waves:
Examples include sound waves. The correct answer is option E, indicating that the Doppler effect can be observed
in all three types of waves. All three AI models correctly answered this question.

The twelfth question starts with the following explanation: Higgs boson, a fundamental particle predicted and
discovered by the Standard Model, interacts with other particles to give them mass. Then, the question asks which
particles interact with the Higgs boson: 1. Photon, II. Electron, III. Up quark. Photons, being massless, do not
interact with the Higgs boson. Electrons and up quarks, however, do interact with the Higgs boson and acquire
mass through this interaction. The correct answer is option D. All three Al models correctly answered this question.
The thirteenth question addresses the postulates of Einstein's special theory of relativity: 1. The speed of light in a
vacuum is constant for all observers, regardless of their relative motion. II. The laws of physics are the same for
all observers in uniform motion relative to one another. Statement I1I, which states that the laws of physics change
according to the motion of the observer, is incorrect. The correct option is D.

In the fourteenth question a conversation between friends about medical imaging techniques is given: Zeynep
discusses not keeping metal objects near the device. Omer mentions a method using potentially harmful light. Sule
mentions a device that doesn’t use electromagnetic waves. The correct interpretations are: Zeynep: This likely
refers to an MRI (Magnetic Resonance Imaging) scan, which uses strong magnetic fields and requires the removal
of metal objects. Omer: This likely refers to an X-ray scan, which uses X-rays, a form of electromagnetic radiation.
Sule: This likely refers to an ultrasound scan, which utilizes sound waves instead of electromagnetic radiation. The
correct answer is option A. Gemini provided the correct answer, while ChatGPT and Copilot provided incorrect
answers.

CONCLUSION AND DISCUSSION

This study aimed to analyze and compare the performance of three Al chatbots—ChatGPT, Gemini, and Copilot—
in answering questions from the Turkish Physics Entrance Examination over the past three years. The findings
revealed that ChatGPT correctly answered 38.09% of the TYT physics questions, while Gemini and Copilot each
achieved a success rate of 28.57%. For the AYT physics questions, ChatGPT demonstrated superior performance
with a correct response rate of 45.23%, compared to Gemini's 26.18% and Copilot's 14.28%. Although ChatGPT
outperformed the other chatbots overall, Copilot exhibited the lowest success rate. Notably, the correct answer
rates for all chatbots remained below an acceptable threshold for both the TYT and AYT questions.

Additionally, the analysis of TYT questions labeled as "N" (indicating irrelevant answers) showed that both
ChatGPT and Copilot produced three such responses (14.28%), whereas Gemini had four (19.04%). For AYT
questions, ChatGPT had one "N" response (2.38%), while Gemini had 12 (28.57%) and Copilot had seven
(16.66%). These results suggest that Gemini and Copilot underperformed in providing relevant answers compared
to ChatGPT. Specifically, Copilot frequently struggled with questions requiring image interpretation, often failing
to comprehend and respond accurately (see Appendix).

Previous research supports these findings. Gregorcic and Pendrill (2023) noted that ChatGPT's responses to
physics questions were often unreliable and inconsistent, rendering it inadequate as a primary resource for students
and educators. Dahlkemper et al. (2023) reported that ChatGPT performed reasonably well on complex physics
questions, whereas Kortemeyer (2023) found that ChatGPT-3.5's performance on the Force Concept Inventory
(FCI) was comparable to that of novice students, with a correct answer rate of approximately 50—60%. Similarly,
the average correct answer rate for all three chatbots on the TYT and AY T physics questions remained below 50%,
indicating suboptimal performance. In contrast, dos Santos (2023) found that ChatGPT-4 outperformed Bing and
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Bard in answering physics questions, offering more accurate and detailed responses. Yeadon and Hardy (2023)
observed that ChatGPT-3.5 correctly answered only 30—40% of university entrance-level physics questions. Also,
Aldazharova et al. (2024) reported that GPT-4 demonstrated impressive proficiency on numerous FCI items,
especially those pertaining to Newton's third law, where it achieved perfect scores on several questions. However,
it faced considerable challenges with items that required the interpretation of figures and spatial reasoning. While
Al holds great potential as an educational tool, it still needs substantial improvement to fully align with human
problem-solving abilities. Meanwhile Tong et al. (2024) reported that in comparison to the performance of
ChatGPT-3.5 and the students, ChatGPT-4 demonstrated superior capabilities in tackling physics conceptual
understanding and reasoning problems.

General limitations of large language models (LLMs) as Al agents have been highlighted by researchers such as
Mclntosh et al. (2024), Hadi et al. (2024), and Lappin (2024). These limitations extend to Al chatbots answering
physics questions (Borji, 2023; Gregorcic & Pendrill, 2023; Liang et al., 2023; Polverini & Gregorcic, 2024).
Liang et al. (2023) identified three key constraints: (1) LLMs generate text by predicting speech patterns rather
than applying human-like reasoning, leading to deficiencies in numerical problem-solving; (2) while mathematical
variables are used symbolically, physical variables correspond to real-world phenomena, making it difficult for
LLMs to correctly translate problem statements into applicable physical concepts; and (3) physics problems often
require vector-based reasoning rather than straightforward numerical calculations, posing additional challenges for
LLMs.

These limitations may explain the chatbots' poor performance on physics-related questions. For example, when
addressing questions about magnetic fields, the chatbots often fail to apply theoretical principles correctly.
Similarly, when interpreting a mass-volume graph in TYT questions, the chatbots focused solely on graphical
trends, overlooking fundamental physical principles such as the stratification of fluids based on density. Borji
(2023) identified 11 common error types in ChatGPT's responses, including logical, mathematical, coding, and
factual errors, as well as inherent biases. The accuracy of chatbot responses varies across domains, with higher
performance observed in fields such as finance, programming, law, and health education (Lo, 2023). Improving
LLMs' performance on conceptual physics tasks may require deeper insight into their operational mechanics and
the application of effective engineering techniques. Persistent challenges include handling complex knowledge,
ambiguous statements, deep analysis, and context-dependent questions.

To enhance Al performance in physics education, improvements in training methodologies are necessary. One
approach is to integrate domain-specific datasets with targeted reinforcement learning techniques, ensuring that
chatbots develop a deeper understanding of physics principles. Fine-tuning LLMs using expert-reviewed
educational resources, including structured physics textbooks and problem sets, may enhance their ability to
process and apply physical laws accurately. Moreover, hybrid Al models combining rule-based systems with deep
learning can mitigate the inconsistencies observed in generative models by enforcing logical and mathematical
consistency.

The constraints limiting chatbot performance can be further understood through established cognitive theories.
Bloom’s Taxonomy classifies cognitive learning into six levels, from basic knowledge recall to higher-order
evaluation and creation. Al models generally excel at lower-level cognitive tasks, such as recalling definitions or
summarizing information, but struggle with higher-order reasoning, such as synthesizing multiple concepts or
evaluating physical scenarios. Enhancing Al's ability to function at higher cognitive levels would require
incorporating reasoning-based training methodologies, such as logic-driven fine-tuning and problem-
decomposition strategies.

Similarly, Cognitive Load Theory (CLT) posits that complex tasks requiring high cognitive effort can overwhelm
a learner’s working memory, hindering comprehension and problem-solving. Al-generated responses that provide
overly detailed, yet incoherent explanations may contribute to extraneous cognitive load, reducing their
educational effectiveness. Training AI models to prioritize clarity, coherence, and problem-relevant explanations
could improve their usability in educational settings. Additionally, adaptive Al models that assess user proficiency
and tailor explanations accordingly could enhance student learning experiences by reducing cognitive overload.
To ensure that Turkish physics questions were correctly interpreted by the Al chatbots, some were also posed in
English. The responses remained unchanged, suggesting that the chatbots understood the language but
misinterpreted the underlying meaning, leading to incorrect answers -a phenomenon also reported by Kharchenko
and Babenko (2024).

In this study, TYT and AYT questions were presented to the chatbots using simple prompts, resulting in varied
response styles, ranging from concise answers to detailed solutions (see Appendix for examples). Future research
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could explore whether more detailed prompts influence chatbot performance. Given the probabilistic nature of
LLMs, their problem-solving abilities should be assessed with caution. The variability in responses to identical
questions is influenced by a parameter known as "temperature." Most chatbots operate with a default temperature
setting of 0.7, allowing for response variation, whereas a temperature of zero ensures consistency by selecting the
highest-probability response. Higher temperature settings increase the likelihood of deviation from optimal
answers (Borovsky, Han¢, & Hancova, 2024).

Furthermore, general LLMs such as ChatGPT are trained on vast internet-based datasets, which may propagate
misconceptions or Al hallucinations. To mitigate these issues, Al tools should be leveraged as facilitators rather
than authoritative sources in active learning environments (Borovsky, Han¢, & Hancova, 2024). Students must be
encouraged to critically evaluate chatbot-generated responses and cross-verify information with reliable sources.
Additionally, researchers, educators, and students should recognize that Al chatbot performance can be improved
through prompt optimization (Kharchenko & Babenko, 2024).
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Appendix: Some Answers Given by Chatbots to TYT and AYT Physics Questions

2024 TYT 1st physics question

Answer given by ChatGPT (Turkish)

Answer given by Copilot (Turkish)

Answer given by Gemini (Turkish)

1. Sisleme sanatianndan biri olan ebru, ebru teknesinde
yer alan yogunlastinimis su azerinde yizen toprak
ve toz boyalarta resim ve desen olusturma sanatidir.
Cicegi kimizi ve govdesi yesil renkii oian sekildeki gibi
bir lale resmi olusturmak amaciyla kulaniimasi
planianan su ve boyalarin kitie-hacim grafigi asagida
veriimistir

Kitle

Asup
Kimiz boya
Yesd boya
Bsup

Sokildoki lale resmini olusturabilmek igin obru
teknesinde

yargilanndan hanglleri dogrudur?
A) Yalmiz | B) Yalniz Il C)Yalniz Il

D)lvell E)lvelll

Grafikteki Bilgiler: ES

* Asuyu ve B suyu farkli bilegenlere sahip. -

« Kirmizi boya ve yesil boya da grafikte gsterilmis. Rl ey SIS p LA R "

+ Katle-hacim grafiginde kirmizi boya ve yesil boya, A suyu ve B suyu a1 coney, ey ¢ ek Eoru sanwbond e yaoma i 8 fark s o, B scar i A sy iger sa @
Gzerinde farkli egimler olugturmus. sk ...”5:

SGIGE r Uy TogursmRtiTg b s, Hazrian i

Grafikteki Egrilerin Yorumu: T S

« A suyu ve B suyu farkh yogunluklara sahip. 8 oy Dot ax yogurtagtrire b ks

= Kirmizi ve yesil boyalar; A ve B sulan ile farkh kangimlar olugturuyor. + Verler iadeler 1oprak exlerst, B topras. suyun yiseyinde b fim chuatus

Lale Resminin Ozellikleri: ol st e S P

« Gigedi kirmizi, gdvdesi yesil. 2 Ave smeun er isd de bl Lae yopmak icin

Onermeleri inceleyelim:  ¥ainezen 0 suyu kullanlable 1. Ebru teknesine A suyu dokiddr.

1. 1. Yalnizca A suyu kullanilabilir. Dogru lfadeler - S O i A00R v It muyumon dnerin domintin

. ikten A suyunun kirmizi ve yesil boyalarla iyi kangim sagladigini o Vark > ﬁ”ﬂ”ﬁﬁ!ﬁ”ﬂ“ﬁ:

grebiliriz.

o Kirmiz: ve yesil boyalar ile e, A suyu kullanilabilir. T ”,_.Mwnxuie..v?a e i s o

2. 11. Yalnizca B suyu kullanilabilir. y

o Ayni sekilde, grafikte B suyunun da kirmiz:i ve yesil boyalarla iyi b s

kangim sagladigin gorebilr i “.W:.»E}.“aﬂ!: R AT R s
o Kirmizi ve yesil boyalar ile e, B suyu da kullanilabi . & 4‘.-._-:“‘-”.“ .i.«.....-lﬂ”.wxl. yankyr 8 suyu ok bagra kuferiesa
3. 11l A ve B sularindan elde edilen bir kargim kullanilabilir. oryslar ypimiz v lole yek chyras

o Ebru sanatinda, farkh yogunluk ve bilegenlerden kangimlar

olusturulal

o A ve B sulan kangtinlarak da kullaniabilir.

Bu durumda, hepsi dogru gériiniyor. Dolayisiyla, dogru

cevap E) L Il ve Ill gikkidir. Dotaysrya. sorunun cevaC) Yak .

Answer given by ChatGPT (Ing. translation) Answer given by Copilot (Ing. translation) Answer given by Gemini (Ing. translation)

Interpretaton of the Curves in the Greph o Copilot 4 Answer in English:

© Witar A znd Water 3 have differsnt dansiries. et Dol The:srirser 1o 3hie uieton In the Inage s CY W esly.

In this expeament. The
o Ked and green dyes form differant mixt.res with Water A and Water b g 1510 u-derstanc csillary a:tan i plants. Here are e axy poir-ts Explaeen
fyes brom e I Ebry art. two fferent waters are used to make a tuss One of these waters is A

Foatures of the Tuip Picture:
o Tre fower s red ard the stem is green
Ler’s examine the propositions:

1. 1. Cnly Water A car ke used.

o Trom the graok, we can see that Wate- A provices a gcod mixcure with red anc green cyes.

© Water A can bz us=d together with red and green dyzs.

2. 1L Only Water B can be used.
« Similarly, we can sez from the grapn that Water B 3lso provides a gooo mxture with red

and green dyes.

© Water R canake he isad together with red and graen dyes
2. 11 A mxture obtainad from Watar A end Water B can be used.

® Wi he ant of merlling matres wan be forred from different desities end w nocnents.
* Amicure of Water A ard Water § can aiso e ised.

4

I this case, all propositions seam comect. There.ore, the corract answer s 3|, L and il

thiough s stem.
* Given Statements.
1 Only water £, can te used.
2 Bolh weter A wrd waer B cun be used,
3 Orly water B con te used.

Correct Statements:

Answer: D) | and Il

« 1l A mixture of A and B waters can be used.

water. and the other is B water.

aned water. To propare it oA and powdered pants are

hese paints float on the surface of the water and afow Ebru

pattorns to form

= Bwater: This is 3 less thickened water. To prepare it. cnly soil s added to the water

This soi creates 3 firm on the surface of the water, and this fim prevents the paints

from spreading.
To make  tulfp:

1. A water Is poured into an Ebru tray.
2. Red paint is dropped onto the A water with a brush or pen.
3. Green paint is dropped onto the A water with a brush or pen.
4. Bwater is dropped onto the A water with a brush or pen.

When B water is dropped. the paints floating on the A woter spread out and form the

shape of 8 tulp

Let's examine the options given in the question:

+ 1.Only A water can be used. This option is incorrect. If anly A water is used. the

nits will N0t spread and the i shape wit not form

Only B water can be used. This cption i incorrect. If oty 8 water s used the

paints wil not spread and the tullp shape wil nat form

A and 8 waters afows the paints 1o spread and

s option is Incorrect. Option | s incorrect. 50 option | and i s also

incorrect.

Therefore, the answer to the question is C) il only.
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2024 TYT 2nd physics question

Answer given by ChatGPT (Turkish)

Answer given by Copilot (Turkish)

Answer given by Gemini (Turkish}

2. Farkhi malzemeden yapilmis m, 2m ve 4m kitleli K, L
ve M bloklan yatay olarak ayri ayn uygulanan ayni F
kuwvetinin etkisi altinda yatay beton zemin Gzerinde
hareketsiz durmaktadir. Blokiar ile beton zemin

.5 ve M blou igin ise 0,8 oldugu
bilinmektedir.

F kuvvetine ragmen hareket etmeyen K, L ve M
bloklan ile yiizey arasinda olusan statik sUrtinme
kuvvetleri fy, f; ve fyy lerin biyiiklik siralamast
assagidakilerden hangisidir?

Afc=f=fy  BIik>f>fy Clfc<i<hy

D) fy=f <fy E)fc= 1>y

ma wygelaan F
sortinme kot [, g peiics hessoans

ry stack siriome kvt f, biokien

O 1rminme Katsayn o8 N DIl kvt MoK B i pargeiEm unvetive

o fotioe age egii

51 U her BIOK G STITK SRS kAT BB

o Keiogu

§
¥

Sofru ceapd) K+ < 1M sacaize

O Copilor
Slberte, Turkze olarak sevap wrebiliim

it sursds (g) yersekim fmesids (yakdesk {

Verberter

M blogunan kutles ((m M) = 4m

* Kigin siatik sGrtinme ketsayis: ((\w K3 =7

o Ligin otabk 3irtunmc katsay
 Migin statk sninme hatsayizi ( \mu M) =08

Stk s.rturme kuvvetin 33 sokidc olazacur

[f % =3me Kedotm K \zdotg = | \edot |m\cdot g = m \edat g
o (1% - \maLiedotm_L \edot g - 0.5 \ecot 2m 10008 ¢ - m edot )

o (M= ViR 12021 m_M 2ot g = 0. \edot 4m Yezot g = 3 2m \edot )

3ukuwetler: boyubludsrine gore swslarcak:

o (M FK-L

cakar &) (K- fL< M)

4 Oocmen o on <

Answer given by ChatGPT (Ing. translation)

Answer given by Copilot (Ing. translation)

Static tiction force. .. s the maximum force that prevents 3n object from moving and is caiculated|
a1 foliows:

Lo=m N
Vinere

® i, is the coefficient of static fiction

o N isthe normai force (equal to the weight of the OBject. 35 the surface is horzontai)

The weight of 3n object with mass 1 s exressed 33 Img. whare g is the acceleration due to graviyy
{rypically taken a5 9.8 m /s").

Lets caiculate the static friction forces for blocks K L. and M

1. Block K (mass m. j1, = 1
fi=m-N=1 gl =m-g

32:m-g
Now. lets rank these %orces in orcer of magnitude:

o fx-meg
. L

o fu=32.m-g

According 10 these values

o fu lsthe argest
o [x and [, are equal and smalier

Thesetore. the correct answer is d) fi = fi < fu

*G TP

O copllot
To soive this problem, we nzed to _nderstand trat e statiz riction f 1) that 3cts 01 an object i given

3 2 ((N)). Sinze oll blocks ez ona
Sedet g ), where () Isthe eccele-ation due

o Massof K ((mK)) =1m
* Massof L((m_L})»2m
o MassofM((TLM)=4m
 Static frict on coeffic-ent for
o Staticfrexion coafficant e L i{ YL

« Statie fries on cocffie:

for M il \mu M) =08
The stac ficton “crces wil be:

\mu_K izdot m_K odot g =1 icdot Tm \odot 3 = m ezt g

o (1L =L \edotm.L cdot g= 0.5 \edor m \odot g = m \edot ¢

o (1M wmu_Micdotm,

9= 00cdos 4 \cdot g - 32m \cdot g)
Haking tess forces by megniude:

o (IN>1K=1L)

So the corree: answer s

>=w<<m_.ww<o=v<om35__._m.n_.msm_mzoa
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2024 TYT 5th physics question

Answer given by ChatGPT (Turkish)

Answer given by Copilot (Turkish)

Answer given by Gemini (Turkish)

5. A, B v G lothen tollorinin uglar arasimdaki potansiye
fark

A, B ve C ampullerinin sirasiyla, uclar: arasindaki
P birim
zamanda harcadiklan slektrik enerjileri arasindaki

1liski asagidakilerden hangisidir?

AV > Vg Vg B)Vy> V> Vg
PPy Pg Py<Ppepg
C)Va<Vg Vg DjVa=Vg=Vg
Ba>Pg> P Pa=Pg=P
ElVp=Vp=Ve
Pa<Pg<P;

@ Soruyu adim adim inceleyelim ve dopru cevabn belitleyelim
Verilen Grafik ve Devre Hakkinda:

Grafikte, A, B ve C tellerinin ulan arasindaki potansiyel fark (V) ile ozerinden gegen akim
(D) arsindaki iliski gosterilmistir. Bu teller, aynt herfi tageyan A, B ve C ampullerinin flamant
olarak kullamimaktadir. Ampuller paralel baglanmistic

Paralel Devredeki Temel Bilgiler:

« Paralel devrede her bir bilesen aym potansiyel farkima (V) sshiptir
+ Buduumda, VA=V B=V_C

Giig (P) Hesaplamas:
Elekirtksel gug formola: P=VxIP = V' \imes [P=Vx] Burada, V potansiyel farks ve | akumdsr
Grafigin Yorumu:

Grafikte, A, B ve C tellerinin akim-voltaj (I-V) ilikisi verilmis. Egimler farkls ve bu egimler
direngleri (R) temsil eder. Egim ne kadar dikse, diren o kadar dusuk olur

. En dik egime sahip, yani en disik direng
: Orta egime sahip. yani orta direng.
« TelC. En yatay egime sahup, yani en yolksek direns.

Akam ve Giig Iliskisi:

o Ateli digtik 1d dan, bu tel izerinden en fazla akim
geger.

o Cieli en yitksek ds L bu tel dzerinden en az akam
geger.

« Bteli (ampul) sse ortada bir degerde kalir
Alam siralamass: IA>[B>ICI A >1 B>1 CIA>IB=IC

Dotansiyel fark her i ampulde de ayns olduguna gore (V A=V B =V _C): Gng sialemass:
P=VxIP =V \timgs IP=VxI PA>PB>PCP_A > P_B > P_CPA>PB>PC

Dogru Cevap:
A)V_A>V_B>V_C'guad ve \quad P_A>P_B>P_C sikladir

0 Copilot

dagidgini 2des degiise, yani (C_A < C_B < C_C), 0 zaman
potansiyel farklari 3u gekikde olacakt

* (VA>V.B>V.0)

Bunedenle dogru cevap A seqenegi olacakur: (V_A > V_B > V_C). Tegokkur ederim! &

# Gonselde A, Bve C yla V_A, V_B, V_C potansivel farklars ve A, 1 B,
1.Cbu da 1
i
A)VA=VE>VC,PA>PB=PC
Agklama:
Garselde A, B ve C ampullerinin ig direnclers Snemsiz ksbul edslenigtis Bu durumda,
kum, ampullece wyr voltajla hdie. Yani, voltay ne kadas
‘yksekse alam o kadar dusuk olur.

Aynica, ampullerden birie zamands hascanan elekirik enerjisi, skiman kresi

Bu bilgiler ryspimds, A, B ve C ampullerinin sasayla VA, V_B, V_C potansiyel firkban ve
Cb indak

bi

Sorusun cevabs A) VA > VB > VC, PA > PB > PCidir

Answer given by ChatGPT (Ing. translation)

Answer given by Copilot {(Ing. translation)

Answer given by Gemini {Ing. translation)

@ Regarding the Given Graph and Circult:

Tre graph shows the relationship between the potential difference (V) across and the cuent )
passing through wires A, B, and C. These wires are used 2 the fiaments of the A, 3, anc C bulos,
respectively. The bulds are connected in paraiiel

Basic Information on Parallel Circuits:

©  Inaparaleel circuit, each component has the same potential ciffecence (V)
e Inthiscase, Vy— Vi — Ve
Power (P) Calculation:

The electrical power formula P — V x 1
Here, V is the potential difference and | s tne current.

Interpretation of the Graph:
The graph provides the cument.voltage (1-V] relaticnship for wires A, 8, and C. The siopes are
different, and these siopes represent the resistances (R). The steeper the siope, the lower the
resistance,

o Wire A: Has the steepest siope, indicating the iowest resistance.

e Wire 8: Has a medium siope, indicating a medium resistance.

o Wire C: Has the fizttest siope, Indicating tre highest resistance.

Current and Power Relationship:

o Since wire A [bulb A) has the lowest resistance, the most current passes through this wire.

o Sincewire C (buib C) has the hignest resistance, the least current passes through tn's wire.

« Wire 8 (oub ] has a curent value in between.

Current ranking: I > Iy > I

difference is the same across 3l tree buibs (Vi — Vi
2 > Py > Pe

Given that the
Power ranking

Correct Answer:
&) Vi > Vis > Vi-and Pa > Py > P

T Copiot
Certainly! Here's the answer in English

hin an electrical eircuit

capacitors labeled A, B, and C, along with a battery

f and i the

capaciiances are not Identical (i e, (C_A < C_{
rences is:

hen the crrect arrangement based on potential

A>V.B>VC)

Therefore, the correct answer s option A: (VA > V.8 > V.C).

4 In the visual, the relationship between the potential differences V1, Vis, Vi: of bulbs A, 8, and €
and the electric energy consumed per unit time I, I, I+ is questioned.

Correct answer:

Explanation:
I the visual, the intemal resstances of bulbs A, B, and C are considered neglighole In this case, the

current passing through the bulbs Is nversey proportional to the voltage applied to the bulbs, That
s, the igher the voitage, the lower the current.

Acdtionaly, the electrical energy consumed by the bulbs per unit time 's propartionl to the
the nigher the current and the higher
time.

In fight of this information, we can rank the potential differences V/,
consumed per unit tme I, I, I of bulbs A, 8, and C as folons:

Vottage: Vi > Vi > Vo

Cument: Iy < Iy < I

Energy Py < Py <

Condusion:
The answerto the question &) Vy > Vis > Ve Py > Py > B,

ana the electric energy
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2023 TYT 3rd physics question

Answer given by ChatGPT (Turkish)

Answer given by Copilot (Turkish)

Answer given by Gemini (Turkish)

3. Bir odadaki galisma masasinin yozeyinde ortalama
750 candela'ik aydinianma siddeti:
1. 75 wat'ik akkor filamanli,
11, 13 watt'ik LED,
1il. 40 watt'ik floresan
ampullerinden herhangi bir lle tek bagina
saglanabiimektedir.

Bu ampuller esit siire galigtinidiklarinda akkor
filamanl, LED ve floresan ampullerin harcadiklari
elektrik enerjileri sirasiyla E}, Ey| ve Eyy ise bunlar

itigki
dogrudur?

AE =By =Ey B)E>Ey > Ey
CIE >Ey=Ey D)E=Ey>Ey

E)E>Ey>E

® Busoruy enesji barcamas: aquindas inceleyelim:

o E_[I= 40 watt - calima siresi

Bu durumda,

0 copilot

= gl anncd, s e ik st dede e dogna o1 olacs sta. B redder e, en ok
enstiv harcaven ek srmpud slacek, 20 mpad sakip edezekt

§umdt bu ihigknya degeriendmrabim.

© Axkor Sl ampulia gich (75 wa) e yiksekte
*  Floresas smpulén gich
+  LED ampultin gics (13 was) en digikede.

Dolayayla, enerji barcaman: sras gu gekidede:
¢ EISENSER
Bu bilgiler spdinds, dofru seenek b) E_I> E_II > E_II yeklindedi.

[ E ) EL1> £ ELH clazakty

Goziim:

E_I.E_llve E_lll arasindaki dogru ilskiyi beli-lemek igin, her ampul turdniin elektrik
enerjisini gik enerjisine donustirme verimiligini goz oniinde buundurmak gerekir,

Akkor ampuller en disik verimi ampul tir(dir ve elektrik enerjisinin sadzce
yaklagik %1- 30 5k enerjisine donistirir Geri kalan enerji s1 olarak kaybelur,

LED ampuller en verirrli ampul tiridir va elektrik ererjsirin %70-€0'ine <adarni
igk enerjisine déntgtarebilir,

Fiboresan ampuller akkor ampullerden daha verimlidir ancak LED ampulierden daha
az verimlidir ve elektrik enerjisinin yaklagik %20-35ini rsik enerjisine donistirir.

Ug empul de masa yiizeyince ayni 750+ .
aynimiktarda sk enerjisi yaymalidiiar, Ancak bu isik enefjisini iresmek izin tikettikleri
elektrik enerjisi miktan, verimliikleri nedenyle farkl olecaktir

Akkor ampul en disik verimli oldugu igin en f
LED ampul en yuksek verimi okdugu ¢ir en az elel
Fliicresan ampul is2 a<kor va LED ampuller arasinda bir elektrik enerjisi tuketimine
(E_I¥) sahip clacaktir.

Eu redenle, dogru iliski d) E_| = E Il > E_ll'dir.

Answer given by ChatGPT (Ing. translation)

Answer given by Copilot (Ing. translation)

Answer given by Gemini (Ing. translation)

© Lers examing this queston in tes of energy ConumpRon
1 Twant iacansescent buit
o E) - Thwatt « operating tise
2 1w LED bu
o Eu~ I3walt « operating time
3 40-wam fucrescent but
o Eur = 4 watt x operating tiose

Inthis case, 5ince the bulbs are operated o the ame curation, heir enargy Comsumtion is drecty
£ropartons: 10 ther poner ARG

NOw 14 VLN DS rETONING:

*  Theincandescent bulb has the highast power rating (78 warts).

®  The ficomscent DU has 2 MO3Eae COWE ITNg COMEIG 10 the Incandescent uld (40
ware)

o The LED bub has the lowes: power rating (13 wam).
Therefore the oroer of enengy CORSUMOTON S 38 1OXOMT
o Ei>Ew>Eu

i 9Pt of this information the comect option 5 8) £ > Ev > Enr

) Copilot

W need 1 effcienc2s axd e Y 5 v the Juts,

Svcethe llumingtio i conatant, the bulb with the ‘owicat wattage voluo ' the mast eff cient. 11 this
czse, 11z 1343t LED tulbis the most =ffic.ent, and the TSwett incandescent batb is the least e”iclent.

Wher ope 1 the 330,01 of umed wil ¥proportions c the wattzge
meredors, the rcandesoent bu s wil consJmz the most eregy followed by the fluorescent and then the
Do,

Basec on Wiy nfost ation, e cormect st s, B) E.1> £ > EJI

4 Sure, I can help you with this physics question.
Problem:
A study table in a room has an average illuminance of 750 candelas oa its surface. This
illuminance can be achieved with any of the following bulbs, each operating for the same
amouat of time:

o 75-watt incandescent bulb

* 13-watt LED bulb

40-watt fluorescent bulb
1f the electrical energies consumed by the incandescent, LED, and fluorescent bulbs during
thistime are E L E 11 and E_III, respectively, which of the following relationships is.
correct?
Answer Choices:

JEI=E=E MbE[>E M>E1c)EI>E NI=E M&EI=EM>E e
EII>EN>ET

Solution:

To determine the correct relationship between E_I E_II, and E_III, we need to consider the
efficiency of each bulb type in converting electrical energy into light energy.

. bulbs are the type of bulb, about 1-3% of
electrical energy into light energy. The remaining energy is wasted as heat.

+  LED bulbs are the most efficient type of bulb, converting up to 70-80% of electrical

.

more. than bulbs but k than
LED bulbs, converting around 20-35% of electrical energy into light energy.
Analysis:

Since all three bulbs produce the same illuminance (750 candelas) on the table surface, they
‘must emit the same amount of light energy. However, the amount of electrical energy they
consume to produce this light energy will vary depending cn their efficiency.

+ The incandescent bulb will consume the most electrical energy (E_I) because 1t 1s the

least efficient type of bulb.

o The LED bulb will consume the least electrical energy (E_IT) because it s the most
efficient type of bulb.

«  The fluorescent bulb will amount of el

(E_IIT) between the incandescent and LED bulbs.
Therefore, the correct relationship is d) E_I = E_II > E_IL

TCGJEN
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2023 TYT 7th physics question

Answer given by Copilot (Turkish)

Answer given by Gemini (Turkish)

7. Aylle Yerkire arasindaki uzakii dlomek amaciyia

birkag tane ddzdem aynarin yan sira odak noktas: F.
merkezl ve ar
uilanarak esd bokmell karsier (zernde glsterten
‘gekiidek dazeneklerden binni hazirayip bu dlzeneqi
Ay ylzeyine yeregtiyor.

SN

Buna gore astronotun Ay yizeyine yerlegtirdigi
‘sistem; L, Il ve Wl dUzeneklerinden hangilert olabilie?

A) Yainz 1 8) Yainiz it Clvelt

D)iive il E)L liveln

Answer given by ChatGPT (Turkish)
@ Basoruda, Ay e :

o Geeym agryta gampeyor ve sty olacale.

¢ m6u=1<n138=!<e.§!i_:an_iﬁalag_o!s_:!n_:‘ﬁi
acugini belirleyelim,
1. Senaryo I:
o Igk havadan suya gecer.
o Hava-su gegisi icin kritik ag1 yaklagik 48.8¢dir.
o EQer olay acist (bu durumda 40°) kritik agidan daha kiicikse, i¢ yansima
degil kinlma olur.
o Dolayisiyla, Senaryo J'de toplam i¢ yansima olugmaz.
2. Senaryo Il
o Igik suya havadan gecer.
o Toplam i¢ yansimanin olup olmadigini belirlemek icin olay agisini (40*)
su-hava gegisi icin kritik agiyla (yaklagik 48.8°) kargilagtnnz.
o Olay ags: kritik aidan daha kilgik oldugundan, ic yansima degil kinima
lur.

olur,
o Dolayisiyla, Senaryo ||'de toplam ig yansima olusmaz.
3. Senaryo Il
o Igtk dnce havadan suya gecer (Senaryo [ye benzer) ve ardindan su-hava
geclsi yapar (Senaryo |['ye benzer).
o Her iki gecig icin kritik act ayni kalir (yaklagik 48.8°).
o Eger olay acisi (40°) kritik agidan daha kiigikse, her iki araylizde de
kinima olur.
o Dolayisiyla, Senaryo lilte toplam i¢ yansima olusmaz.

Bu analize dayanarak, hicbir senaryoda toplam i¢ yansima olugmaz. Dogru cevap C)

Valn Lua Hinie €3

*we:. Cozumi
Soruda, Ay ile Aydaki bir Yerkiirsidea

EEEEE&E«E,&Q!ZEEEER

erlestimest steniyor. Bunun
1. Dikzenek: Duzlem aynalar ve gukur aynadan olusuyor

IL Dizenek: Dizlem aynalas ve tumsek aynadan oluguyor

TI1. Diizenek: Dizlem aynalar ve cukur ayna ile timsek aynann bir kombinasyonundan
oluguyor.

Soru: Astronotun Ay ylzeyine Livel

olabili?

Cevap: Dogru cevap C) T ve i,

1 Diizenek:

= Budirenek, lazer s Ay'dan Yarkiifg s ve geri yansitmak igin dizlem aynalar ve.
Gukur ayna kullan,
‘Cukur ayna, lazer ervr paraled bir igin demeti halinde odakiar

iin kullanvisr

84 duzenek, | ve I. dazenekierin bir kombinasyonundan olugmaktadir.

dalgals bir gan demeti halinde odoklayabili.

icin ullansi.
71! Tve Il Dizenekleri Dogru Cevap?

Neden IIL Diizenek Yans Cevap?
* I dozenek, | ve II.
sahiptic
*  Ayyuzeyinde karmagek bir sistem kurmak zor olabilir.
*  Bunedenle, Ivell. 4l
Sonug:
Sorunun cevabi €) I ve [T dir, Astronot, Ay yiizeyine I ve IL dizeneklerden birini
‘yerlestirerek Ay ile Yerkore arasindaki uzaklsg: dogru bir jekilde igebilir

Answer given by ChatGPT (Ing. translation)

Answer given by Copilot (Ing. translation)

Answer given by Gemini (Ing. translation)

®  Swe here s e tonzisted terts

Inthis question. ir ordse to messure the distance Setween tha Meon 2nd the Earth. the system that
the astronaut placed on the Moor's surfzce needs to ensur that the transmitted _ASER bears are
feflected back. For SUCT 3 $8tup tc viork, the anjle cf incdenze of the ight must be equal o the
angle of reection meaning the ircoming hght must ke “eflected back ir the ssme dirscticn 2 came
from

Plana in taiz mannar, Now. It evalkts the optons:

System &

* In3 concavz mirrer, ight parallcl 1 the principal cxis i reflaciad back thiough the focsl saint. In
ths case. System | can be effectve in reflacting the LASER beams sack.

System It

© Anincoming deam striking at an angle of 40° will reect at the same angle of 4% Ir this plare
mirror the ignt reflected at this angle il not returr, Therefore. System Il carnot reflect the
LASER bears back.

Systenn 11

@ lra Loz i, ight paralie o e i cxis i refledied Lock Unough e focs! suinl by
the case. System Il con be shiectie n reflecting the LASER beam: badk.

Bazed on these sxplanatiors, the correct options arc | and il Thercfore, the comect Snower iz G | ard

g Centainly! Let's analyze the given scenarios and determine which ones result in total
internal reflection.
1. Scenario I:
_._o:_ 1ravels from air 1o water.
The I angle for air- transition is

o If the incident angle (40" in this case) Is less than the critical -S_n
there will be refraction, not total internal reflection.

o Therefore, total internal reflection does not occur in Scenario |

2. Scenario II:

o Light ravels from water 1o air.

o To determine if total internal reflection occurs, we compare the incident
angle (40%) with the critical angle for water-to-air transition (which is
also approximately 48.8°).

o Since the incident angle is less than the critical angle, there will be
refraction, not total internal reflection.

o Therefore, total internal reflection does not occur in Scenario II.

3. Scenario Il

o Light first travels from air to water (similar. 10 Scenario I) and then from
‘water back 10 air (similar to Scenario Il).

° ical angle for both remains the sar
48.8°).

o If the incident angle (40°) is less than the critical angle, there will be
refraction at both interfaces.

© Therefore, total internal reflection does not occur in Scenario Ill.

Based on this analysis, none of the ari in The
correct answer is Option C) 1 and lIl. ©

*? asks set up on the]
!bBBR?QFRgESEBg?ERia_KEBn&n

Moon. The astronaut has three different setups:

1. Setup: Consists of plane mirrors and a concave mirror

1L Setup: ng&v_lngﬁ-g.ne!ﬁaﬂﬁ

E.u...- Consists of a and a convex

o-.a! Which of the arrangements 1, 1, and I1I can the astronat set up on the Moon's

g?nﬂggﬁas:lﬂ
Explanation:
L Setup:

« This setup uses plane mitrors and 2 concave mirror to reflect the laser beam from the

Moon to Earth and back
+ The concave mirror focuses the laser beam into a parallel beam of light.

+ The plane mirrors are then used to reflect the laser beam from the Moon to Earth and
back.

L Setup:

« This setup uses plane mrrors and 3 convex mirror to reflect the laser beam from the

Moon to Earth and back.
»  The convex mirror focuses the laser beam into a divergent beam of light

+  The plane mirrors are then used to reflect the laser beam from the Moon to Earth and
back

1IL Setup:
»  Ths setup is a combination of setups [ and I1

It can use both a concave mirror and a convex muror to focus the laser beam in both

paralle! and divergent beams.

. ?ugﬁau&gi.oﬂaonsnggg?zgsgg

ﬂi«—ingsﬂ;g
« Setup I fiocuses the Laser beam nto a parallel beam, allowing it to reach Earth more
clearly
+ Setup II focuses the laser beam into a divergent beam, allowing it to cover a wider
uﬂ

‘both accuracy and
svwﬁgrlgsa\.
»  While setup ITI offers all the advantages of setups I and I, it has 2 more complex
design.
« Setting up a complex system on the Moon's surface can be challenging.
+ Therefore, setups I and II offer simpler and more practical solutions.
Conclusion:

The answer is C) and I1. The astronaut can measure the distance between the Earth and the

Moon accurately by setting up either setup I or I on the Moon's surface.
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2022 TYT 2nd physics question

Answer given by ChatGPT (Turkish)

Answer given by Copilot (Turkish)

Answer given by Gemini (Turkish)

2. Bir 6gretmen, kitlesi 1 kg olan kitabi sinifta, yatay bir
masa (zerine hareketsiz duracak sekilde birakmigtir.
o] kitap, masa ve
uyguladiklar kuvvetler hakkinda digincelerini
sormustur.
Kitaba veya masaya baska bir kuvvet etki etmedigine
gore asagidaki 6grenci ifadelerinden hangisi
yukanida verilen bilgilerden gikarlamaz?
(Yer gekimi ivmesini g=10 m/s2 aliniz.)

A) Kitabin Yerkire'ye uyguladig: kuvvet 10 N'dir.

B) Yerkire'nin kitaba uyguladigi kuvvet 10 N'dir.
C) Kitabin masaya uyguladigi kuwet 10 N'dir.
D) Masanin kitaba uyguladig kuvvet 10 Ndir.

E) Yerkire'nin masaya uyguladidi kuwet 10 Ndir.

QEER-B.!S.RBEEQI&EEEE%
alalm:

. yer Kuvveti ecki eder gubipidir. Kitabm
Ktlesi me1m = Ime1 kg olduguna goce, yer gekimi ivmesi g=10g = 10g=10 Nkg
olarak verilmis, Dolayssiyla kitabm agwugs
Eg-mig-1kg 10 Nkg-10 NE. g - = ‘cdot g = 1 \text( kg) ‘cdot 10 ‘text{ Nikg) = 10
ten( N)Egmig=1 kg-10 Nig=10N
Kitabin yer gekimi kuvveti (Yerkiite'ye uyguladgs kuvvet) 10 N'die. Bu durum

* Masa, gr zﬁ:ﬂ.i
asan gereds,
E;!a&.zﬁ-sg!ﬁﬁ:gé?i!sﬁ
® y3, yine yasas: geregi, asag yonit 10 Nlik bir
normal kuvvet uygular.

) X 3
. 9.65!5. ﬂﬁn,anﬁaus.%eq? vet uygulamaz, Yerkire,
Kt seken yeryekimi kvt saflar.

Yerkire masaya dogrudan bu kuvvet uygulamaz ?!.xiél..&a.

) sizin icin yansiar ofugturuluyer...
Verilen bilgilere gore, kitlesi 1 kg olan kitap masa Gzerinde hareketsiz duruyor ve bagka bir
kuvvet etkilemiyor. Bu durumda asagidaki ifadelerden hangisinin

+ Coziim:

Adum 1: Soruda verlen bigilere gore kitap, masa ve Yerkure arasindaki kuvvetlers

‘belirlememiz gerekiyor:

) Kitabin Yeekie'se oyguladis kuvvet 10 N'die. Kiabun kodes e yersekimi vmesi
garpuam olarak hesaplanur: (F =m ‘ot g = 1, \text{kg) ‘odot 10, \teat{mys}*2 = 10,
'1ext{N}). Bu durumda A yikki dogrudur. B) Yerkilee nm kitaba uyguladgs kuvvet, egit
buysklakte ve zt yonls olmalsdir. Bu da 10 N olarak hesaplanr. Dolayisiyla B sikka

Kuvvet, kitaba egit buyGklaide ve 2t yonl olmalsdir Bu da 10 N olarak hesaplanur. D skl
dogrudur. E) Yerkikte i masaya uyguladigi kuvvet, masanin kotlesi le yergekimi ivmesi
Garpum olarak hesaplansr. Ancak masan kotlesi verilmenis oldugundan by ifadeyi
gikaramayiz. E gikka gikanlamaz.

Sonug olarak, E gikk, verilen bilgilerden gikanlamayan ifadedir

Adum 2: Kitabm Y i

Kilel cisin arasinds ‘eder. Bu kuvvet, ve

analanndaki uzaklsgin karesiyle dogru orantilids.

At 3 Kimba ke | kg ve YR ke sok tytko. B ?i&rnava
Yerkiicenin edilebilr

derecede kuguktir
Adim 4: Yerkike'nin kitaba uyguladgs kuvvet, Yergekimi kuvvetidir. Bu kuvvet, kitabin
Kitlesini Yergekimi ivmesiyle garpmiyla hesaplanabilir
Adum 5: Masanin kitaba uyguladufs kuvvet, nomal kuvvettir. Normal kuvvet, iki cisim
arasindaki temas kuvvetini temsil eder. Bu kuvvet, kitabin agiligina egitir
Adum 6: Masanin Yerklice e, uyguladigs kuvvet, Yergekimi kuvvetidir. Bu kuvvet, masanin
Kutlesini Yergekimi ivmestyle garpimuyla hesaplanabilir.
Adum 7: Yukandaki bilgiler 131gida, her bir grenci ifadesini inceleyelim:
) Kitabm Yerkl:sg uvguladsgs kv 10 N dir

Kuvvet, Yergekimi kuvvetidir ve bu kuvvet
yakdagik 10 N

B)Yi kitaba uyguladigs kuvvet 10 N'dir,

Bu ifi Yergekimi kuvvetidir ve bu kuvvet
vakiagk 10N

©) Kitabm masaya uyguladigs kuvvet 10 N'dir.

Bu ifade dogrudur. Masanin kitaba uyguladss kuvvet, normal kuvvettir ve bu kuvves kitabia
agrigina egitr. Kitabun agulsgs da yaklagik 10 N

E) Yerkiire in masaya uyguladigs kuvvet 10 N'dir.

Bu ifade yanhstir. Y ve bu kuvvet
‘masann agwligina egittr. Masanm agurs ise kitabin agurlsgindan gok boyukror. Bu nedenle,
Yokl masaya uyguladigs kuvvet 10 N den gok daha baysktar

Somug:
fore, sorunun cevabs **E) Yerktre'

Answer given by ChatGPT (Ing. translation)

Answer given by Copilot (Ing. translation)

>:m<<m_. given by Gemini (Ing. translation)

Lets consicer the systam whers the book s left stationary on 3 horizontal table in the Cassroom:

« The cay force acting on the beck s the gravitationsl force. which it the weight of the bock.
Given that the mass of the Bock is 1 kg anc the gravitational acceleration it ¢
10N -n..li.?.o.s.uoox
F,=m-g = 1kg- 10N/kg = 10N
The gravitations! force (the force that the book exerts on the Eath) s 10N, Tris is comect

 The table applies an upward normai force on the Book. According to Newton's third law of
motion this nomal force is equal in magnituce and DpRCsite in direction 1o the gravitazon!
force acting on the book. Thut. the table appies an ugward normal force of 10 N on the book.

o Thebook acconing 1o Newlon's third aw of moton appiies 3 ownward norma force of 10 N
on the tale.

Lots axamina the students statements:
3) The force the bock spplies on the Zarth 5 10N

© Thisis comect asitis the weight of the book

) The force the Earh appiies on the book is 10 .

© This s corec, a2 the Earth appiies 3 gravizatons force on the ook,
) The force the Book appiies on the tadle & 10N

 Thisis comect. a1 the ook applies 3 normal force on the table

) The force the table applies on the book & 10N,

® Thisis correc. 2 the tabie appies 5 norma] force on the book.

) The force the Earh apgiles on the table & 10N,

 This statement is incorrect. a1 the Earth does not directly poly 3 force on the tatie. The Earth
provides the gravitations! force acting on the book.

A2 2 result stasement s) cannot ba concluded from the given information because the arth does
ot directy apgply a force on the table. The comess answer is o).

According to the given information. a book with a mass of 1 kg is stationary on 3 table and is not
affected by any ther force. In this case, we need to determine which of the following statements

A) The force the book applies on the Earth is 10 N. This is calculated as the product of the book's

mass and the acceleration due to gravity: ' = m - g = 1kg- 10m/s* = 10 N. Therefore. option

Ais correct.

8) The force the Earth applies on the book must be equal in magnitude and opposite in direction
This is also cakculated a5 10 N. Therefore, option B is correct.

) The force the book applies on the tabl
This is also calculated as 10 N. Therefore.

st be equal in magnitude and opposite in direction.
jon C is comrect

D) The force the table applies on the book must be equal in magnitude and opposite in direction.
This is also calculated as 10 N. Therefore, option D is comrect.

£) The force the Earth applies on the table is calculated as the product of the table's mass and the
acceleration due to gravity. However, since the mass of the table is not given, this statement cannot
be concluded.

As a result. option E is the statement that cannot be concluded from the given information.

Stap 1- According to the information given in the Question. we will examine the forces between the
bosk the table. and the Earth.

Step 2: The force the book applies on the Earth & the gravitationsl force. The gravitational force
represants the attraction between two masses. Thi force i directly proportional to the product of
the mastes and inversely Propartions! to the square of the distance benween them

Stap 3: The booK has 2 mass f 1 k5. 3nd the Earth's mass is very iarge. Therefora. the force the book
30piies on the Earth it negligible compated 10 the force the Earth sooiies on the ook

Stap & The force the Zarth applies on the Book & the gravitational force. This force can be calculated
by muttiplying the mass of the Book by the acceieration Gus 10 gravity

Stap 5: The force the table applies on the Book is the normal force. The normal force represents the
contact force batieen two objects. Thi force is equal to the waight of the book.

Step & The force the a7t applies on the tabie is the gravitational force. This force can be cakculated
by muttiplying the mass of the table by the acceleration due to gravity.

Step 7: In ight of the above information. lets examing each fudent's sutement

A) The force the book apolies on the Earth is 10N,
This statement is comact. The force the book applies on the Earth is the gravitational force. which is
approximatety 10N,

§) The force the Zarth apples on the book s 10N
This statament i orrect. The force the Earth appies on the book s the gravitational force. which is
approximataly 10N

) The force the book appies on the tadie s 10 N.
This statement i correct. The force the ook sppliet on the tabie is the normal force, which it equal
0 the weight of the book. The weight of the bock is approdimately 10 N.

D) The force the table apoiies on the book it 10 N.
This statement is cormect. Tha force the taie 3ppies on the Bosk is the normal force, which it equal
 the weight of the book. The weight of the book is approximately 10 N

) The force the Earth applies on the tabie i 10 N
This statement is incorrect. The force the Earth appiles on the tabie is the gravtationai force. which is
€qusl 10 the weight of the tabie. The weight of the table is much greater than the weight of the
500k, Therstore. the force the Earth agpiies on the tabie s much greater than 10 N.

Concusion
Eased on the 3bove 0MTONS. the answer 10 T 4, seston is E) The force the Earth applies on the
table is 10 N.
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2022 TYT 6th physics question

Answer given by ChatGPT (Turkish)

Answer given by Copilot (Turkish)

_ Answer given by Gemini (Turkish)

gikan su daigalannin dalga osphelerni temsil
Stmektedi.

Buna gére dalga cephelerinin siklastid kiywya yakin
balgedeki dalgalarin;

niceliklarindan hangilori sekildoki agik deniz
bélgesindekine gors daha kiiguktiir?
A) Yalnzil B)Yainz il Citvell

0)ive Ellivell

@ Avik denizde olugan dalgalarn kiytya yaklagirken dalga cephelerinin siklagtify durumu goz
ontinde bulundurarak:

» Dalga cephelerinin siklagmas:, genellikle dalga hizinin azalmass veya dalga boyunun
kisalmas: ile iligkilidir.

Bu baglamda:
1. Dalga boyu: Kiyiya yaklastrken dalga boyu genellikle azalir. Dolayssiyla I dogrudur.

11 Frekans: Dalga frekansy, dalga boyu ile ters orantils olarak degisir. Eder dalga boyu
azaliyorsa, frekans genellikle artacaktur. Bu nedenle IT yanlister.

111 Siirat: Kiysya yaklagan dalgalarin genellikle siratleri artar. Bu durumda IIT yanlsgtr.
Dogru cevap, yalnizea dalga boyunun kigildiign yani I secenedidir:

) Yalmz IT

° Sizin igtn yanstlar olugturuluyor..
Bu gozlem, dalgalann kiytya yaklagirken dalga cephelerinin siklagtigs bir durumu
gostermektedir. $imdi verilen nicelikleri inceleyelim:
1. Dalga Boyu:

«  Dalga boyu, dalganin bir tam periyot boyunca aldig mesafedir. Kyrya yaklasan
dalgalann dalga boyu daha kisadir.

11 Frekans:

«  Frekans, birim zamanda gecen dalgalann sayisidir. Kiyrya yaklagan dalgalarn frekanst
artar.

IIL Siirat:
o Siirat, dalgalarm hizidir. Keytya vaklagan dalgalann sirati daha digiktir.

Sonug olarak, dogru cevap d) I ve III olacaktir.

* Dogru Cevap:c) vell

Aciklama:

Dalgalar kiytya yaklagtkga dalga cephelerinin stklagtsg o ir. Bu durum,
dalgalann baz: ozelliklerinin degismesine neden ofur.

Dalga Ozellikleri

o Daleaboyu A: ki dal

»  Frekans (f): Bir saniyeds olugan dalga sayisidir.
*  Siirat v): Dalganin ilerleme hzidir.
Dalgalarm Kiyrya Yaklagirken Degisimi:
* Dalga boyu (A): Dalgalar kyya yaklastikga kisalr.

o Prokats i Dolai biowi b saliklocasain da dalga periyodu da kisal, Bu nedenle,
frekans artar.

o Sirat (v Dalgahiz, L ey TR - e RSN o S
desinliinin kerektka i e, 2 suda ise dalga h  Dolzysiyla,
dalgalar kiyya yaklagtikga yavaslar.

Sonug:
Dalgalar kaytya yaklastikga dalga boyu (1) kusalir ve frekans (f) artar. Siirat (v) ise yavaglar.

Dolavisiyla, L ve IL nicelikler (dalga boyu ve frekans) kiyiva yakin bolgede daha kugikeir.
TIL nicelik (siirat) 1se dzha biyiktiir.

Dogru cevap ¢) Ive IT segenegidir.

Answer given by ChatGPT (Ing. translation)

Answer given by Copilot (Ing. translation)

Answer given by Gemini (Ing. translation)

@  Sure here is the translated text:

Considering the situation where wave fronts in the open sez become closer s they approach the
shore:

®  The shortening of wave fronts is generally associated with a decrease in wave speed of 3
reduction in wavelength.

In this context:

1. Wavelength: As waves approach the share, their wavelength generally decreases, Therefore, 1 is
correct.

11 Frequency: Wave frequency is inversely related 10 wavelength. If the wavelength decreases, the
frequency generally remains constant bacause it cepends on the source. Therefore, Il is incorrect.
11l Speed: The speed of waves typically decreases as they approach the shore. Therefore, Il is
incorrect.

The correct answer i that only the wavelenqth decreases, which is option &

2) Only |

This cbservation shows a situation where wave fronts become closer as waves appioach the shore.
Now let's exzmine the given quai

ies:
1. Wavelength:

o Wavelength s the distance a wave travels in one complete period. The wavelength of vaves
‘approaching the shore is shorter.

11 Frequency:

e Frequency is the number of viaves that pass a point in a unit of time. The frequency of waves

approaching the shore increases.
l. Speed
«  Speed s the velocity of the waves, The speec of waves approaching the shore is lower,

As 3 result, the correct answer is d) | and Il

Correct Answer: ¢) | and Il

Explanation:
As waves approach the shore, the wave fronts are observed to become closer. This causes some
properties of the waves to change.

Wave Properties:

o Wavelength {A): The horizontal distance between two wave crests.
o Frequency (f): The number of waves that pass a paint in one second.

o Speed (v): The speed at which the wave travels.
Changes in Waves as They Approach the Shore:

o Wavelength (A): As waves approach the shore, their wavelength decreases.

Frequency (f): As the wavelength decreases, the wave period also shortens. Therefore, the
frequency increases.

Speed (v): Wave speed depends on water depth and wavelength. In deep water, wave speed is

2s waves approach the shore, they slow down.

Condlusion:
As waves approach the shore, the wavelength (A) decreases, and the frequency if) increases. The
speed (v} slows down.

Therefore, the quantities | (wavelength) and Il (frequency) are smaller near the shore, while quantity
11l speed) is

The correct answer is ¢) | and |1

proportional to the square root of the water depth. In shallow water, wave speed is slower. Thus,
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2024 AYT 2™ physics question

Answer given by ChatGPT (Turkish)

Answer given by Copilot (Turkish)

Answer given by Gemini (Turkish)

2. Batur, biri sag digeri sol einde bulunan 1 kg kitiell bir
top ile 1 g kitleli bir kus toyond hava direncinin ihmal
edildigi bir ortamda, yerden 5 m yiksekiikten ik hizsz
olarak ayni anda serbest birakmigtir.

Bu cisimlere ait

1. hareket siresince etki eden net kuwet,

Il hareketin ivmesi,

il yere dugme saresi
niceliklerinden hangilerinin birbirine esit olmas:
beklenir?

A) Yainz | B) Yainiz It C) Yalmz W

Djlvell E)live

Cevap: ) ll ve Il
Agiklama:

1. Hareket siiresince etki sden net kuvvet (1) |ler bir cisme etki eden ret anwves kutleye bagl
olan yercekmi kuvvetidic §u neden'e, top ve kus tyd farkis Kitielere sahip oldugundan. net
kuyvetler farkh olacaktic Yani, Fluy, # Fluss

2. Hareketin brmesi (IF}: Hava direnci inmal edildigince, ner iki cisim de yergetimi ivmesi olan § —
9.81m/s” ile ivmelenic. Do aysiy a. her i cismin ivmesi ayni olacaktr:
3. Yere diisme siresi (I} Bir cismin. Easlanaic hiz: sitr oldudunda. beli b vOlsebikcen yere

o7y
dagre swesit = /% foom e ik s d By -

yergedimi ivmesi e dUgt¢Unden, yere digme sirelen ayni olazakti

Bu nedanie. | (harskstin wiresd ve Il (yere d0sma surssi) nicelikierinin har iki cisim ign de egit olmast

Eexieny.

[} izik problem, 90 ngw
kuwvet, vme Soru,
olmas: beklenir diye soruyor. Iste gazam:

sdresince sabittir,

igin ayned.
Digme Saresi: Hava direnciihmal edildidinde, tam cisimerin digme siresi yokseklikleri
aymi oldugunda esit olur
Bu durumda, dodru segenek:
Cevop; A) Yolniz |

serbest 9" il
aymi oldugunda tom cisimler icin egit olocakt. Eger bagka bir sorunuz varsa, latfen
‘sormaktan gekinmeyin.

4 Soruds, Baturun sag elinde 1 kg kotlel bir top v sol elinde 1 g kil bir kug toytns hava
direncinin hmal eduidigs bir ortamda, yerden $ m yikseklikten ilk hizsiz olarak aym anda
serbest baraktignda, cisimlere ait agagidaki nicelikleni hangilerinin birbirine 5 olmasinn

*  Kug toyinin kitlesi: 1 g=0.001 kg
*  Buakma yOksekli@l:Sm
*  Hava direnci ihmal edilmigtie.
Chziim:
Serbest digts harekets, yergekimi svmesinin (g) etkis: altnda sadece dikey yonde ivmelenen
bt cismin hareketidis. Bu hareketin temel denklemler: sunlardir
o Huziviveg't
*  Yor dedigtime (h): h=g*t"2/2
* hmefalavg
Bu denklemlerden de anlagilacad: zere, serbest dosogte:

otkilemez.

olan tom cisimler ayr sirede yere dager.
= Cisimyere duerken, hizlan zamanla artar.

Soruda, cisimlere ait belirleames
istenmektedir. Yukandaki bilgiler syiginda, bu nicelikleri inceleyelim:

L Hareket Siresince Etki Eden Net Kuvvet:

Serbest dogoste cisimlere sadece y Kuvveti (mg) etki eder. Y cismin
Kitlesine ile orantiids. Bu nedenle, topun vergekin kuvvet: kuj thylnda yercekimi
Kuvvetinden 1000 kat fazladr.

Ancak, hava durenci ihmal edildigi bir ortamda, cisimlere etki eden net kuvvetler esittir.
Gunko hava direnci olmadsginda, yergekimi kuvveti diginda herhangi bir kuvvet cisimlere etii

emez
IL Hareketin fvmesi:

‘Yukanda da belirtldigi gibi, serbest dosogte ton cisimler ayns ivmeyle (g) doser. Bu nedeale,
topun ve kug thylinn ivmesi egittir.

TIL Yere Difsme Siiresi:

Yokanda da belirtldi gibi, serbest diste yere dusme stcesi sadece birakma yiiksekligine
baghdur. Birakma yuksekligi aym olan tim cismler aynt siirede yere diiser.

Sonug:

Sorunun cevabi B) I ve [ITtig, Hareket siresince etk eden net kuvvetler esit degildir.

Answer given by ChatGPT (Ing. translation)

Answer given by Copilot (Ing. translation)

Answer given by Gemini (Ing. translation)

Answer: &) Il and Il
Explanation:

1. Net force acting during the motion (I The net force acting on each object is given by the
gravitational force. which is F' = m - g. Since the masses of the ball and the feather are
different (1 kg for the ball and 1 g for the feather). the net forces will be different. Thus, Fiy =
Fluatbes

2 Acceleration of the motion (I): In the sbsence of aif resistance, both objects will experience the
same acceleration due to gravity, which is g = 9.8 m/s". Therefore. the acceleration for both
objects will be the same.

Time to fall to the ground (Hi): The time taken to fall from 3 height A with intial velocity 1y
()i given by the equation t = e\ﬂ Since both objects are dropped from the same height and
have the same accel to gravity, they wil amount of time to reach the

ground.

Therefore, the quantiies i (acceleration cf the moticn) and I (time to fall 1o the ground) are
expected to be equal for both objects.

This physics problem involves the force. acceleration, and fall time acting on an object duning free
fall, The question asks which of these quantities are expected to be equal. Here is the solution:

Net Force: The net force acting on the object is the gravitational force, which remains constant
throughout the fall

2 In free fail the isthe g {g). which is constant

and the same for all objects.

Fall Time: When air resistance is neglected, the fall time 1 the same for all abjects if they are
dropped from the same height

Given this, the correct option is:

Answer: A) Only |

Net force and acceleration remain constant during free fall w) 1 all objects

dropped from the same height. If you have any other questions, please feel free to ask

———

b troem  heagtn
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2024 AYT 4" physics question

Answer given by ChatGPT (Turkish)

Answer given by Copilot (Turkish)

Answer given by Gemini (Turkish)

4. Strtiinmelerin ihmal edildigi bir ortamda duvar
ustas: Veysel'in agr bir tag blogu 2 m yikseklikteki
duvarin dstdne yerlestirmek igin yerden alip
kaldirmak yerine egik diziemde sabit hizla gekerek
yukan gikarmast

I yoldan kazang saglamak,
Il. daha kogOk kuvvet uygulamak,
lI1. daha az i yapmak
‘amaglanndan hangllerine hizmet eder?
A) Yainiz| 8) Yainiz Il C)Yalniz it

D)ivel E)lvell

Cevap: d) I ve |
Acklama

1. Yoldan kazenrs sagharniak (1): EGk acker kullaner sk Ley11 ¥
v ksl il Bu dururmda, yerue s o uten Uik slersk Lel
saganmis oue

2. Dahe kilgik kuvvet uyguler:
g m cakd rmac igin garcker

ik dazlem uvetin bilesenlerin degi
a3ke. Bu nadenle tag blok sabt b
nowet gl

Daha a7 15 yapmac (11): 5. 1 1IN Yl BOAINCA YAANIQ! erericic ve SaDiT B yiksatlk fara o

gereken 5. yolun uzunit oryol kat
ke bir kuvvet uygalan encak toplan is dedismes. Dolayisryla, ek dizlem kolararsh dsha
aziy yapiimaz

Bu necenle. egik caziem <ul anarak tag blog. yucan gekmek | o can kazarg sag amak) ve . (aha
likik <urvet uygulamat) smaglerma hizmet ecer, ncak Bl (dans a2 3 yspreki amaciss hzmet
ctme:

o s b: . duvar ustas: Veysel'in ar
i tag blogunu 2
" " doki
hangilerine hizmet eder:

L Yoldan kazang saglamak Il. Daha kic(k kuvvet uygulamak Iil. Daha az ig yapmok
Bu durumda:

1. Yoldan Edk ki
By, ol

1, Daha ki kuvwet uygulamak: E¢k dazlemde cekerek yukan cikarmak, dGz bir

Uzeyde luvvet Bu, daha kigik bir kuvvet
uygulama amocina hizmet eder.
L s yapmak: Eik daziemd karmak, duz bic yuzeyden

fziksel Bu,
‘amacina hizmet eder.
Sonug olarak, bu eylem hem 1. hem de I1.ve Il smaglara hizmet edebilir. Bu durumda,
{yoldan kazang

dell. (dsha Dolaysi
Cevap:Djlvell

+v P —— ngiece
hizmet eder-
L Yoldan Kazang Saglamak:
Egik duzlem kullanmak. olarak yuik el el s
Bu sayede Veysel, dah ederek ta3 blogu Yol agismdan
Kazang saglansr.
IL Daha Kiigik Kuvvet Uygulamak:

Egik duzlem, tag blogua agirlsgma kary: koymak igia gerek kuvveti azaltr. Bunua sebebi,
@ik dazlemin bir kismunm tay blogun agurlsgim tagumasidir. Veysel, tag blogu dikey olarak
¥ dah: y yukan gikcarabilic

II0. Daha Az 5 Yapmak:

Egik dizlem kullanmak. tag blogu yukan gikarmak icin daha az is yapma: saglar. Bunun
sebebi, egik duzlemin bir kismumn yergeksmine kargs yapilan ise katiada bulunmassdsr
Veysel, tag blogu dikey olarak yukan kaldsrmaktan daha az enerfl harcayarak yukan
ikarabilir

Somug:

Veyseln epik duzlem kullanmas, L Yoldan Kazang Saglamak, IL Daha Kiiciik Kuvvet
Usgulamak ve IIL Daha Az Is Yapmak amaclanna hizmet eder.

Dogru cevap: ) I ve Il

Answer given by ChatGPT (Ing. translation)

Answer given by Copilot (Ing. translation}

Answer: d) Land |
Dxplanation:

1. To gain distance (I Using 0 incl
drecty; lfting it verticaly. Therafere

re & 3 gain in distance.

To apply a saller force (1): An inclined plane ard iops the Amnint of foce nasded i ift the
bock. Wnen puling the bock up at a constart speect the required force is less than ifting it

To G fess work (H): Work s (e product ol fores and Use distancs over whidh Uhe fuiceis

ined plane dces not result ir less work being dene.

Fence. using aninclined plate to pull the stone block up serves the parposes o | gainng distince

and Il applying a smaler force bt nct il Jaing fess worc,

lane means the block tavels alorger path cemoared to

£or 3 gisan height the wark dare s the £ama regardlecs of the path taber. Thersore.

Answer to the Quastion:

ncined pane ata
Frcetly teor the ground.

1L o do less work

ntak casa:

L. To gain distance: Nulling the biozk uf the inclired piane zen provide an advantags by making it
2aser 0 wanspart the cad This serves the pumasa of gining distance

1.To apply a smaller force: Nfing the bock up the ircined plans may requre lass force than ifting
tdrectly from a fat surtace. rves the purpose of aoplying 3 smaller force.

1L To do less work: Puling ta bilock up the inclined plane may require sss physical work than it ng
Tarectly from @ flat surtace. This serves the PUIROsE Of G0N 1655 WOrk,

Theesfore. taic action sseues both L and I sumaces. Tau pulking the binck 1p 15 inclined lans at
4 Locstant spred 3 v Luth 1 (10 a1 st and 1L, (0 sppdy s b forcs) surpuses. P

the carmert ancast ic

Answer: D) | and I

Answer given by Gemini {Ing. translation)
K ‘which of the folicwing purposes:

1 To Gain Distance;
an incinec plane offers a longer path compared to [Ftng the stone Elock verticaly, Ths allows

5 there is 3 gain in dtares.

1.To Apply a Sallor Forcs:
The inclined plzne raduces the force needed to It the stone biock agains: s weign:, This is because
art of tha melsied nlans Supports #is weight e the st1ns hiere. Veysal can aapyy less fores fo it

Ure st Llock cnpened « bling it v eally.

11 To Do Less Work:
s
thaindined dlane contributcs to the work dere cgairat gravty. Veysdl tpends lezs cnergy liftirg the
one bin~t Famparsd 1 1410g It ety At

an incinec plane Slows Veyselto perform less werk n iing the stone block. This s baceuse

Concustor:
Neysels use of an incined plane serves the purpases of L To Gain Distance. Il c Apply 3 Smatler
Foree and 11, To Do Less Weak.

Correct answer: ¢) | anc il
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>=m<<m_. m_<o= by ChatGPT :. Ex.msv

Answer given by Copilot (Turkish)

Answer given by Gemini (Turkish)

Katieleri 65 K, L, Mve N pargacikiar sayfa duziemine B Sovmmceabi D)+ 6,
dik dogrultuda ve diizgun bir manyetik alana girdiginde gﬂngig m&apﬁ.ﬁ:inguéﬂr ) Sorunu Cevaby: Bufi maryatlc alanai i 0
birim karelerle gasterilen boigede sekiideki yollar: yoode sapi S el ol g, .x%nﬂ_:_ﬂ izledigs ilgll. Sory, pozitf yGkla ik olane girdiginde Céziim:
izlemistir. » e do 6 . K it okl %
st ki yOklrabreet i), diger ‘e s, isleyecei yolu soruyor. Manyetik alan cinde, peakh i 6 bir porgack, manyetik . g K L e - ik
5 gl ) Bu durumda, pa vollar,
K t Iellat) gateri manyetik n_n.agzr_nﬁzga_.urﬁiu&ri
i/ yolerine ve many ot gove yok Verte + Kparaage K yol izliyor Bu, K ekiriksel
\ durumlanin belirleyebilinz: 2 vukin hem de manyetik alanta ayn: yonde bir hiza sahip oldugu antamuna gelir. Yani,
i/ oal i i - K pargacis pozitif yakin
(i < 1. K parsacigr Yukandan asags dogru gelirken sola sapay. Pozitif yokler manyetik k ¥ geki * Lparsaag L passac dz b g lvor. B L prsacgmn cleksel oarak
& 1 N alanda saga, negatif yikler sola sapar. Bu nedenle K negatf yukiidi. olabilir: vonde
* : 2. L pargacig: Sagdan sola dogru giderken yukan sapm. Pozitif yikler manyetik pargacifinin elekiriksel olarak notr oldugunu varsayalim.
M alanda yukan, negatif ytkler ajags sapar. Bu nedenle L pozitif yokiodir Covop:C)K+L-M-N+ + M pargacap: M parsacsgh dairesel bir yol iliyor. Bo, M parsacsgiun bem elekiriksel
Buna gre K, L, M ve N paraciklannin elektriksel 3 zwk«xu_‘kaﬂels.x!%%_&s:?g. ‘Pozitf yukler saga, negatif e e ekt e b b i s smma e Yo,
Yok iigill asagidaki Jokler sola sapar. Bu nedeale M pozitf yukiodi: . Niracgsom: N
hangisi dogru olabilir? 4 sl Sappia wa dob it s sapons RoukiEyideryokuy segpfi e o T k.
W L e N Jukler sl sapax; Do nedenle N acgatif y RSN %E&ni-Kg,%
Ao R Buna gore, K negatif, L pozitif, M pozitif ve N negatif yukludts. Bu eslegtirmeye uyan Buradan, K, L, Mve N ke ” ol
B) + notr - + . Qenbire- Agiklama:
. Bir a b
ey * i % Dofru cevap C gikladir. edkiye sabipeir o
» + Bif pargacsfin eleiksel yUku pozitifhe ve manyetk alania ayns yoade bis hiza
D) - nétr sahipse. dareselbu yol izler
o Bir 3 vonde bir huza
g - + + sahipse, dasresel b yol iler.
« Bir yilku notrse . yonde bir hza

Soruda verilen Kve yol izlerken, L ve N pan

doz bir gizgi izliyor. By bilgilerden yola gikarak, K ve M parsaciklannin elektriksel olarak
ikl L ve N sse eleknksel olarak notr olduguny

Answer given by ChatGPT (Ing. translation)

Answer given by Copilot (Ing. translation)

Answer given by Gemini (Ing. translation)

To sclve the praslen, it 1 necassary £ ceteming the charge s1ates of the particles by sxamnrg

ztion 3f

By looking st the Jefactions of the partices based 50 their mcvament diracticns and tha direction of
e magnety- eict e £an determins ther harys sratec:

1. Particie K: Defects 1o the left while moving frar 1cp 1 bottom, Positive charges Gefect 10 the

T Une et Tiekd ol negative o ages defhel (@ e bt Tl erefure, K is negatively

2. Particle L Deflcts ugwards hile vcving from right to left Fes tve charges deflact upwards
the mag < Thaeefore L 2

*. Particie U | ettacts to Hhe nght whis mesng from Fottom fo bop. Pratve rharss datiact tn

ha nigh in the mag wls 2agatue chargex. Theretoes V1 &

Accondingly. Kis negatve. Lis positive, M is positive 313 N  regative The cetion taat macches thic
panng =

o O e neal s -

Tre ccrrect answer is option

Solution to the Problem:

This physics problem involves the paths followed by charged paricles entering 3 magnetic feld
perpendicalarly. The question asks about the path of a positively charged partizie when it erters the
magnetic field. Inside a magnetic field. a positively charged particle follows a creular path
counterciockwise due o the magnetic torce, |ne path of the partcle depends on the direction of the
magnetic field.

To find the correct option that matches the charge states and paths of the particies from the given
choices. we need to consider the direction of the magnetic field and the directions of the particies
mation. Based on the paths and charge states provided in the options. the correct answer is:

Answer: C K+ L-M-N+ &

Answer 10 the Problem ] + +
Solution

Accorging to the schematic provided in the question. partices K L M. and N enter 3 unform
magnetic fild perpendicular to The page 3nd they all have the same mass. In INS SCanara, the paths
followsd by the particies depend on their #lectric chargs and the direction of the magnatic Seld

o Particle K: Parcicie K folows 3 crcuiar path. This indicates that Sarticle K is positively charged
30d moving with 3 velocity in the same direction a5 the magnetic fieid. Therefore Partice X i
sositively chargec.

+ Partice L: Fartice L foliows 3 straight pash. TR suggests that Particl L s either slectrically

neutral of moving wih 2 velocky 0DDOHTE to the magratic feid Asturming Sartice L is
electncaly navtra

« Particle M: Particle M 3iso foliows 3 cecular path This indicates that Sarticie M is negatiely
€hargea 3nd moving with 3 velocity OpposKe 10 the magnecik feid. Therefore. Paricie M is
negatively charged.

«  Particle N: Particle N follows 3 straight path, This ruggests tha Sartice N s either electrically
netral of moving With 3 veIocRy in the $ame direction a1 the magnetic Feld. Assuming Particie
N s slectricaly neura

From this. we can concluds that the electric charge states of partices K and M are positve. and the
electric charge states of paricies L and N e nevtral

Explanation:

A parmicie’s electric charge and velocTy have 3 significant effect on 23 motion i 3 magnatic field

o Apostiel charged particie moving n the Same Grection 1 the magnetic feld folions 3
reular path.

o Anegatively charged gin 0 the mag aik0 foliows
» circulae path

+  Aparicie that s slecwically neutral or moving n the opRGse direction to the magnetic fekd
follows a staight path

rovided schematic. tince K and M particies follow 3 circular path while L and N

3 staight path iz can be concluded that particies X 3nd M are electrically charged.
3nd partcies Lang N are elecrricaly neutral

Thus, the correct answer is €) + +

TCED
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2024 AYT 8" physics question

Answer given by ChatGPT (Turkish)

Answer given by Copilot (Turkish)

Answer given by Gemini (Turkish)

O merkezi ve farkl yanaplarda O farkh dizgin
gembersel kogu parkuruna sship bir stadyumda K, L ve
M kulvarian bulunmaktads. Bu parkuriarda yarsacak
olan Kardeien, Lalo vo Menokse sirasiyla K. L vo M

ok yonande bilig gizgisine kadar kogacaki,

7o)
S

T o Kogu yonu

Bu yansta ayni anda ve sabit siratle kosmaya
bagladiklan kabul edilen O kogucudan; Kardelen ve
Lale/nin ayni anda, Menekse'nin ise onlardan scnra bt
clagisine ulagtiys blinmekiedy.

Sabit sGratle hareket eden bu koguculann

O morkezine gdre acsal hizlarinin byikikler
surasiyla wye, Wy ve wy nin arasindaki ilighi
asagidakilerden hangisidir?

A w > wy B)wy=wg > wy

Chwg=wy = wy D)y > w > w

E)w> =

@ Soruun cozm icia agisl bz () kavrazum firatle (hizla) Kogrudn

dikate almeliyiz. Agusl hi, cizgisel huran (v) yancapa (1) ocam e hessplanic:
wmvr

Kosucular sabit stiratie kogtidanndan. ¢izgisel huzler (v) sabittir. Ancak. yangaplan (r)
farklidur, by yuzden agisal buzlan fackds olacakuur.

Yangn sonncune gore

+ Kardelen ve T.ale syn: enda hiris cizgisine wlestklarnng gore, aym agisal hizda

soara bitis sizgisine ulastifina gore, Meocksenia aqisal iz
K Ve ame<on )

daha kigiki
Bu bilgilere gbre actsal huzlann bitviilik siralamast:
oK oL:oM

Dotru cevap B sikiadu: ®R=oL oM.

o .

B

V'amega=\asivkeh)
Burads.

{goeea) acsalha radvansarive)
(v) dagrusalhuz metre/sanye]

(1) yangap metre)

Knetk eneriise agagsceki formalls hessplan

[KE = \frggf 142} mv'2]
Burada:

(KE )itk oners

(s bistlest (tilograem)
rusal hiz metre/saniye)

s, szcak formulis hesapiant

1N =\Deita KE |

baabilnz,
Dory sezenses bulmak ginbu bilgicri kullenatm:

AVLKWL>W M)
BIW MW LW K]

CUWK=WL>W M)

DHV_M=W K<W.L)

P secannkdastirriadimidn, dagn omin C) (VK = VL1 > W_M | oidt @i
goriporuz. g
er) si ize bu ikisincen daha ddgukur.

A Soruoun cevabi A) (w_{K}>w_{Lisw_(M))dic

Glaiim:
Kardelen ve Lale ay Krvel
huztarm egit olmast gerelor. Yani, (w_{K)=w_{L}).
Meaekse tzaKvel
kuivarlanndakinden daha kiigiik olmass gerekir. Yani, (w_{M)<w_{K}=w_{L}).
Buradan, (w_{K}>w_(L}>w_{M}) sonucuna varabiliriz
Agklama:
o Agisal buz, bir abit tuzls bi
‘onyuidninr.
+ Radyanci . iyle ifade ediis
Agisal bz, bir daisesel 5
« Bir ayns hzo
R iy ulus

Soruda verilen bilgilere gore, K. L ve M kulvarkanmn yangaplan siastyla azalmaktadur. Bu
nedenle, (w_{K)>w_{L}>w_(M)) olmasn gerekr

Ek:

11!.., ‘
+ Kardelen ve Lale 3y i Kvel
agtsal huzlann egit olmass gerekr.

Kvel
« Buiki bilgiden yoia gikarak, (w_(K)>w_(L)>w_{M)) sonvcuna varabiliriz.

Answer given by ChatGPT (Ing. translation)

Answer given by Copilot (Ing. translation)

Answer given by Gemini (Ing. translation)

Solution:

To solve the problem. we need to consider the concept of angular velocity
(w) and the fact that the runners are running at a constant speed
(velocity). Angular velocity is given by the ratio of linear velocity (v) to the
radius (r):

w=¢<

Since the runners are moving at a constant speed. their linear velocities (v)
are constant, However, their radii (r) are different, which means their
angular velocities will also be different.

Based on the race results:

«  Kardelen and Lale reached the finish line simultaneously. so they must
have had the same angular velocity (wx = wr).

*  Menekse reached the finish line after Kardelen and Lale. so Menekge
must have a smaller angular velocity (wys < wg and wyr < wy).

Therefore, the order of angular velocities is:
WK = wL > wy
Thus, the correct answer is:

Blwi =wy > wy

Selution:
To fing the relationship between the ngular velocities of Kardelen, Lale 3nd Menskse we can use
principles related 1 kinetic energy 3nd the work done by forces. Angular velosity is the speed of
rotation of an abject 3nd can be calculated using the foliowing formuta

Where

*  wisthe angular veiodty (radians per second)

he lingar velocty (meters per second)

7 s the radius (meters)

‘netic energy is calculated using the folowing formulx

KE

vinere
KE s the tinetic energy
1 is e mass of the object (ilograms)
v i5 the finear veiocy (meters per second)
Whan the kinesic energy of an object changes. wark is done on 2 Work is caiculated using the
foicwing formuls
W AKE
Using e infermation we can etarming the relatonship Between the sngusr wioCTes of Kadeien

Lale 3G Menekse. However the given options directly express this relstionship, To find the correct
option, we ute these formulas and principles

We > Wy
Wi > Wy
QWx = W > Wy

D)Wy = Wy < W,
Upon examining these options. the comect answer s
Answer: O Wy = W, > Wy,

This means that Kardeien and Lale have squal kinetic enargies. 203 Menekse has » fower kinetc

wnergy compared 0 both Kardelen and Lale.

Solution
12 answer is A)we > wr > wa
Explanation:

Kardelan ond Ly @ rexched the firish ne ot the same time, 5o tair anqulor velocitie must be equsl
THR Lk

e e, v e sty e alter Karceler
370 e volneity i smalier 7aae harh €ards on's and 1306, Th

 Labe mplyiog Ural Menekses
< wradwy < wr

Taereore, combining these oksavztions. the zrgular veiosities shouid be ordered as fcllows:
Wk > W > W

Summary:

+ Kardelen and Lale: Same angubyr visarity sinen =y finieh at 170 synn tme
+ Menckye: Sricher anguler velcaily since she T shes lale

178 confems that the comect opticn is A) s > wg ™ war
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2023 AYT 3" physics question

Answer given by ChatGPT (Turkish)

Answer given by Copilot (Turkish)

Answer given by Gemini {Turkish)

3. Baglangigta (t = 0 aninda) yan yana durmaktayken
dogrusal yatay bir yolda harekete baslayan K ve L
ait hiz-zaman grafigi sekilde

goriimektedir.
Hiz (mis)

o i Zaman (s)
§ 10 15 20 25 30
inin hareketi ile

K ve L otomol ili,

I. K otomobili nce hizianmig daha sonra yavaslayip
durmustur.
L. K otomobili 30. saniyede baslangig konumuna geri
donmUstor.
1L 30. saniyede L otomobili K otomobilinden daha
ileridedr.
yargilanindan hangileri dogrudur?
A) Yalniz| B) Yalniz i C) Yainiz i
D)lvell E)lvelll

@) soruyn sozmek isin grafik dzerinde verien bilgileri inceleyelinm.

LK otomobili Snce huzlanmus daha sonra yavaslayip durmustur.

+ GrafikeK b figine balaldiginda, K snce
hrrlanarak 20 s hiza nlagti (0-13 » arasinda) ve sonrs yav ,,:s_:.- durdugn (15-30
s arasinda) gbetimektedir. Bu ifade dogrudur.

11 K otomobili 30. saniyede baslangic konumuna geri dinmistiir.

+ Hiz-zaman grafiginin altinda kalan alan. cismin aldis yolu teasil eder. K otomobili

geri donm ofur. Bu ifade dogrudur.

TIL. 30. saniyede L otomobili K otomobilinden daha ileridedir.

. L i rafii sirekli pozitif luz gostermekte, yani siirekli leriye
dojru hascket ctmektedir. K otomobili ise bir stre ileriye gittikten sonra geri donerck
baglang konumuna geri gelmistir. Dolaysiyla 30, saniyede L otomobili K
otomobilinden daba ileridedir. Bu ifade de dogrudur.

Sonug olarak, L II ve [II ifadeleri dogrudur.

Dogru cevap: E) L Il ve IIl

I Resion analiz cdifiyor: Gizlli koromae isin yuzler buland hale getisilebilic

Sizin igin yanular olusturuluyor i
Bu huz zaman fizk biliriz. Igte yargl
inceleyelim:

L Yarg: (Otomobil K, otomobil L'den daha suce harekete gecti): Grafikte
Otomobil K:gup. hizs dsha once artmaya basladsps igin bu dogrudur

1L Yarg: (Otomobil K’nin huz, otomobil L'nin hizndan daha nce azalmaya
baslads): Grafikte Otomobil K:gp hiz: daha dnce azalmaya basladsga igin bu
dogruduc

TIL Yargs (30. saniyede L otomobili baslangis noktasmdan daha kuzeyde
bulunuyor): Grafikts 30. saniyede Otomobil L'nin huz sufir oldugu icin bu dogrudur

Somug olarak, yareslar I, 11 ve 11l dogrudur. Cevap segenegi E) I ve IHl doprudus.

4 Dogru Cevap: b) Yalniz Il
Aciklama:
Soruda verilen metne ve resme bakarak, her bir yargiy1 inceleyelim:
L. Yarg:: "K otomobili énce hizlanmag daba sonra yavaglaysp durmustus "
: . "

sonra azalmakta va 30. saniyede sfira inmektedir,
« Budak

IL Yarg:: 'K otomobili 30, saniyede baglangsg konumuna gers donmtis "

. K
altundadir.
+ Budak

TIL Yargs: "30. saniyede L otomobili K otomobilinden daba ileridedir "

. L i lyede K
‘ctombilinin konumundan daha fazlad.
* Budad0. saniyedel

Sonng:

Sadece IL yarg dogrudur. Dogru cevap b) Yaluiz I secenegidir.

Answer given by ChatGPT (Ing. translation)

Answer given by Copilot {Ing. translation)

Answer given by Gemini {Ing. translation)

@®  Solution:
Let's analyze the given information based on the velocity-time graph.
1. The car K initially accelerates, then decelerates and stops.

From the graph, it is observed that car K accelertes to a velocity of 20 m/s between 0 and 15

§ and 30 seconds. This statement is correct
11 The car K has retured to the starting position at the 30th second.

«  The area under the velccity-time graph represents the distance traveled. Car K moves forward

ing the acceleration phase and then moves backward during the deceleration phase.

ng the same distance in the opposite direction. Hence. at the 30th second. car K returs to

ts starting position. This statement is correct.

1Il, At the 30th second, car L is farther ahead than car K.

rd and then backward. T

carK.T tement is also correct

Conclusion:

Al three statements are correct.

The correct answer is E) | Il, and Il

Analyzing the speed-time graph:
1. Statement | (Car K started moving earlier than Car L):

+  To verify this statement. we need to compare when Car K and Car L's speeds began to

increase on the graph. If Car K's speed started increasing earlier, then this statement i true.
2. Statement Il (Car K's speed began to decrease earlier than Car L's speed):

«  Toverify this statement we need to look at when Car K and Car L's speeds began to

decrease on the graph, If Car K's speed began decreasing earli

3. Statement lll (At 30 seconds, Car L s further north from the starting point):

= Toveniy this statement. we need to check if Car L's speed at 30 seconds is zero. If Car L's
speed is zero, then it indicates that Car Lis at a position further from the starting point at
30 seconds,

Conclusion:
«  The validity of the statements depends on the analysis of the graph. If:
«  CarK's speed started increasing earler (Statement | is true),

»  CarK'sspeed began decreasing earlier (Statement Il is true).

«  CarLs speed is zero at 30 seconds (Statement Il is true),
Then the correct answer is £) | and Ill are true.

However, if there was an incorrect evaluation of Statement II, the answer will be E) | and Il
commect.

then this statement is true.

Correct Answer: b) Only Il

Explanation:

Lets statement based on the gi and the image:

1. Statement I: "Car K accelerated first and then slowed down and stopped.”

+ This statement is true. As seen in the image. Car K's speed incresses intiall, then decreases,
and reaches zero at the 30-second mark.

« This indicates that Car K accelerated first and then slowed down to a stop.

2. Statement l: “Car K returned to the starting position at 30 seconds.™

o This statement is false. As seen in the image, Car K's position s below zero 3t the 30-second
mark.

This indicates that Car K did not retum to the starting position at 30 seconds.

3. Statement IIl: *At 30 seconds, Car L s further ahead than Car K.*

« This statement is true. As shown in the image, Car L's position at 30 seconds is greater than
CarKs px

o This indicates that Car L i further anead than Car K 3t 30 seconds.
Conclusion:

Only Statement i correct, Therefore the correct answer is b} Only Il
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2023 AYT 5" physics question

Answer given by ChatGPT (Turkish)

Answer given by Copilot (Turkish)

Answer given by Gemini (Turkish}

& Satinmelern ol edki bectada Ape vo A b

100 e

Buna gore ayms anda:

1 Ayge L'en sk 10 Nk, Al Mdan cekarmk

0N

. Ayse L'den gekarek 20 NYK. Al P'den gekerek

10N,

. Ayge K Borek 20 NIk, Alldon Herek 10 N1k
Kuwvetteri kap) yizeyine dik olacak sekiide
uyguiarea hangi durumiarda kaps O ekseni etrafinds
dner?

AYane | 8) Yabouz i Ciivent

O)ivem Bl vl

@ 5u vorumist cevabi tork prensibine dayaair, Tork, bir kuvvetin dcame soktasmna olan uzakligy
ile bavetin garpamdsr

TorkirjKuvvet(F)-Uzakhik(d)Tork (‘tau) = Kuvvet (F) Vmes Uzakdik
(&) Tork(1)=KetF)Uzaklikd)
Kapeon O i olugmas: e Herik g
St wrginaa eoveciia Kapi Uzeiade oluyrdks orklan beseplammi ercr
um I:
« AvseL'den 10 Nk bir kcvet uyguluyor, uzsklik S0 am
TAysee-10N+0.5 m-$ Nm'tau_{Ayse) ~ 10 1

o..éu:nvlu et

Hu corumda, A Al e Pty et

S¥ext{m} =10

ext( N} ‘rimes | itext{ ) =10 ‘sa(

ldnfundan nst

(1 m)
mes L text{ m} = 10 text{

M) Resim analiz cdiliyor: Gizlilii korunak icin yozler bulanik hale getirilebilir

4 Dogru Cevep: c) Ive il

Ahiamr:
Tabii ki! B fizik ligalim. Sorunun verilen bilgiler 0 o
anlamaya calisalm: goce, kapan
A —
1. Ayse ve Ali, aynanm her iki yozeyine de 151k génderiyorlar. g N
2. Aymamin sgimis oldugu yerdei kcuk duzler avnalana donme kapasitesi ve Du problemde kapals s.stemimiz. G6ser kapi, Avse ve Ali'den olusmaktadur. Du sistemde &

maliyetinin ekstra fazla olmass sebebiyls bu bolumdeki dikdorigenler gibs kutlel:
degil

Ktleli olan kisim, % ve ? uzealukian oluldigande L metre, K ve P wunluklannin
ise 100 can oldug belirtliyor.

Sorunun pasgalanm ee alalim:
) Ayye Lden 1 ur'de, Ali M den (yekanuk) yGeOyesk gelmiptin, b) Ayye'nin Geeride 10
N'lik, Al'sin 0zerinds ise 20 N'lik bir yuk vasdsr, ¢) Ayra eksenine dik geler: 20 N'lik,
Ali'den gerek 10 N'lik, Ayse'den gerekse her icisi tarafirdan yapilan itme kuvvetleri kapryt
acmaya vetmezken, urgulanan kuvvetler bangi durumlarda kap o esnada acalabilir?
Yukandaki bilgiler serunua 11 ve 111 yia dgili
oldugunu belirtelim

o 1L madde: Ayse L'den gekerek 20 N'lik, Ali P'dea gekerek 10 N'lik kurvvetleri
uygularse kap: hangi durumda agsl?

« Il madde: Ayse K den tterek 20 N'lik, Ali P'den terek 10 N'lik kuvvetleri uygolarss
g hanyi durusnde agala?

Bu bilgiler iginda, hangi dururalann kapiy agabilecegiri belirleyebiliriz. Lotfen bu bilgilen
kullanarak sorunan sonuclarm cozie. Eger daka fazla yardima ihtivacinz olursa sormaktan
cekinmevin!

bir toek salabilic
Adum 2: Baslanex ve Son Durumlar Tammlsnmasi:
Kt
uypuiamazan
= Soru Dore: g O sksar e donmeitod.
Adim 3 Aqial Nlomenrumun Hosaplanmasr-
Py,

)ve sgroal bz (wiite

agat

Barwayss. ik degret ol Pt divies Ragomns
X Diiner

Adu 5: Farkh Kuvvet Urgalamalarme Erkisi:

L Durum: Ayse L'den sterck 16 N Al Misen cekerek 10 NHK vyt uypulassa:

e kapi dbnme.
Lo yeheich 20 Nk Al P gekerch 10 NI ket sl

/26351 gosol, 30ner kap: bsme:
TIL Durum: Ayge K'dzn iterek 20 N1k, Ali Pdes iterek 10 Nk kevver uygutana:

-
R o i A g s M o s e S

B v, Ayscnin torkn 20 Nim v Affwin w1 10N ohup 2w yoalerds oldgndan nct %

work 10 N, Byl bogn O e e dicer. - 5 <

Scmog clarak dogrs cevap: ©) Ive NI formorlry aein.

>:m<<m~ given by ChatGPT (Ing. translation)

Answer given by Copilot (Ing. translation)

Answer m_<m: U< Gemini (Ing. translation)

OF coursel Hare & the anewer i Engisn

e @ i based on 10rque. Torque 5 the
Sppied and the Gatance from the point of rotsson

Torque(r) = Force( F) » Distance(d)

For the 4or 10 1otate 3round the O axis & et 2orque must be crested. We need 1 Caiculate the
Torques produced by the forces sgoled by 88ch penon on the doox

Situation
« Ayje apphes a force of 10 N a1 . dstance s S0 om (08 m)

g = 10N % 05 = 5 Nm
o A8 puts wath 8 force o 10 N at M. dstance & 50 cm (@8 m)

Tan = 1ON x05m = 5Nm

In this case. Aypes in mage drection s0the
et torque s 2er. Therefore. the door does not rotate.

Situation it
* Ayye apples a force of 20 N at L Sitance % 50 em 05 m)

Tapee = 0N % 05w = 10 Nem
* Ak putls wen 3 force of 10 N at P Gwance & 100 cm (1 my

Ta = 10N % L = 10 Ne

1t case. Aypes soeque and AV Toraue M 6Qual In magneude but SPPONtE I GHCTON 50 the
100908 s 2o, Tharetor. the Soor Soes not rou

Situation it

o Aype spphes & force of 20 N st K. Gatance s 100 em (1 my
Tapwe = 20N % L = 20 Nau

o A8 puts wan a force of 10 N at B gsance i 190 m (1 m)

70 = 10N % Lin = 10 N

In s case Ayjes torque & 20 Ne and AT torque 8 10 Nm. 30 the net 1orque s 10 N in Aygex
Grection. Therefore. the door rotates around the O s

Thus, the comect answer &

Qland i

O Copilot
Certainly! Let's biesk duwn Ui problem s

e salutions or 1 e given seiaios
* Ayye and A% Approach the Door:

© Ayse walks 1 meta: froum posiior | while All walks (towaicts the docr) fiom position M.

o Wer rmad 15 b e wikts dheanctions Ayye ik AL st i ook a1 the o o s v ot
2 Forces on Ase and Al

o Ayge carries a 12N baed, and Al cartes a 20 N oo

o These forces ars serpencicular <o the miror surtace.
3 Pushing end Pulling the Door:

o Eoth Aysc anc &k apply foroes perpendiculer o the miror surface,

o Afge pusea with 20 R cnd Al pusnics with TON

o Deepite these forces, the door doesnt open.

Mow e1's adress e speciic coensnioe.

« 11 Ayge pulls with 20 N, and All puls with 10 1
 The coorwil natopen

« 1L Ayge pustes with 20 N, and &l pushes with 10 N
o Thedou wil nstopen

Theselore, reither scenaria | nor Ul wil epen the door I you have any further g westicns o remt additiona
chariliaion fed v Lo b @

S 4 Comervann o Argdor Mot
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2023 AYT 7™ physics question

Answer given by ChatGPT (Turkish)

Answer given by Copilot (Turkish)

Answer given by Gemini (Turkish}

7. Fotojraf makinelerinde fotograf gekerken igik itiyacins
bir anlik kargilamak igin flag sistemi kullanilr. Flag
sistemi bir pil, bir sag, bir anahtar ve 6zel bir ampulden
olugan bir elekirik devresidir. Anahtar kapatildiginda pil
tarafindan sigagta depolanmis enerji ok kisa bir sirede
ampuliin Gzerinden geger vo ok kisa sire siddeti bir
ik Oretr,

Buna gore,

. Flag sistemindeki pilin potansiyel farks artinlirsa
sigacin sigasi azalr.

IL. Flag sisteminde sigas: daha bly(k tam dolu bir
s1gac kullanilirsa ampuide daha siddetl 151k
et

1il. Flag isiginin patiamasiyla birlikte sigagta
depolanan yik azalmaya baglar.

yargilanndan hangileri dogrudur?
A) Yainz | B) Yainiz Il Clvell

D)Ivelll E)livell

@meﬁee._z._.xa?_ﬁ_:___am_aa,.i.ﬁ%:m_as_&_:ﬁ_&asy.ﬁa
ir. Soruda verilen ifodeler ek tek i

1. Flag sistemindeki pilin potansiyel farka arfirhirsa sigacm sigast azalr.

Bir pilin potansiyel ferkanin artmass, sigacin sigasion etkilemez. Sigag (kapasiter) sigass,
eafasun fiziksel dzellkierine (plaka alan, plaka sras mesad ve dielekrik malzerne) baglidr,
potansiyel farke degil. Bu recerle bu ifade yanligt.

10 Flay sisteminde sigust daha biiyik tam dolu bic sigay kullaniirss snpulde daba
siddetli 151k dretilir.

Sigas caka biiytk bir kapasitsr, daha fazla eneii depolayabilir. Kepesitirti: depoladifs enerj

su sekilde heseplanr:

E=%CV:

Burada E. enerji: C, kapasitans (s3a) ve V. potansiyel ferktir, Daha bitytlk bir kapasitér deha
faa cnerji deparyzhilir ve b enerji flas ampulit zrfirdan kasa bir sirede Fosalfiirea,

empul daha giddetl bit sk ineter. Bu ifade dognudur
1IL Flas 1sigmin patiamastyla birlikte sigasta depolanan yiik azalmaya baslar.

Fleg patladigmca, kepesivorde depol i ve dolaysiyla ytk huzla ampul zerinden
bogalr. Bu, kapasitirdeki ytkiun azalmast anlamuana gelis, Bu ifad dogrudur.

Somu; olarak. dogru ifadeler IT ve I

Dogru cevap: ¢} 1 v 111

@ Sizin igm vantlar olcsturuluyor

Flas sistems. fotograf makinelerinde anlik olarak yeterli 1sik tretmsk icin kullanles Iste bu

sommun dogn yargilars

1. Flag sistemindeki pilin i artnlirsa sgacia Dogradur, gaakn
viksek potansiyel farks dasa fazla enesi den ola I1. Flas sisteminde

sigasi daha biiyitk tam dolu bir a¢ac kullambrsa ampulde daha siddedi sik

Wretilir. Dogrudus, conko daha boyolc sigz; daka fazla enerji depolas. 111 Flag ssigmn

patlamacyyla birlikts sigacta depolanan vk azalmaya baslar. Dosrudur, sunkn flag

padadsipnda depolanan cnce: tokeair

Bu nedenle dofu yarsilar ) Ive I'dir.

4 Dogru cevap d) I ve INT.
Agklama:
L Yargs: Flaj sistemindeki pilin potansiyel farks artnlrsa sigacin sigass azals. Dogru.
+ Sigacen sugas. depolayabiecegt yok miktan e oranti
“ Dolayistyla, pilm potansyel farks artikga sifacn sigas: azali

IL Yarg: Fi i 16k tam dotu bis
siddeth tuk tretlr. Dogru.

« Ampulde oretilen ik yiddet, sifacadan gegen akum ile orantilidis
« Sigacn sigast ivikse, daha fazla yok

«  Daha fazla yiik. daha fazla akom demekur.

= Dolayssiyla, sigass daha byak tam dohu bir sigaca kullanlirsa ampulde daha iddethi

.

15k retili
TIL Yargs: Flag iyigmin patiamasiyla birlikte sigaca depolanan yok azalmaya bastar. Dogru.
 Flaj i patladiginda, sigacads yuk ampulden d llue
« Bu sjlem swrasinda s1facada depolanan 70k bogalsr
« Dolaysiyla, flag y azalmaya baglar.

Sonug olarak, I ve IIL yargilar dogru, IL yarg: da dogrudur. Bu nedenle dogru cevap d)
Tve II'tir.

Answer given by ChatGPT (Ing. translation)

Answer given by Copilot (Ing. translation)

Answer given by Gemini (Ing. translation)

In this question, we need to understand how a flash system works and the effects of the
components in this system. Let's examine the statements given in the question one by one:

1. 1f the potential difference of the battery in the flash system is increased. the capacitance of the
capacitor decreases.

+ Increasing the potential ifference of a battery does not affect the capacitance of a capacitor.
The eapacitance of
plates. and dielect
incorrect.

111 a capacitor with a larger capacitance is used in the flash system, a more intense light is
produced in the bulb.

Acapacitor with 3 larger capacitance can store more energy, The energy stored in a capacitor is
calculated as:
E=3cV?
where E is the energy, C is the capacitance. and V' is the potential difference. A larger capacitor
can store more energy, and if this energy is discharged quickly by the flash bulb, it will produce a
more intense light, This statement is correct.

111 With the flash of light, the charge stored in the capacitor begins to decrease.

« When the flash occurs, the energy stored in the capacitor, and thus the charge, is rapidly
discharged through the bulb. This means the charge in the capacitor decreases. This statement is

correct.

In conclusion, the correct statements are Il and iil

The correct answer is: e

Arswers are being genetated o1 you...

Ihe fash

suztaverts

odl in cameras to prociuce sufiicient light instantly. Here are the correct

5 Questiont

1.1 the potential differcree of the battery in th: flash system is inercased, the capac tance ef the
capacitor decreases

+ Thisks coreer harause a higher parert 1 difference Isads to mare anergy haing stored

L1 a fully charged capacitor with a larger capacitance is used in the flach cystem, 3 more intenze
Tight is produced in the bulb.

+ Thisis comect bacause a larger caoacitor stcres more energy
111, With the fiash cf light, the charge storec in the capacitor bagins to decrease.
This is correct bacause when the flash occurs, the stored enerqy is depleted.

Therefore, the correct statements are ¢) 1 anc Il.

Cortect Answer: ) | and Il
Explanation:

L Statement: if the potential difference of the battery in the flash system is increased, the

capacitance of the capacitor decreases This s correct

o The capacitance of a capacitor is proportional to the amount of charge it can store

rence of the battery increases, the amount of charge stored in the capacitor

o Therefore, s the potential difference of the battery incresses, the capacitance of the capacitar
decresses

11, Statement: If 2 capacitor with 2 larger capacitance is used in the flash system, the iight produced

in the bulb will be more intense. This is

o Theintensity of the light produced in the bulb s proportional o the current flowing through the

o Ifthe capacitance of the capacitor is larger, it can store mare charge when fully charged.
*  More charge means more current.
o Therefore, if a capacitor with a larger capacitance is used, the ight produced in the bulb will be

more intense

HIl. Statement: When the flash light bursts, the charge stored in the capacitor begins to decrease. This

is correct

o When the fash light bursts, the charge stored in the capacitor s discharged through the bulb,

converting the energy into bight.
o During this process, the stored charge in the capacitor decreases.

o Therefore, when the flash light bursts, the charge stored in the capacitor begins to decrease.

Conclusion: Statements | and lil are correct, and Statement I is lso comect. Therefore, the correct

answer is d) | and il

TGIE
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2023 AYT 14" physics question

Answer given by ChatGPT (Turkish)

Answer given by Copilot (Turkish)

Answer given by Gemini (Turkish)

14. Deriniii her yerinde ayn) oian durgun bir gol yizeyine
zdes taslar ki farkii noktaya dUgey dogrultuda ayni
anda atilarak periyodik su dalgalan olusturulmaktadr.

Buna gore su yuzeyinin 1, i ve il numaral

Ay, Ay ve Ay ise bunlar arasindaki iliski
asagidakilerin hangisinde dogrudur?
AVA =AY = Ay B) Ay > Ay > Ay

C) A=Ay > Ay D) Ay > A=Ay
E)Au > A=Ay

B Bu coruda, derinlig: her yerde aym olan durzua bir g0l ylzeyine szdes taglar iki farkl:
‘noktaya ddgey dogmituda syn: anda aularak periyodik su dalgalan olusturulmustur. Olugan
ciinened s dalgaliaros g iriyinn desasvin fisthen gorieist verib st ve yanberle:
seussleyen dalga tepelerini temsil stmektedis. 1, 1 ve Il numersh noktalann salan titresim
senliklent sirasiyle ALA_LAL AILA_[LL] ALl ve AHIA_{1L1} AL ice, bunlor arasmdaki iliski
scrulmektocr.

Girigim desent ineclendiginde

» Tunavarels nokta iki dalga tepesi kesisian roklasmda yer lussktach. Buwada yogaa
gaigim clusur ve geclik maksisum cls,

+ Tl aumsaralt nokta. bir dalga tepesi il bir dlge sukurunun kesigim roktasmds ver slir.
Bu nokiada vikcs girisim olusur ve genlik minimu olur.

« I numaral: vokra da iki dalga tapesi kesisim noktasinds yer almakiadis, Busda da
yapies girisim olugur ve gealk maksiraum olur

B bilgilere gore:

+ Lve Ll mumaroh noktalarda genlikler maksimuondur ve burbirine cpitar.
+ 11 avmaral: noktada genlik minimoumdur.

Dalayrstyla. genlikler arasindeki iligki 5u sekilde olacaktir: AI=AII/AILA_T=A_{IIT} >
A_{TAT-ATT>AT

Dogru cevap: €) AISAIIEAMA L= A_{IL1] > A_[IJAI"AUAL

0- <E x.;
uzerine copilotun verdigi yanit soyle oldu.
Copilot
Sizin igin yanitlar olugturuluyor...
Bu sorunun ¢6zums igin asagadaki adimlan takip edebiliriz:
1. Verilen Bilgiler:
o Olugan dairesel su dalgalarnin yapugs girisin ceseni dstien gortingste

semberler geklinde gozlemlentyor.
o besler genigleyen desendeki dalga tepelerici temsil ediyor.
2. Tiiskiyi Tnceleme:
© Gemberlerin genislemesi, dalga tepelerinin genliginin arthgim gosterir.
~ Runedenle, sirasiyla T 1T ve TTT noktatanndaki silann titresim genlikleri-
* APPAIZANIAIAT>AIL

Cevap: St yuzeyinin I, 1T ve III numarals noktalanndaki sulana titresim genlikleri

siasiyla A_T>A_(IT} > A_{II}'tox. Cevap secenegi A) A_T>A_(IT} > A_(IIN} dogrucur.

Problem:

Durgun bir galde. ii Gzdey tag ayn anda ki farkh noktaya biraclyor Olugan dairesel 5u
daigatan. diyagramda gesteridigi gibi bi giripm deseni OufRuUYGr Gemberier. 5 yuzeyinin
maksimum yer degigtirme noktalanins temsil ecen daiga tepsierini gosteric Sonu. | Il ve |
nokzaianndati suyun titregim genlikder (AL Al ve A_I) arasndaki iy sormaktadic

Cozum:
HA; = Ay = Ay

Bu segenek yaniy. | 1 ve Il noktalan. dalgalann kaynakianndan farkh uzaididarda yer alyor
Sonug olarak by noktalann tirepim geniikieri Ge fark olscaktic

B Au > Ar > Am

Bu segenek de yansy. | noktan girgim ereninin markezinde bulunur: burads dalgaiar yumiu
i jekiide biriegir ve yape girigim olugur 3t 1 nokSINGaG Ttregim genliginin en ylksek
oicugu aniamins el | nokeas: | nokiasndan bir kaynads caha yskin ve i nokas. her ik
kaynaktan da Il noktasindan daha wzak bir konumda bulunur. Dolayisyla. | noktasingaki
titregim genli§i 1 nokeasindakinden dshs buylk olacakt

QA = A > An

Bu segenek yankstir b) segenedinde agkianchd gibi. Il noktasingal vtregim geniigi en
yiksekte | ve il noRI¥anngaki tregim genlilen egittir cinks bu noktalse kaynakiardan egit

uzakiikzadie ve fazian uyumivdur
A Au > Ar = Am

Bu segenek dogrudut Dahs 5ace 3pkiancid gbl | nokIasnds tireyim gensd en yUkseits
Ve | ve 11l noktalarindsii teregm genlikier egitie

QA > A > Ay

Bu segenek yankstr B) segenedinde agiiandid gior 1| nokIasInGak tiresim genigi en
yuksektr ve 1| nokasnGa titregim genlii en GUgGKt

Sonug oiarak dogru cevapd) A, > A, = A, die
Answer given by ChatGPT (Ing. translation) Answer given by Copilot (Ing. translation) Answer given by Gemini (Ing. translation)
In this problem. identical stones are dropped into & calm lake from two different points, To soive this problem, we can follow these steps: Problem:
creating periodic water waves, The resulting circular water waves create an interference Ina still pond, two identical s

pattern, as seen from above. where the represent the expanding wave crests. The

amplitudes of the water vibrations at points | Il and Wl are Ay, Ay, and Ajyy, respectively. The
task s to determine the relationship between these amplitudes

Anslyzing the interference pattem

Point | is located at the intersection of two wave crests. Constructive interference occurs

#s mamum
«  Point Il is located at the intersection of a wave crest and a wave trough. Destructive
interference oceurs here, and the amplitude is at its minimum.

«  Point lil s also located at the intersection of two wave crasts. Constructive interference

occurs here as well and the amplitude is at its maximum.
Based on this information:

The amplitudes at points | and il are both at their maximum and are equal to each other

o The amplitude at point Il is at its minimum.
Thus, the relationship between the ampitudes i as folows: Ay = Ay > Ay

The comect answer is:C) Ay = Ay > Ay

1. Given Information:

©  The resulting circulas waves create an interference pattern observed from above in

the form of concen e

 These circles represent the wave crests in the expanding patter
2. Analyzing the Relstionship:

*  The expansion of the circles indicates that the amplitude of the wave crests is increasing

Answer: The vibration ampiitudes of the water at 1.1 and il are in the order A; > Ay >

Aqz1. The comectanswer is A) Ay > A > Any.

i&uﬂaﬁsﬁniﬁnﬂx!:ﬁggug;?g?
circles represent the wave crests, sd&!suiau&aﬁﬁig_xﬁlaﬁsua
surface. The ks for the amplitudes (A_I, A_IL
and A_IT) of the water at poiats 1 IL and Il

Solution:
AAT=AT=A T

Thus option 15 icorrect. Pomnts I, 11, and III are Jocated at different distances from the sources
of the waves. As a result, the vibrational amplitudes at these points will also be different.

B)A_II>A 1> Al

‘This option is also incorrect. Point [T is located at the center of the interference pattem, where
the waves are in phase and constructive interference occurs. This means that the vibrational
amplitude at pomt I s the highest. Pownt | is located closer to one of the sources than point II,
and pomnt I11 15 located farther away from both sources than point II. Therefore, the vibrational
amplitude at point I will be greater than the vibrational amplitude at point IIl
QAI=ANI>AT

‘This option is incomrect. As explained in option b), the vibrational amplitude at point I s the
highest. The vibrational amplitudes at points | and II] are equal because these points are
located at equal distances from the sources and are in phase

AAI>AT=A I

‘This option is correct. As explained earlir, the vibrational amplitude at point I i the highest,
and the vibrational amplitudes at points I and 1Tl are equal.

OAM>ATI>AT

‘This option is incorrect. As explained in option b), the vibrational amplitude at point I 1s the
‘highest, and the vibrational amplitude at point Il is the lowest

‘Therefore, the correct answer is d) A 11> A_[= A IIL
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2022 AYT 1% physics question

Answer given by ChatGPT (Turkish)

Answer given by Gemini (Turkish)

1. Surtinmelerin 6nemsenmedidi ve Gstten gorinisa
gekildeki gibi olan yatay bir zeminde duran bir koliyi,
Ahmet elleriyle ileri dogru iterken Ali de bir ip yardimiyla
kendisine dogru cekmektedir.

anda kuvvet uygulamaya baslarsa

ve Il yénlerinden hangilerine

dogru harekete gegebilir?

A) Yalniz | B) Yainiz Il C)lvelll
D)livelll E)l, lvelll

casine baghair —er s ket egkes: coby)

ol get tlesil

i fixik sorusu va- i kecakesr, &7 ve Ahmet, Sk koli Gze-ine kuvve:

4 Resimdeki sorunun cevabi E'dir, yani koli I, I ve ITI yGulerinden herhangi birine
ogru harekete gecebilir.

wygubyorar. 0 fakh swvvet ok 5300, Soru. Al v Amet Cozim:
o Abmel kaivi e doduile Len iy saga dofrs pocli . Resimde Abmet v P Abmet koliyi
. Al ise knliyi ipe bagh E
o Al I Kendisine GOCr CekaINen 150k 3071 MGAT X YONDFOE 10 YIKAFS 307U POZHI / = A pa ’ 3
yontnde oir (vt gus. « B)vanzl Kuvvetlerin yonleri ve by 5 e
kesin o m deildir. Ancak, Abmet ve Alinin
Be et Orumar 1 i Gucoamaigs, Kobi
Durum = Abmet ve AN’ vveder esit degilse, koli net
Ditvem Ne yont, daha yong ile ayndir.
* Almelin sas dof ‘pei i’ wygulad G buserel. Alivim yuban e suls ‘meyeld xve %
¥ Koli LI veya IIT berhangi harekete
Foaiif y jonlerinde Q) el birlegi Bu preblcmde g0 Bu neden yolnzea et . LOven
+ B durumda Elleste aanet yukan ve 5292 da3ru olacaktr EL nedeniz Kol el | yonarde Tk, AN
Torstor econi « Net kuvvet I ybniindeyse, koli | yontnde hareket edecektir
L « Netkuvvet Il yéniindeyse, koli IT yoaunde hareket edecektir
m—_— + Net kuvvet IIT yaniindeyse, koli Il yoinde hareket edecektir
Yo
y edecegini
+ Ahmetin sas doteu poi wrquiad & huvet Aiven yukan v sola necati x ve Kesin olarak s6ylemek mimkiin degidir. Ancak, koli L I ve IIf yénlerinden herhiangi
Ll y o birine dogru harekete gecebilir
Uod v uiduguadar kulin yebil | yomdne haekel vawsi Ek Bilgiler:
« Kuvvetler ve hareket arasindaki iiskiyi Newton'un ikinci yasass ile agiklayabiliriz.
Ourum 1z Newton'un ikinci yasasina gore, bir nesaeye uygulanan oet kuvvet, o nesoenin
Ketlesine ve jvmesine egittir
+ Abmetn sads dogn [positif x e, uygulsd € uevet, Slivun ukan ce sola mecetd xve & Z.Mnnl iy 1y yoaler
" van
Fozitif y ponlerindel Gettigi buve egie. bi icin 2
. 200 ve 230 Il ynkrce hareke:
ecebil Sonug:
” —_— Resimdeki sorunun cevabi E'di, yani ko 1, 11 ve IIl yonlerinden herhangi birine dogru
o 150 ol e st ot s i Kovacterin e vebayodnin hyiony et 0%
Kesin olarak
Do cavao i 1va It 2
Answer given by ChatGPT (Ing. translation) Answer given by Copilot (Ing. translation) Answer given by Gemini (Ing. translation)
Translation to English: 7 S o yan st ayor ” = - o
Eng b i o o R The answer 1o the question in the picture is £ mesning the bax can move in any of the directions | |
‘The answer to this question depends on the resultant of the forces applied by Ahmet and Ali, The i 5 " ol
resultant force il determine in which direction the box will move b s g G e ey Solution:
Thi tpsiation e o whers AN e e st appl The image shows the forces applied to the box by Ahmet and Ak While Ahmet pushes the box
Resultant Force: The given cptona are: forward, Al the box towards himself with  rope.
o A)Oniy! Since the directions and magnitudes of the forces are unknown, it is not possible to say for sure
« Abmet pushes the box forward (to the right,in the positive x direction)
. BYOWlyl whether a net force is applied o the box. However if the forces spplied by Ahmet and Al are equal
Al pull the box towards himself to the left. i the negative x direction, and upwards, in tie s bR ko s
positive y direction). it ¥ the forces appiied by Ahmet and Al are not equal, the box will be moved by a net force. The
BT
directs o i
The resultant of these forces wil determine the direction of the box's mavement. Let's evaluate the SR o —

stuations:
Situation I:
« Ahmet's force tc the right (positive x direction) comtines with Alis force puling left and vpwards
(negative x and 30sitive y directions).
= In this case, the ‘esultant force will be upwards and to the right. Therefore. the box can ove in
direction I,
Situation Il
« Ahmet's force tc the right (positive x direction) comkines with Ali's force pulling left and \pwards
(negative x and sositive y directions).
« Since the resutant force is upwards and to the right, the box canaot move in direction Il
Situation IIl:
« Ahmet's force tc the right (positive x direction) comkines with Ali's force puling left and spwards
(negative x and dositive y directions).

56, the “esultant force may be 10 the right and downwards, 50 the box can move in
direction Ill,

Thus, the box can move in directions | and i,

Correct answer: €) | and Iil

S fiction s esgeced (vin o s i Cowmmsen i), crly hoe contal forces, specificaly B will iesulin

aof the box

aANe

Depending on the d e, the box can move in any of the directions | I, o Il

+ 1 the net force i i ion | the bax will move in directon
« I the et force i in direction . the box will move in direction Il

+ i the net force i in direction il the box will

«We can explain the relationship between forces and motion with Newtori's second law, According

10 Newton's second law, the net force applied to an object i equal to the procuct of the objects

+To find the resultant of the forces. vector addition can be used.

Conclusion:

Copyright © The Turkish Online Journal of Educational Technology

153



TOJET: The Turkish Online Journal of Educational Technology — April 2025, volume 24 Issue 2

TCH]

2022 AYT 3" physics question

Answer given by ChatGPT (Turkish)

Answer given by Copilot (Turkish)

Answer given by Gemini (Turkish}

3. Ozdes iki yumurtayla iki ayn deneme yapilmistir. lik
denemede beliri bir yUkseklikten birakilan yumurta sert
Zzemine Garpip Kinlmigr. ki

@ Ikinci denemede yumurtanin ziplamadan durdugu ve kinlmadig: gozlemlenmis, bu durum
yumurta igin 6nemli bir koruma saglanustr. Bu durumu g6z éniinde bulundurarak verilen

ise diger yumurtanin, etra’l yumusak bir ambalaj
xovcocﬁo sanlip ayni yoksekiikten, ayni zemine ve ayni

durdudu ve

Kirimadigr goraimastir

Hava sirtinmesi ve kopigin kitlesi onemsiz
olduguna gére ikinci denemedeki garpisma
sirasinda;

| yumurta ile zemin arasindaki etkilesme siresi,

. yumurtanin momentumundaki degisim,

1Il. zeminin yumurtaya uyguladigi ortalama kuvvet
niceliklerinden hangileri ilk denemeye gére
artistir?

A) Yalniz | B) Yalniz Il C)Yalniz 1l

D)ivell E)livelll

‘niceliklerin

1. Yumurta ile zemin arasindaki etkilesme siiresi (I):
o Yumurta, yumusak ambals) kopuga sayesinde zemine temas ettiginde carpisma
stiress uzayabilis. Ambalaj kopugo yumustansn ans bis gekilde durmasiny
saglayarak yumurta tizerindeki etkilesme suresini artrabilis. Dolayisiyla [

artrug olabilir.
2. Yumurtan momentumundaki degisim (IT):
o Ik denemede y d: degisimi ani ve
buyik olmus olabilir, b durum yumurtanin kunlmasina yol agmistir. Tkinci
denemede ise 3 daha yumusak bir

buday saglar. Dolayssiyla IT
azalabilic.

3. Zeminin yumurtaya uyguladigs ortalama kuvvet (ITI):
o Ik denemede yumurta sert zemine garptiginda zemin yumurtaya kisa siirede
biiyiik bir kuvvet uygulamsg olabilir. Ancak ikinci denemede yumusak
Kkopugin ve lamad:
durmasim saglamasiyla zeminin yumurtaya vyguladigs kuvvet daha az olabilir
Dolaysstyla I1I azalabilir.

Sonug olarak, ikinci denemede yumurta igin etkilegme stirest (I) artous, yumurtanin
Egﬁg g.ﬁg-ﬁgﬁéﬁﬂﬁ-@- vyguladigt ortalama kuvvet
labilir. De ap d) I ve I seklindedir.

Not. Sonuy ekid
ld

 Copilot
Ozur dilerim, yanstums vermeden once sorunuzu tekrariadiguns fark etmedim Tkinci
denemedeks qarpisma sirasinda:

o T yumurts ile zemin arasindski etkilesme siiresi,
« I yumurtanin momentumurdaks degigim,
« 1L zeminin yumurtaya uyguladsg ortalama ke,

nicelklerinden hangilen ilk denemeye gore artmistr?
Covap E: Il ve L lkinci denemede yumurta yumugak bir ambalaj kopoguyle senldig iin
momentum degiyimi ve zemirin yumurtaya uygulads kuvvet artmsgter

Bu sorudz, hava surtusmesicin ihnsal edildigi bir ontamda bir kamyonus yatay duzlemde
dogtu yoatiade sabit hizla hareket ettgi ve bir sandifia kamyonun (zesinde oldugu sezaryo ele
alinnustir. Sandik, yuassak bir ambalaj kopugoyle sanldigueda yuamurta kinlmadan durur vz
‘momentum degisimi artar.

3. Dogru cevap d) | ve |l segenegidir.

Agklama:

Her iki sarparak zp! durur, Fakat ikinci denemede
yumurta knlmaz. ?islrx%(gﬁeﬂgi&-rw!il sayesinde,|
gergekleg

L Yumurta ile zemin arasmdaki etkilesme siiresi:

Ikinci denemede kopik, yumurtann zemine garpma hiziyla temas etmesini engeller ve
zemine temas stresini uzatir. Bu nedenle, etkilesme siiresi artar.

1L Yumurtanin momentumundaki degisim:
Momentum, bir cismin kitlesinin ve hy uder. Yomurta.

Kaybeder ve momentumu azahr *%gén.ﬁngg&zﬁs
azaldig1 igin. momentumdaki degisim miktan azalir.

1L Zemin tarafindan yumurtaya uygulanan ortalama kuvvet:

Kuvvet, bir cisim 0zerindeki momentum degigim hizsdir. Yumurta zemine carptifinda, zemin |
tarafindan bir kuvvetle kargilanir ve bu kuvvet yumurtanm momentumuny degistirir.
Yumusak koptk sayesinde yumurtanm huz: daha yavag azaldsds igin, zeminin yumurtaya
uyguladigs ortalama kuvvet de azalir

Sonug olarak:
o liinci

o Etkilegme siiresi artar (1)
©  Momentumdaki degigim azalr (1)

. ??38\:!_..31;&?.

Answer given by ChatGPT (Ing. translation)

Answer given by Copilot (Ing. translation)

Answer given by Gemini (Ing. translation}

In the second trial, it was observed that the egg did not bounce and did not break, providing
significant protection for the egg. Considering this situation. let's evaluate the given guantties
1. Interaction time between the egq and the ground ()

+ When the egg contacts the ground with the soft packaging foam, the collsion time may be

extended. The foam allows the e9g to come o a stop more gradually. s

interaction time. Therefore, | might have increased.

2. Change in the momentum of the egg (1)

decressed

3. Average force apphed by the ground to the egg ()

e99's momentum and preventin
appiied by the ground to the egg. Therefore,

As 8 result in the secon

momentum of the e

decreased. Therefore. the correct answer 15 d) | and Il

Note: Instead of providing an answer the question was repeated. Upon realizing this, the response

ted as follows:

pologize. | noticed that | repeated your question instead of giving an answer During the
the second attempt

eraction time between the egg and the ground

ange in the egg's momentum

erage force applied by the ground to the egg.

hese quantities have increased compared to the first attempt?

Answer. €) Il and L. In the second attempt, since the egg was wrapped in soft packaging foam. the

change in momentum and the force ap)

by the ground to the egg increased.

This problem involves 3 scenario where onstant speed on 2

n soft packaging foam, the

horizontal plane and a crate is on t
£gg stops without breaking, and the change in

Correct answer: d) 1 and II.

Explanation:

I both attempts, the egg hits the ground and comes to a stop without bouncing. However,in the
second attempt, the egg does not break. This occurs due to the soft deceleration provided by the

foam wrapping
1. Interaction time between the egg and the ground:

o Inthe second attempt, the foam prevents the egg from hitting the ground directly

extending the contact time with the ground. Therefore, the interactior

2. Change in the egg's momentum:

o Momentum is the product of an object’s mass and velocity, When the egg hits the ground,
it loses velocity, and its momentum decreases, Because the soft foam slows the egg more

gradualy, the amount of change in momentum decreases
3. Average force applied by the ground to the egg:

o Force is the rate of change of momentum of an object. When the egg hits the ground it is

ith 3 force that changes its momentum. Due to the gradual deceleration provided by
the soft foam, the average force applied by the ground o the egg decreases.

Therefore:
*  In the second attempt, due to the soft deceleration effect of the foam:

¢ Theinteraction time increases (1)

o The change in momentum decreases (1))

« The average force applied by the ground to the egg decreases (1),

The cormect answer is d) | and I
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2022 ><._‘ 5™ physics question

Answer given by ChatGPT (Turkish)

Answer given by Copilot (Turkish)

aseritken sayfa dzemine di ve d

e Qe s e

) Eorikalan -

&) vk izn ()
0) Mtk len

&) Eourkaian —

Eeurkslsn —

Motk sen @)

@ Soruda. pozitif yiklo bir pargacigun iki farkls bolgedeki harckei incelenmektedir. Pargactk, T
Bolge'de dogrusal bir yringe izlerken, I Bolge'de dairesel bir yoringe izlemelaedir
Sttinme alanimn e alan i ife alan gizgilerinin
yoni sorulmaktadsy

1. LBaige:
o Pargacik doprusal bir yoriinge izledigine pove, bu bolgedeki alan parcacik
nzennde sabit ve strekls bur kuvvet uygulamalidss
o Pozinf yakla pargacik doprusal hareket ediyorsa, bu hareket bir elekinik alan.
etiasiyle olur.
= Elelarik alan, pozitif yukler ala cizgilerinin yontnde hareket ettiris.
2. IL Bolge:
= Pargacik dairesel bir yorunge izledigine gore, bu bolzedeki alan parcactk
zeninde merkezcil bir kuvvet olugturmalsdsr.
= Du durumda, manyetik elan olmalidir.
= Pozitif yukli parcacik bir manyetik alan iginde dairesel bir yorunge izlerken,
‘manyetik kuvvet sag cl kuralina gore harcket eder. Yani manyetik alan,
pargacizn yorangesine dik olmaldir.

Bu biliive dayanarak segenckleri inceleyelim
+ A)L Balge: Flektrik alan —, TL. Balge: Manyetik alan © (sayfa dizleminden

h r.x.

2
B) L Bolge: Elektrik alan —, IL Blge: Manyetik alan @?ﬁ» dizleminden

igeri dogru)
° v@&geﬁngkﬁggwégggaﬂ
‘pozitif yukls y
+ ©LBolge: Manyetik alan —, IL Bolge: Elektrik alan ©
= Pozitf yakly k aland: Bu segenck
dogre olamaz.

+ D)L Bolge: Manyetik alan ®, IL Bolge: Elektrik alan —
vukls pargacik, manyetik alanda dogrusal hareket etmez Bu segenck

lamaz.

lektrik alan ., IL. Balge: Manyetik alan @

vikli pargacik, elektrik alanin yoninde dogrusal harcket eder
pozitif geve sokar

Dogru cevap, A sikadir sonkn dogrusal ve
manyetik alan dairesel yoruageye sokar.

O Copilot
Bu sorunun cevabs igin, venilen bilgilen kullanarak elekiromanyetizma prensiplerim
uygulamamsz gerckiyor. Sorunun ierigine gore, yiikli bir parcacigmn elektrik ve manyetik
alanlar arasinda nasil harcket cttigini anlamamiz gerckiyor. Ancak, verilen segencklerin cksik|
oldugunu ve tam olarak neyi temsil ettigini bilmedigimizden, kesin bir cevap vermek
mumin degil

Verilen bilgilerle ilgili baz onemli noktalar:

+ L Bilge (Elektrik Alan): Parcacik bu bslgede dogrusal bir yorange izliyor.
+ IL Bolge (Manyetik Alan). Pargacik bu bolgede Gembersel bir yéringe gizivor.

Cevap: Pargacifin yonil degismiyor ginkil manyetik alanmn etkisi, pargacigin hiz vekioriine
ve manyetik alan vekiorune dik olarak calisir (Lorentz kuvveti). Bu nedenle pascacigsn yono
degismez

Pargacign 11 Bolge'deki kuvvet yonii, manyetik alanmn yonine gore belirlenir. Eger manyetil
alan sayfa dizlemine dikse, kuvvet yukan yonlt olur. Eger manyetik alen sayfa duzlemine
paralelse, kuvvet merkeze dogru ofur.

Deneysel olarak, parcacsgmn yorungesini gozlemleyebiliriz Omegin, pargacigt bir manyetik
alanda veyay

Bu sorunun tam ¢ozomo icin daha fazla bilgiye ihtiyag duyuluyor. Verilen

Answer given by Gemini (Turkish)
Not R Teranamaa:
‘cevap asaiidald gibi oldu.

1 D) Manyetik alan, L I
ﬁ!toﬂﬁ!&—

1L Bolgeye

geldigi ve I1 Bolgede gembersel bir aa.s. §izdih beliilmigts. Sortbnsmeler ve kile gekim

alam uemsiz kabul edilmektedir. Bu bilgiler syémda, L ve 11 Bolgelerdela alamun i ve

adumtarl

1. Parcacigm Harekett:

.

mimbindia,

tamamlanmas gerckiyor

. W B
tarahindan sogion,
2. Kuvvetlerin Yoi:
risseder.
3. Alan Tiirleri ve Yonleri:
.t
slan ey manyek alan olabir:
o Egr
decegind
> Eder
Bu durumd
Vi s ot kurab il beliremek goreki.
.o
Bu durumd .
yor Bu ket
. manyetik plan
Sonug:
Yukandaki anahizden y 1 ve IL Bolgelerdels
vonung L I

segenei ile uyumly oldugu soaucuna vasabiliriz.

Answer given by ChatGPT (Ing. translation)

Answer given by Copilot (Ing. translation)

(Ing. translation)

Correct Answer: A)

Expianation

Physics Problem: Charged Particle in Electric and Magnetic Fields

To answer this problem, we need to apply prnciples from clectromagnetism segarding how
charged particles behave when moving through electric and magnetic fields. However, the
given options are incomplete, o providing a definitive answer based solely on this image is
not possible.

Key points related to the given information:

+ Region I (Electric Field): The particle follows a linear trajectory in this region
« Region II (Maguetic Field): The particle traces a circular path in this region

Answer: The direction of the paticle does not change because the magnetic field's effect
works perpendicular to both the particle’s velocity vector and the magnetic field vector
(Lorentz force). Therefore, the particle's direction remains unchanged.

The force direction on the particle in Region IT depends on the orientation of the magnetic
field. If the magnetic field is perpendicular o the page, the force will be upward. If the
magnetic field is parallel to the page, the force will be directed toward the center.
Experimentally, we can observe the particle’s trajectory. For example, by accelerating o
decclerating the particle in a magnetic field, we can alter its path

For a complete solution, additional context and completion of the given options are needed.
*

ot tna magnne fald ines 2noui 2 22

Conciusion:
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2022 AYT 12" physics question

Answer given by ChatGPT (Turkish)

Answer given by Copilot (Turkish)

Answer given by Gemini {Turkish)

12, Temel pargaciklar ve bunlar arasindaki elklegimien
agKiayan standan modelin ngarDgG ve kesfedilen
500 pargacik Higgs bazonudur. Higgs bozonu ile

Higes bozonu, standart modeldeki temel pargaciklarin kutle kazanmasun: saglayan bir
parcaciktir. Bu baglamda, Higes bozonu ile etkilesen parcaciklan inceleyelim:

Copilot

Higgs Bazon, Higgs Alani le il

pargaciktir. Higgs Bozonu'nun kirtlesi 125 milyar
B

12. Dogru Cevap: d) ll ve Il

Aqiklama:

ron istir, spini sf y 3
1. Foton (I):
o Standart modelde foton kutleli degildic ve Higgs bozonu e etilesmez. D e oo o otk BY | standart Mosel, temel pargacitan ve bunla arasindai etiesiner agaayan birkuasturn
DolaysseylaT yunlatsc e s @ alan teonsidir. Bu modelde, Higgs bozonu, diger pargaciklara kiitle kazandirmakian sorumiu
¥ Hi Hi 2. Dolayisiyla, y: i 1 bir. ikt
2. Elektron (ID): olan temel bir pargaciktir
oy parcaciklar Higgs bozonu le etkilesir. Bu nedenle, yukar: kuark (Il) ve elektron (Ill) Higgs bozonu
o Elekiron, standart modelde kutleli bir pargaciknir ve Higgs ile ilo etillegirken, foton Bu bilgiler gi@inda, “g) 1. Foton:
kutle kazansr. Dolaysstyla I dogrudur.
3. Yukan kuark (TIT): «  Foton, elektromanyetik kuvvetten sorumiu olan temel pargaciktir.
o Yukan kuark da standart modelde kitleli bir pargactktir ve Higes bozonu ile «  Standart Model's gore, i
etkileserck kutle kazamr. Dolayssiyla IIT dogrudur. girmez.
Sonug olarak, Higgs bozomulile etkilesen pargaciklar elektron (II) ve yukars kuark (ITT) 1L Elektron:
eklindedis. Dog d) 11 ve III yeklindedir.
¥ = s cavep d) I ve ML e *  Elektron, negatif elektrik ylkiine sahip temel bir pargaciktir.
dolay: kiitle kazarr.
1L Yukan Kuark:
*  Yukan kuark, ibi bir parcacikur.
g ‘ p
dolay kiitie kazanir.
Sonug:
Standart Model'e gre, clektron ve yukan kuark Higes bozonu ile etkilesime girerken, foton
etkilegime girmez. Dolayssiyla en dogru cevap d) II ve LIl segenegidir.
Answer given by ChatGPT (Ing. translation) Answer given by Copilot {Ing. translation} Answer given by Gemini {Ing. translation)
The Higgs boson is a particle that allows fundamenta! particles In the Standare Mode! to acquire Certainly! Let's discuss the interaction of fundamental particles with the Higgs boson Correct Answer: d) Il and 1l
mass. In this context, Iat's examine the particias that Interact witn the Higgs boson: Model predicts, and the Hi irms that it interacts

1. Photon (I:

Inthe Standard Mode, the photon is massiess and does not interact with the Higgs boson.
Therefore, | 5 incorrect,

2. Electron (I):

»  The electron is a massive particie in the Stancard Model and acquires its mass through the

Higgs mechanism. Therefore, 1 is correct.

3. Up Quark (1n):

»  The up quark is also a massive particle in the Standard Model and gains its mass through
interactions with the Higgs boson. Therefore, Il is correct

in conclusion, the particies th
). The correct answer is

tn the Higgs boson are the electron (1)) and the up quark

with certain particles, providing them mass. According to this model:

Photons (I): Photans do not interact with the Higgs bosan, They remain massless.

lectrons interact with the Higgs boson, gaining mass through this interaction.

Up quarks alsoii ith the Higgs boson, acquiring mass.

Therefore, the correct answer is
with the Higes boson.

Il and lil. These particles gain mass due to their interaction

If you have any more questions or need further clarification, feel free to ask!

Explanation:

The Standard Mode! s a quantum field theory that explains fundamental partices and their
inter
other partices

5. In this model, the Higgs boson ' 3 fundamental particie responsioie for giving mass to

1. Photon:

+ Thephox

e fundamental particie responsidie for electromagnetic interactions.
«  According o the Standard Model, the photon is massiess and does rot interact with the
Higgs boson.

2. Electron:

«  Theelectron is 2 tundamental particie with a negative electric cnarge.
According o the Standard Model, the electron interacts with the Higgs boson and gains

Mass through this interaction.

3. Up Quark:

+  The up quark is a tundamental particie that, aiong with the down quark, forms protons ang
neutrons.

*  According to the Standard Model, the up quark interacts with the Higgs boson and gains

mass through this
Conclusion:

Accorging to the Standard Mode, both the electron and the up quark nteract with the Higgs bason,

while the photon does not. Therefore, the corres < a1 il and I

JEX

*
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