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A GENERAL OVERVIEW OF RENEWABLE
ENERGY SOURCES FROM THE PERSPECTIVE
OF AWARENESS OF ENVIRONMENTAL
ETHICS

Burcu ALAN!

1. INTRODUCTION

In the early periods of human history, the survival of
individuals was directly related to the extent to which they could
adapt to nature. However, with the rapid development of
technology, the realization of geographical discoveries, and the
ease of transportation on a global scale, humans have tended to
establish superiority over nature. Especially with the increasing
population, the effects of humans on nature have gradually
deepened, and this situation has become a threat to environmental
balances. In the historical process, when the human population
had not reached a level that threatened nature, the idea that natural
resources were inexhaustible and ecosystems could renew
themselves was widespread (Akalin, 2022). However, today,
ecological problems such as population growth, destruction of
natural  resources, environmental  pollution,  drought,
deforestation, increases in carbon emissions, and climate change
seriously threaten both human life and living spaces (Metin &
Gul, 2020).

At this point, the anthropocentric approach stands out as
one of the main reasons for environmental problems. According
to the anthropocentric perspective, humans are positioned as the
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masters of nature and are believed to have the right to shape the
environment in line with their own needs (Karaca, 2008).
Throughout history, humans have acted with the desire to control
and manage nature, and this has caused environmental destruction
to reach greater dimensions, combined with state- and capital-
supported policies (Oymen & Omeroglu, 2020). Botkin and
Keller (1998) argue that if the anthropocentric approach is not
adopted, natural cycles can renew themselves and the ecological
balance can be maintained. However, the increase in
anthropocentric  activities, especially after the Industrial
Revolution, has deepened environmental problems (Leggett,
2007). With the Industrial Revolution, population growth and
increased energy demand have made the use of fossil fuels
widespread, but it has become clear that fossil fuels pose serious
risks in terms of sustainability due to their limited resources and
the damage they cause to the environment. Greenhouse gases
such as carbon dioxide (CO2), nitrogen oxides (NO), carbon
monoxide (CO), and sulfur dioxide (SO-), released as a result of
the combustion of fossil fuels, accumulate in the atmosphere and
cause climate change (Elahi et al., 2022). The increase in these
gases has led to environmental problems such as air pollution,
decreased biodiversity, global warming, and climate change
(Karaca, 2021).

In this section, the importance of renewable energy
resources from the perspective of environmental ethics will be
emphasized by discussing awareness of environmental ethics and
its basic approaches, as well as the definition and environmental
impacts of renewable energy resources.

1.1. Environmental Ethics

In order to better understand environmental ethics, it is
useful to trace the origins of the words ‘environment’ and “ethics’.
According to Keles et al. (2009), the environment is defined as
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the entirety of physical, chemical, biological, and social elements
that can directly or indirectly affect living beings. The concept of
ethics is derived from the Greek word ‘ethos’, which means the
character that determines the behavior of individuals (Akkoyunlu
Ertan, 1998). Ethics is a field that analyzes and directs human
behavior and forms the basis of institutional structures that
contribute to societies living in harmony and acting together in
common areas (Gllersoy & Dursun, 2023). Ethics is expanding
by dividing into different subfields, and one of the most important
of these subfields is environmental ethics (Igci & Cobanoglu,
2019).

Environmental ethics discussions emerged as an academic
discipline in the early 1970s. Although there were philosophical
views on the environment in the 19th century, it is said that the
first academic discussions began in the 1970s (Gllersoy &
Dursun, 2023). Ergiin and Cobanoglu (2012) stated that
environmental ethics is both an applied ethics and a branch of
professional ethics. Environmental ethics is a set of behaviors and
values that require respect for the environment by protecting the
integrity of the ecological balance. The aim of environmental
ethics is to bring about radical changes in people's perspectives
toward nature. Environmental ethics investigates, examines, and
discusses what is good and what is bad, what is right and what is
wrong, what is moral and what is immoral, and what is valuable
and what is worthless in the behaviors people exhibit toward both
the living and non-living environment. It essentially recommends
performing good behaviors and avoiding bad ones. In addition,
environmental ethics aims to ensure that individuals and society
act collectively and move away from conflicts of personal
interest. While doing so, it is essential to understand what
constitutes good and evil, right and wrong, morality and
immorality, how they are determined, by whom, and whether they
are temporary and variable or fixed and permanent. A situation
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that is beneficial and good for humans may be the opposite for
nature, or what is useless for humans may be beneficial and good
for nature. In this case, in environmental ethics, the activities,
wishes, and interests of humans and nature often conflict (Atasoy,
2006).

In the emergence of environmental ethics, the impact of
environmental problems, which are increasingly being felt, and
the concept of the environment entering the global agenda with
these issues, is quite significant (S6nmez, 2017). This situation
gave birth to environmental ethics, a new branch of ethics that
directs the human view of nature (Ozdemir, 2016).
Environmental ethics is the examination of moral relations
between humans and their natural environment according to
certain rules. According to Des Jardins (2006), environmental
ethics must explain what these rules are, what responsibilities
people have, to whom they are responsible, and justify these
responsibilities.

Environmental ethics has a multidisciplinary structure,
covering many disciplines such as population studies,
urbanization, environmental economics, psychology,
environmental policy, ecology, sociology, geography, biology,
and philosophy. There are many movements and approaches
within the scope of environmental ethics, but the common goal of
almost all of them is the protection of the environment (Akalin,
2019). The grounds on which scientists discuss environmental
problems by seeking answers to ethical questions about the
environment lead to differences of opinion (Karahan, 2009).

The main approaches in the field of environmental ethics
are the anthropocentric, zoocentric, biocentric, and ecocentric
approaches. However, it is also possible to include new ethical
approaches that continue to develop within these frameworks.
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These approaches are generally supportive of each other, but they
criticize the shortcomings of one another (Ozdemir, 2024).

1.1.1. Anthropocentric Approach

The anthropocentric approach refers to the belief that
places human beings above all other living beings in the universe,
considers humans as the ‘masters of nature,” and asserts that
everything in nature exists for the benefit of humans. According
to this approach, all beings other than humans exist to provide
benefits and services to humans, and therefore, humans have the
freedom to use these beings as they wish (Kayaer, 2013). This
approach can be traced back to the views of many philosophers
throughout the history of philosophy. It was particularly
prominent in the philosophies of Aristotle, Bacon, and Kant, and
has recently been defended by thinkers such as William Frankena,
Don Marietta, Bryan Norton, John Passmore, and Andrew Light
(Goralnik & Nelson, 2012). Aristotle placed humans at the top of
the living pyramid because they are rational beings. Plants play
an important role in nature by feeding animals, and animals play
an important role in nature for the benefit of humans.

The characteristics of the anthropocentric approach are listed by
the Animal Liberation Front as follows:

e Among all beings, humans are the only species that are
important, have feelings, interests and rights.

e |t cannot be accepted that animals have rights on earth
without being commodified or commercialised.

e Man has the freedom to use everything available on earth
for his own interests and pleasure.

e Itis not recognised that animals show sensitivity, can feel
pain, and are conscious beings that value their nests,
offspring and social environment (Cimen, 2019).
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Different types of anthropocentric approaches have
emerged from the past to the present. In the early days of
environmental ethics, the anthropocentric approach was divided
into two categories: strict anthropocentrism and weak
anthropocentrism. However, today, this approach has expanded
to include different perspectives. In this context, various subtypes
such as enlightened anthropocentrism, stewardship ethics,
modern  anthropocentrism,  reformist  anthropocentrism,
metaecological anthropocentrism, the free market approach, the
technology-centric approach, and shallow ecology have emerged
(Gllersoy and Dursun, 2023). These types differ from one
another in certain characteristics. However, the fundamental point
they all have in common is prioritizing human interests.

One of the main criticisms of the anthropocentric
approach is that this perspective, i.e. the idea that human interests
are more important than anything else, is seen as the main reason
for the current environmental crisis. This understanding sees
nature as a storehouse of resources for humans and causes people
to use natural resources as they wish, consume natural resources
and pollute nature for the sake of their goals and ambitions.

1.1.2. Zoocentrism Approach

From the past to the present, the relationship between
humans and animals has taken various forms. While animals were
used for clothing and food in ancient times, this situation has
changed over time, and people have begun using animals in
medical experiments, cosmetics, medicine, and nuclear weapons
testing. Moreover, to generate commercial income, animals have
been taken from their natural habitats, imprisoned in cages,
exhibited in environments that do not belong to them, used for
entertainment purposes, and even forced to fight. This situation
began to change in the 18th and 19th centuries, thanks to
associations established to prevent cruel behavior and attitudes
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toward domestic animals. The foundations of the idea of animal
rights were laid during this period.

Many philosophers have contributed to the development
of animal rights thinking, but it was Peter Singer and Tom Regan
who laid the foundations of this idea. The Australian philosopher
Singer considers the exclusion of animals from ethical principles
as an unjust attitude, similar to sexism and racism. Emphasising
that animals suffer like humans, he argues that all living beings
sensitive to pain and pleasure should be treated equally. In this
context, he stated that animals should also be offered a moral
perspective and humans should be accepted as equal to them
(Singer, 2005). American moral philosopher Regan, another
advocate of animal rights, states that animals are beings that
should be morally respected by humans. He also argues that even
if these animals are poisonous or predatory that threaten people's
lives, behaviours such as hunting or trapping such animals are not
justified (Omca Cobanoglu, 2019).

1.1.3.Biocentric Approach

In line with the principle of ‘Everything is for man,” which
forms the basis of human-centered approaches, nature has come
under human exploitation, leading to major ecological crises. In
response to these anthropocentric approaches, towards the end of
the 1700s, views that placed all living things at the center and
attributed value to them began to develop. The biocentric
approach adopts the understanding that not only human beings
but all living beings are valuable, important, and have rights,
without making any distinction between humans, animals, and
plants. In other words, this view considers ‘being alive’ as the
criterion for having moral status and intrinsic value. It is
emphasized that non-living things do not have intrinsic value but
only instrumental value.
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According to Des Jardins (2006), the biocentric approach
is based on the following four basic beliefs:

e Due to their inherent structure, humans are not superior to
other living species.

e All living things on earth, including humans, are members
of life in the same sense and form.

e All living things, including humans, are part of an
addiction system.

e All living species follow the methods that are suitable for
them, in line with their own well-being.

The biocentric approach includes four different
approaches: the ethics of respect for nature, the ethics of respect
for life, the animal rights approach, and the Gaia approach. All of
these approaches fundamentally adopt the idea that living things
have value.

1.1.4.Ecocentric Approach

Biocentric approaches reject seeing nature as a structure
solely under the control of humans and argue that all living things
are valuable. However, focusing only on living beings means
ignoring the role of inanimate elements in the ecosystem. Living
beings are in constant interaction with inanimate beings in order
to survive and meet their basic needs, and their life cycles largely
depend on the existence of these elements. In this context, living
and inanimate elements in the ecosystem form an integrated
system with each other. When any balance within this system is
disrupted, disruptions in ecological processes may occur.
Inanimate beings are of vital importance for the life of living
beings, and therefore seeing them only as resources or
considering them worthless can be considered a moral deficiency.
The ecocentric, also known as the holistic centric approach,
emerged in response to the biotic centric views’ disregard for the
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entirety of existence, and they adopted the granting of rights to
nature as a whole and attributing intrinsic value.

Advocates of the ecocentric approach are thinkers such as
Aldo Leopold, Val Plumwood, Freya Mathews, J. Baird Callicott,
Arbe Naess, Kathleen Dean Moore and James Lovelock
(Goralnik & Nelson, 2012).

According to Cetin (2019), the basic features of the
ecocentric approach are given below:

e An ecosystem is a whole of interconnected parts.

e Each part in the ecosystem has equal importance and
value.

e Humans are in constant interaction with other living
things in the ecosystem and are an inseparable element of
the ecosystem.

e Living things in the ecosystem live together both in
competition and cooperation.

e Even if there are differences, the whole must be
perceived.

e When humans interact with nature, they must realize that
other living things in nature also have the right to exist
and survive.

1.2.Renewable Energy Sources: Types and
Environmental Effects

Renewable energy sources are defined as types of energy
that can be obtained directly and continuously from nature.
Unlike fossil fuels such as oil and coal, these energy sources cause
less damage to the environment, minimize CO: emissions, and
naturally renew themselves continuously. Solar, wind,
hydroelectric, geothermal, biogas, biomass, waves, ocean
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currents, hydrogen energy, and tidal energy are included in this
category (Toy, 2015).

1.2.1.Solar Energy

The sun is one of the most important energy sources in the
world and ensures that all energy flows occur. When examined in
terms of energy sources, the sun is the primary energy source
(Acaroglu, 2003). Solar energy can be transformed into different
types of energy such as sea waves, wind, biomass energy and
ocean temperature difference (Varinca and Goniilli, 20006).
Yilmaz (2012) stated that solar energy is a clean and
environmentally friendly energy source that is also used to meet
electricity and heating needs.

The use of solar energy worldwide is increasing day by
day. Among the reasons for this:

e Being an inexhaustible and renewable energy source,
e Being easy to operate,

e Being modular,

e Not creating harmful waste,

e Working without problems for many years,

e Not suffering from mechanical wear,

e Being installed in a short period of time such as a
maximum of one year,

e Being an environmentally friendly energy source
(Varinca and Goniillii, 2006).

Turkey has a very high solar energy potential due to its
location. The average annual sunshine duration in the country is
2741 hours, but despite the high solar energy potential, the
commercial use of the energy source is restricted due to the high
cost of installation.

10
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1.2.2.Wind Energy

The main source of wind energy, which is the result of the sun
heating the earth at different speeds, is, as can be understood, the
sun. Defined with two different variables as speed and direction,
wind is the movement of air current from a higher pressure center
to a lower pressure center (Yapar, 2014). Turkey has a significant
wind potential with its climate conditions due to its location and
large surface area (Erdogdu, 2009). According to calculations,
2% of the solar energy reaching the Earth is converted into wind
energy (Balci, 2023). Wind energy:

e It has many advantages such as being an inexhaustible
and renewable energy source,

e Being clean and environmentally friendly,
e Having low operating and maintenance costs,

e Being put into operation in a short time (Emeksiz and
Findik, 2021).

1.2.3.Hydraulic Energy

From the first centuries to the present, the most preferred,
economical and most common renewable energy source in the
world is hydraulic energy (Emeksiz and Findik, 2021; Uriin and
Soyu, 2016). Hydraulic energy is a type of energy source from
the sun and consists of the energy of water circulation. Today, the
most common use of this energy is to store water by building
dams on streams and to generate electrical energy by utilizing the
potential energy of the stored water (Kog¢ and Senel, 2013).
Among renewable energy sources, hydraulic energy is the energy
source that comes to the fore in electricity generation. In addition
to some advantages, it also has disadvantages. According to Onal
and Yarbay (2010), this is a positive aspect since hydraulic energy
does not release greenhouse gas emissions into nature. However,
it also has disadvantages such as reducing biodiversity, cutting

11
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streams, causing soil erosion and changing settlements.
According to the data of the State Hydraulic Works (2015),
Turkiye has the second largest hydroelectric energy potential
among European countries after Russia. Hydroelectric energy:

e Being a renewable energy source
e Carrying low potential risk

e No fuel costs

e Being highly efficient

e Being clean, nature-friendly and environmentally
compatible

e Having a small operating cost
e Being long-lasting

e Being a domestic energy source, meaning that states are
not dependent on other countries (Ministry of Energy and
Natural Resources of the Republic of Turkey, 2023).

1.2.4.Biomass Energy

Biomass is considered as an organic carbon source and
generally refers to the material obtained from living organisms.
Biomass energy source is formed by all natural substances of
animal and plant origin. The energy obtained by using these
sources is called biomass energy. (Yilmaz, 2012). Biomass can
renew itself in less than 100 years. Mostly biomass includes
materials obtained as a result of processing wood and wood
waste, municipal waste, landfill gases, agricultural waste, urban
solid waste, vegetable oil waste, processed waste tires, industrial
waste sludge and sewage sludge. In terms of biomass energy,
Turkey is among the countries with an ecological structure.

12
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1.2.5. Geothermal Energy

Geothermal energy, which is recognised as an important
renewable energy source, is located in the lower layers of the
earth (Uriin and Soyu, 2016). Kumbur et al. (2005) stated that
when geothermal energy is examined comprehensively, it is a
clean energy source in terms of the damage it may cause to nature.
This underground energy is also a domestic, cheap and nature-
friendly renewable energy source. Turkey is a very rich country
in terms of geothermal energy resources and has a leading
position in this field in Europe. It ranks fourth in terms of installed
power worldwide. While 95% of the geothermal areas in our
country are suitable for heating and spa use, the remaining 5% is
suitable for electricity generation (Kilekgi, 2009). According to
Sener et al. (2023), geothermal energy is utilised for thermal
tourism and treatment in more than 520 thermal facilities in
Turkey, for central heating equivalent to 158.000 houses and for
greenhouse heating and drying in 17 provinces of Turkey.

1.3. Fossil Fuels and Their Environmental Evaluation

Fossil fuels, which have played a major role in the
development of human civilisation into what it is today, are
formed as a result of the accumulation of organic carbon-based
matter under the Earth's crust under high temperature and
pressure over long periods of time (Karunathi and Witharana,
2024). In other words, the fuel used today was formed millions
of years ago and for this reason, this energy source cannot be
renewed as fast as it is currently consumed, and its reserves are
decreasing as it is used. Due to this depleting nature, fossil fuels
are referred to as a ‘non-renewable’ energy source.

Today, increasing population and industrialisation
throughout the world have led to an increase in the need and
demand for energy. Although there has been a recent trend
towards renewable energy sources and nuclear energy to meet

13
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energy needs and diversify energy sources, a considerable part of
the increasing energy demand is met from fossil fuels (Ar1, 2023).
Shahbaz et al. (2021) emphasise that fossil fuels are more
attractive and preferred especially for developing economies due
to their advantages such as being abundant, cheap, easily
accessible and not requiring high technology.

Fossil fuels, a non-renewable resource, have negative
impacts on the environment and humanity (Pang et al., 2023).
According to Muradov (2017), about 75% of fossil fuels are used
for heating and energy production, 20% are used as fuel and the
remaining percentage is used for chemical and material
production. Concerns about sustainable environment and rapid
industrialisation development have led researchers to find new
local and renewable resources (Carvalheiro et al., 2008). The
concept of replacing fossil fuel source with renewable energy
source has gained considerable awareness due to the alarming
concentration of greenhouse gases in the atmosphere resulting
from the combustion of fossil fuels and land use change as a result
of human activities. Therefore, switching to renewable energy
sources instead of relying on fossil fuels as the primary energy
source is becoming one of the options to cope with the challenges
faced due to both the depletion of fossil fuels and atmospheric
pollution from the burning of fossil fuels (Busic et al., 2018).
According to Karunathi and Witharana (2024), price shocks in
fossil fuel markets, depletion of global fossil fuel deposits and the
non-renewable nature of this energy source, the desire for energy
security and energy independence have paved the way for many
countries to find other alternatives that can replace fossil fuels.

Fossil fuels cause environmental impacts not only as a
result of combustion, but also in other life cycle stages from
resource extraction to the end of its life cycle. Among the three
main types of fossil fuels, coal, oil and natural gas, coal is the
most damaging to the environment. Natural gas, which burns

14
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more efficiently than coal and can produce the same amount of
energy with half the emissions, is a relatively cleaner energy
source when it comes to energy conversion. However, all three
fossil fuel types cause many negative impacts during mining and
drilling, transport and refining, and disposal of waste by-products
(Karunathi and Witharana, 2024). There is growing concern
about the long-term social costs of fossil energy utilisation, both
environmental and environmental impacts, and a ‘leave fossil
fuels in the ground’ mentality has started to prevail.

2. CONCLUSION

Environmental ethics, a philosophical discipline that
analyses the relationship between humans and nature from an
ethical perspective, aims to develop a sustainable lifestyle.
Considering the environmental impacts of fossil fuels, the use of
renewable energy sources instead of fossil fuels is an important
issue that should be evaluated from an ethical point of view.
Environmental ethics aims to minimise the damage to nature,
protect ecosystems and leave a habitable environment for future
generations. It is thought that renewable energy sources play a
critical role in the realisation of these goals.

The negative effects of fossil fuels on the environment and
humanity contradict the basic principles of environmental ethics.
For this reason, various policies have started to be implemented
on a global scale to replace fossil fuels with renewable energy
resources. Renewable energy resources are considered as one of
the basic elements of sustainable development as they are
environmentally friendly, environmentally compatible, clean and
inexhaustible resources. In order to ensure energy supply
security, reduce foreign dependency and support environmental
sustainability, the orientation towards these resources is
increasing day by day.

15
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From the perspective of environmental ethics awareness;
principles such as sustainability, intrinsic value of nature,
integrity and balance of ecosystems, prevention of pollution,
ensuring environmental justice, observing the interdependence
between human and environment and responsibility towards
future generations are directly related to the use of renewable
energy resources. In this context, the orientation towards
renewable energy should be considered not only as a technical or
economic choice, but also as an ethical responsibility.

16
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USE OF MOBILE AUGMENTED REALITY
APPLICATIONS IN INTERIOR DESIGN

Ezgi Pelin YILDIZ?!

1. INTRODUCTION

As in many areas of design, technological applications are
used in the interior design and space representation (presentation)
process. Augmented Reality (AR) technology is also considered
as one of the new applications affecting interior design and
experience. Users can view three-dimensional virtual objects in a
real physical environment through a smart mobile device with AR
technology. In this way, users can make a realistic evaluation by
experiencing the equipment elements with different models and
features that are not concretely present in the space, in the real
physical environment where they are located. For a more effective
and efficient spatial design education model, new methods need
to be developed in addition to traditional methods. When the
efficiency of AR in different areas is evaluated, it is possible to
say that facilitators and students can use AR technologies as a
new and effective method in spatial design education. There are
many of applications developed for interior design areas of AR
technologies, which are used in different sectors today. However,
it would be correct to say that the majority of these applications
are used for commercial purposes or as professional assistants.

The traditional paper-based design process supported by
digital media has become the standard (Arabacioglu, 2008). In

1 Assoc. Prof. Dr., Kafkas University Kazim Karabekir Vocational School of
Technical Sciences, Department of Computer Technology, Kars 36000 Turkiye.,
ORCID: 0000-0002-9987-9857.
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addition to the widely used virtual reality, traditional methods
have been adopted as space design education systems and tools
today. However, as Aytis, Arabacioglu and Altuncu (2009)
stated, successful results are achieved when professional
education institutions create their education programs with an
understanding that different disciplines support each other.
Nowadays, it is possible to play videos and obtain 3D model
images from printed materials using a visual marker on a tablet or
smartphone. ‘Layar’ is one of these application examples. The
company named ‘ARwork’ also provides services in the field of
spatial design with various AR applications it has developed. It
offers 3D visualization of modeled architectural elements and the
option of taking sections from the desired angle through these
images. It shows real-time light-shadow effects on models
(Koymen, 2014).

Figure 1. ARwork application example

Today, there are many AR applications used for
visualization of space design. Although the usage methods of the
applications vary, they serve the visualization-presentation
function. One of these is the ARKi AR application. The
application, which can be run on any iOS or Android device,
places 3D models over the existing 2D floor plan. While doing
these operations, the application can detect another portable
mobile device as a pointer. Thus, it can perform the desired
presentation without the need for any printed paper, QR code, etc.
It allows photorealistic image acquisition with various interactive
features such as real-time light-shadow and material options. The
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resulting images can be recorded and shared via e-mail from
within the system.

Figure 2. ARKi AR application image

The opportunities offered by Virtual Reality (VR) and
Augmented Reality (AR) technologies in the interior architecture
sector bring a new perspective to the world of design. These
innovative technologies offer unlimited possibilities in the
process from design to presentation in interior architecture
projects, allowing architects and designers to take their works to
a futuristic level. Futuristic interior design prioritizes not only
aesthetics and functionality, but also sustainability and user
experience, making our living spaces more useful,
environmentally friendly and comfortable. VR and AR further
strengthen these elements of futuristic interior design, while
increasing user interaction at every stage of the design. Thanks to
VR, users can experience the designed space down to the smallest
detail and provide feedback on this experience. In this way, the
design process becomes more comprehensive and collaborative.
AR, on the other hand, allows users to try out design elements in
real spaces, allowing them to use the potential of the space to the
maximum. This versatile experience that AR and VR bring to the
interior architecture sector ensures that projects are more
innovative, user-focused and sustainable.

25



Egitim Bilimleri Konulart

Figure 3. VR & AR is the Future of Interior Design

Augmented reality has become a long-awaited innovative
transformation in the work of architects and designers, allowing
them to transfer their projects and drawings from a static 2D space
to a dynamic 3D model. Augmented reality is a technology that
is extremely effective and useful in interior design. Thanks to this
technology, it is possible to examine interior designs in 3D on
tablets and similar devices. It is also very easy to create these
designs (Siltanen, 2015). Different designs can be created in three
dimensions thanks to augmented reality. Designs made thanks to
augmented reality are both original and creative. Thanks to this
technology, interior designs of places such as homes, offices, and
stores are prepared quite creatively. At the same time, interior
designs that can be created according to the customer's wishes can
be completely original. This is why the use of augmented reality
in interior designs is extremely common. Thanks to augmented
reality, which allows for editing in all kinds of subjects such as
wall colors, furniture and furniture colors, and the general
structure of the rooms, good, beautiful, creative interior designs
can be prepared.

Augmented reality is used in many places in the field of
architecture. It is possible to use augmented reality technology for
any kind of space, regardless of whether it is small or large. The
interiors of offices, homes, cafes, stores and similar places can be
designed or arranged with augmented reality. Different interior
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designs can be used by receiving interior architecture services.
Being creative and original in interior design is very important.
This originality and creativity is achieved thanks to augmented
reality. Interiors generally have many design options. That's why
interior designs are made carefully and meticulously. Thanks to
augmented reality, three-dimensional designs are first prepared
and then the work begins after the most suitable design is
determined.

2. MOBILE AUGMENTED REALITY
APPLICATIONS USED IN INTERIOR DESIGN

Scientific developments have led to the discovery of new
technologies that have a positive effect on human life comfort.
One of these technologies is the Augmented Reality (AR)
technology, which is the focus of this study. AR technology refers
to an approach that is a mixture of the real and the virtual. Based
on the principle of combining a real space or object with a virtual
object on the same platform, AR aims to provide the user with
more information about the object they interact with. Today, AR
applications can be experienced by a wide range of users with the
widespread use of mobile smart devices. AR, which is thought to
have a strong impact on the interior designer and user in the
future, is considered as a new technique and strategy that will
contribute to the transformation of the concept of space with
technology (Santosh et al., 2023).

The use of AR technology in interior design is still very
new. Therefore, applications developed for interior design are
mostly for entertainment purposes and do not have any
commercial concerns (Cowan & Butler, 2013). In addition, there
are some interior design AR applications developed for end users
and are not fully matured. Most of these applications promise
users to be able to purchase branded furniture and decoration
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products that they have tested in interior spaces with AR
technology by seeing their features such as material, size, color,
texture. All of the mentioned applications have different features,
advantages and disadvantages, but they also share some common
points. In this study, the commercial applications developed for
commercial purposes, ‘Decolabs’, ‘Ikea AR’, ‘Intiaro’, ‘Fingo’,
‘View AR’, ‘Houzz’ and ‘I Staging’, were examined in terms of
their effectiveness in using AR technology and their emerging
features were discussed.

Mobile Augment Reality
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K// Owytal Conter? o Bm_fo«m
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Figure 4. Applying Mobile Augmented Reality (AR) to Interior
Design

2.1.Decolabs AR

Decolabs is an interior architecture AR application
developed in 2012, which allows users to experience virtual
furniture in their homes with the help of an online catalogue
(Figure 5). In addition to experiencing virtual furniture in real
space, this application also provides the opportunity to access
drawings of various housing spaces created virtually with
Decolabs products. In addition, users can test virtual furniture on
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images by uploading photos of their living spaces to the program
(Siltanen, et al., 2013).

Virtually added furniture can be adapted to the space with
the help of a standard pointer provided by the program. The
program does not provide any flexibility in terms of adjusting the
size of the furniture by the user. In addition, the brands reached
online are limited and include concept design products. Users also
have the opportunity to share their AR designs online. In addition,
for the flexible use of the program, the space should be relatively
empty and for the AR technology to work properly, it is envisaged
that there are no obstacles in the area where the pointer is placed.
The application only supports the 10S platform for mobile devices.

Figure 5. Decolabs” AG application 1. Program real-time
interface 2. Program product interface 3. Pointer provided by the
program
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2.2.1kea AR

Ikea AR application is a software that the company has
been distributing to its users since 2014 in an integrated manner
with its mobile application. Users can virtually test the decoration
products and furniture in the company's periodically published
catalogs in their homes with the help of AR technology. The
application only includes Ikea products, so it is not connected to
any other brand's product catalog. The user can see the products
they want to test with all their features and can change them
within the options provided by the company, such as color and
texture (Furth, 2011). Since Ikea has a widespread store network
on a global scale, it is at a higher level in terms of the speed and
opportunity for the user to obtain the product they tested in the
AR application.

In this application, the relevant section of the space where
the user will test the products must be empty or there must be no
visual obstacle that will obstruct the pointer. The application,
which has mobile application options for Android and 10S
platforms, uses the catalogs of the period published by the
company as pointers (Ozturkcan, 2020).

The IKEA Place app, which allows users to try out interior
design in their homes, uses Apple’s ARKIit technology. In the
IKEA Place app, which is based on the idea of “Get inspired and
try many different products, styles and colors in real life with your
finger,” after selecting a product, the area where the product will
be used is determined and the product is added to that area. Then,
a 3D image of the exact product in the specified location is
presented. It is stated that the application, which scales products
digitally, works with 98 percent accuracy. Therefore, when you
want to buy an item, there is no need to take measurements using
tools such as tape measures. The app initially focuses on large
living room items such as sofas, armchairs, coffee tables, etc. It is
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stated that other items in the product portfolio will be added with
updates.

Figure 6. “lkeaAR” AR application 1. Real-time interface of the
program 2. Catalog used as program pointer 3. Content interface
of the program

.--\..7 ﬁ
2.3.Intiaro’

Intiaro is a cutting-edge platform that integrates
augmented reality (AR) technology into interior design. It allows
users whether homeowners, designers, or furniture retailers to
visualize furniture and decor elements in real-time within a given
space. Here are some of the key properties of the Intiaro” AR
interior design app:

1. Realistic AR Visualization: Users can place 3D furniture
models in their homes using a smartphone or tablet. This
helps in assessing size, color, and style compatibility
before purchasing.

2. Customization & Personalization: Many products are
configurable, meaning users can adjust materials, colors,
and finishes in real time.

3. Seamless E-commerce Integration: Intiaro collaborates
with furniture brands and retailers, allowing users to
purchase items directly from the AR interface.
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4. Professional Tools for Designers: Interior designers can
use Intiaro’s AR and 3D rendering features to present
realistic proposals to clients. This reduces the guesswork
and enhances the client experience.

5. User-Friendly Experience: The platform is designed to
be intuitive, making it accessible for both industry
professionals and everyday users.

00 M- « [c G A envintiaro.com i ¢ oM+ D
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Figure 7. Intiaro is a leading 3D visualization platform

Intiaro is revolutionizing the furniture sales ecosystem by
seamlessly integrating manufacturers, retailers, designers, and
end-users. It define as a 3D VCPQ (visual configure price quote)
that goes beyond photorealistic 360° and sectional configurators
(Erdogan & Ozdemir, 2024).

2.4. Fingo’ S

Fingo is an augmented reality (AR) interior design app
that allows users to visualize and design their living or working
spaces with virtual furniture and decor in real-time. By utilizing
AR technology, Fingo enables users to place digital objects in
their physical environment, helping them make informed
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decisions about how different items will look and fit in their space
before purchasing (Kilic, 2019). Here are some of the key features
of the Fingo AR interior design app:

1.

Real-Time Augmented Reality Visualization: Users
can view how furniture, decor, and other design elements
would look in their actual space through their smartphone
or tablet camera. This feature helps users make design
choices with a clear understanding of how things will look
in their environment.

Extensive Product Library: The app offers a wide
selection of furniture, decor, and design elements. Users
can experiment with different products, styles, and layouts
to find the perfect fit for their space.

Interactive and Intuitive Design: Fingo's user-friendly
interface allows anyone, regardless of design experience,
to easily place and move objects within their space. The
app offers tools to resize, rotate, and adjust items for the
perfect layout.

Personalized Design Experience: By using Fingo, users
can customize their interior design ideas, exploring
various options such as color schemes, materials, and
furniture placement, helping them create a personalized
look for their home or office.

Purchase Integration: After experimenting with designs,
users may have the option to directly purchase items they
like from the app, making it a convenient solution for both
design and shopping.

Fingo's use of augmented reality transforms the interior

design process, making it more accessible and interactive. It helps
users avoid costly mistakes by giving them a realistic preview of
their design ideas before committing to any purchases.
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Figure 8. Fingo AR App

2 5.View AR’ (& View in AR )

View AR is an augmented reality (AR) app that helps
users visualize and design their interiors by placing virtual
furniture and decor items in their real-world spaces. This app
leverages AR technology to give users an immersive and
interactive design experience, allowing them to make more
informed decisions about how different items will look and fit in
their environment. View AR is a great tool for anyone looking to
design or redesign their space, as it removes the guesswork and
provides an interactive, visual way to explore design ideas. It is
especially helpful for users who want to try out furniture or decor
in their homes before committing to a purchase. Here are some
key features of the View AR app for interior design:

1. Augmented Reality Visualization: With View AR,
users can place virtual furniture and decor items in their
actual living or working spaces in real-time using their
smartphone or tablet. This allows users to see how
products will look in their homes, helping them assess
the scale, color, and style before making any purchases.

2. Wide Range of Products: The app offers a broad
selection of furniture, lighting, decor, and other interior
design elements. Users can experiment with different
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styles and products to find what best suits their space
and preferences.

3. Easy-to-Use Interface: View AR provides a simple,
intuitive interface that allows users to quickly place and
move items around their space. The app also enables
users to adjust the size, rotation, and placement of
items to achieve the desired look.

4. Realistic 3D Models: The app displays realistic 3D
models of products, ensuring that users can accurately
visualize how furniture and decor will appear in their
room. The models are highly detailed and true to scale,
giving users a genuine sense of how everything will fit.

5. Design Customization: View AR allows users to
customize their interior design by trying out various
products, colors, and layouts. This interactive feature
makes it easier to experiment and find the best design
for their needs.

6. Purchase Integration: Once users have found
products they like, View AR often provides the option
to purchase them directly thought the app making the
process seamless.

Figure 9. Interior design with View AR app

e hou==

2.6. Houzz’

Houzz is a comprehensive platform for interior design and
home remodeling that provides inspiration, resources and
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services for both professionals and homeowners. It offers a wide
range of features for those looking to design or renovate their

spaces:

1.

Interior Design Inspiration: Houzz features a vast
collection of photos showecasing different design
styles-modern, traditional, industrial, bohemian,
minimalist and more. Users can explore photos of
various rooms (living rooms, bedrooms, Kkitchens,
bathrooms, etc.) to gather ideas and discover what suits
their taste.

Professional Directory: That platform connects users
with interior designers, architects and other home
improvement  professionals. You can browse
portfolios, read reviews and hire experts for your own
projects, making it easier to find the right person to
bring your vision to life.

Shopping: Houzz offers an online marketplace where
you can purchase furniture, décor, lighting and other
home accessories directly through the platform. This
allows you to shop for the products you see in design
photos, making it simple to recreate or get inspired by
a particular style.

Project Sharing and Collaboration: Users can
upload their own projects and share them with the
Houzz  community. This feature facilitates
collaboration, allowing you to get feedback from other
users, professionals or friends.

Articles and Guides: Houzz publishes blogs, articles
and how-to guides that offer valuable tips on interior
design trends, color schemes, furniture selection, space
planning and other related topics. These resources help
users stay informed and enhance their design
knowledge.
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6. ldea Books: Houzz allows users to create “ldea
Books” where they can save photos, products and
articles for future reference. This tool helps in
organizing thoughts and narrowing down design
preferences. Overall, Houzz is a powerful tool for
discovering new ideas, hiring professionals,
purchasing products and learning more about interior
design. It’s an ideal platform for anyone looking to
improve or redesign their home.

Figure 10. Interior design with Houzz” AR app
2.7. ‘I Staging’

"l Staging” AR is an innovative augmented reality (AR)
solution designed to revolutionize the way we approach interior
design and real estate marketing. By integrating AR technology, "I
Staging™ allows users to virtually stage a home or space by
overlaying digital furniture, decor, and other design elements onto
their physical environment. This tool provides a cost-effective and
time-efficient way to visualize spaces before making any physical
changes, helping potential buyers, renters, or designers to see the
potential of a space in real-time. With "l Staging" AR, users can
simply use their smartphones or AR glasses to experience a fully
interactive and immersive visual staging process. It enhances the
ability to make informed decisions without the need for actual
furniture or renovations. Whether you're selling a property,
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redesigning your home, or simply exploring design ideas, "I
Staging™ AR brings your vision to life instantly.

I Staging is an advanced Augmented Reality (AR)
application that enables users to visualize furniture, decorations,
and interior designs in real-world environments. It helps
individuals, interior designers, and real estate professionals bring
their ideas to life with immersive, interactive experiences
(Suhaizal et al., 2023).

| Staging is an augmented reality (AR) application designed
to revolutionize interior design by allowing users to visualize
furniture, decor, and layout changes in real time. Whether you’re a
homeowner, interior designer, or real estate professional, | Staging
makes it easy to experiment with different styles and
configurations before making any permanent decisions.

| Staging is a mobile augmented reality (AR) application
that allows users to visualize and design interior spaces in real-
time. With | Staging, you can place virtual furniture, decor, and
accessories in your home or office using just your smartphone or
tablet. It’s the perfect tool for homeowners, interior designers, real
estate agents, and retailers looking to enhance their spaces with
immersive AR technology.
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3. CONCLUSIONS

Mobile augmented reality (AR) applications have
revolutionized interior design by offering immersive and
interactive experiences. AR technology offers great advantages
for both professionals and individual users by making interior
design more interactive, efficient and enjoyable.  These
applications enable users to visualize furniture, decor, and spatial
layouts in real-time within their physical spaces. Mobile
augmented reality (AR) applications offer many advantages in
interior design, making the process more effective, practical and
user-friendly. Here are the main benefits of this technology:

1. Realistic Visualization: AR applications allow users
to visualize furniture and decorative elements in 3D
in a real-world environment. In this way, it becomes
easier to understand whether a product is suitable for
the space in terms of color, size and style.

2. Time and Cost Savings: Instead of physically
visiting stores or decorating with trial and error,
different design options can be examined quickly
with AR. This prevents wrong purchases and
unnecessary expenses.

3. Fast and Precise Measurement: With AR-based
measurement tools (such as Apple Measure or
ARuler), users can take measurements of their rooms
or a specific area and see in advance whether the
furniture will fit.

4. Personalized Experience: AR applications allow
users to try different design options according to their
own tastes and needs. For example, it is possible to
change the color of a wall or test different floor
coverings.

5. Easier Decision Making: Visualization allows users
to make more informed and confident decisions. For
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example, applications such as IKEA Place, Houzz
make the selection process easier for buyers by
showing how furniture looks in real life.

Better Communication for Designers and Clients:
Professional interior designers and clients can
manage their design processes more efficiently with
AR.

Eco-Friendly  Alternative:  Contributes  to
sustainable design processes by reducing unnecessary
sample orders, incorrect product returns and excess
consumption.

Integrated Smart Home Systems: Some AR
applications work in harmony with smart home
technologies, allowing visualization of lighting,
furniture arrangements and automation systems in
advance.
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E-OGRENME PLATFORMLARI VE YAZILIM
ARACLARININ UZAKTAN EGITIiM
BiLGiISAYAR PROGRAMCILIGI
OGRETIMINDEKI YERI

Erdi Okan YILMAZ!

1. GIRIS

Uzaktan egitim, teknolojinin sundugu imkanlarla birlikte
egitim sistemlerinin ¢ehresini hizla degistiren bir alan olarak
karsimiza c¢ikmaktadir. Ozellikle bilgisayar programciligi gibi
uygulamali ve teknik bilgi gerektiren alanlarda, e-6grenme
platformlar1 ve yazilim araclari, 6grencilere bireysel ve dinamik
bir 6grenme deneyimi sunmada énemli bir rol Ustlenmektedir. Bu
boliimde, bilgisayar programciligi egitiminde e-0grenme
platformlarinin  ve yazilim araglarimin  katkilari, 6grenci
performansia etkileri ve bu teknolojilerin ¢6ziim sundugu
zorluklar lizerine odaklanilacaktir.

Tiirkiye’de on lisans diizeyinde Bilgisayar Programciligi
Ogretimi yiiz yiize Orglin 6gretim veya uzaktan egitim yoluyla
surdirilmektedir. Istanbul Universitesi Agik ve Uzaktan Egitim
Fakiiltesi, Ankara Universitesi A¢ik ve Uzaktan Egitim Fakiiltesi,
Firat Universitesi Teknik Bilimler MYO, Anadolu Universitesi
Acikdgretim Fakiiltesi, Atatiirk Universitesi Acik ve Uzaktan
Ogretim Fakiiltesi, Usak Universitesi Uzaktan Egitim MYO,
Trakya Universitesi Tunca MYO, Afyon Kocatepe Universitesi
Uzaktan Egitim MYO, Marmara Universitesi Teknik Bilimler
MYO, Yozgat Bozok Universitesi Bogazliyan MYO, Isparta

! Dr. Ogr. Uyesi, Usak Universitesi, Uzaktan Egitm MYO.,
erdi.yilmaz@usak.edu.tr, ORCID: 0000-0002-7423-725X.
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Uygulamali Bilimler Universitesi Uzaktan Egitim MYO ve
Atilim  Universitelerinde (Ozel/Vakif) 6n lisans diizeyinde
uzaktan egitim bilgisayar programciligi bdliimleri mevcuttur
(YOK Atlas, 2025).

Bilgisayar programciligi boliimleri, degisen endiistri
ihtiyaglarina ve teknolojik gelismelere uyum saglayarak yillar
icinde onemli &lgiide gelismistir (Oleks, 1995). ODTU (Orta
Dogu Teknik Universitesi) biinyesinde lisansiistii diizeyde ilk
bilgisayar bolumu “Elektronik Hesap Bilimleri Bolumu” adiyla
1967 yilinda kurulurken, lisans diizeyinde ise 1971 yilinda
Hacettepe Universitesi biinyesinde 6gretime baslamislardir
(Kuscu, Cetiner, & Gokmen, 2013). 1980’11 yillar itibari ile
onlisans diizeyinde Bilgisayar Programciligi boliimleri agilmaya
baglamistir. Bu sureclere paralel olarak zaman icerisinde
programlamanin bilisim teknolojileri egitimindeki rolii de
degismis, bilgisayar bilimi veya yazilim miihendisligine kiyasla
farkli bir odak noktasina sahip olsa da bilgi teknolojisi uzmanlari
icin temel bir beceri haline gelmistir (Bills & Biles, 2005).
Boylece bu boliimden mezun olan 6grenciler, kamu ya da 6zel
sektorde bilisim teknolojileri alaninda is imkani bulabilir hale
gelmistir (Fidan, 2024).

Uzaktan egitimde, geleneksel Ogretime gore yliz yliz
etkilesimin olmamast durumu programlama O6grencileri igin
ozellikle uygulamali derslerde olumsuz bir durum gibi
gorulebilmektedir. Programlama Ogretiminin uzaktan egitim
yoluyla  gerceklestirilmesi  birgok  zorlugu  beraberinde
getirmektedir. ~ Ogrencilerin  programlama  kavramlarim
anlamalari, programlama becerileri gelistirmeleri ve motive
olmalar1 zor olabilmektedir (Almeida, Gomes, & Jose, 2024).
Bilgisayar programcilifi egitimi, geleneksel yiiz yiize 6grenme
ortamlarinda bile 6grencilerin ¢ogu zamanini bireysel olarak
problem ¢ozme, kod yazma ve yazilim projeleri gelistirme ile
gecirdigi bir disiplin olmustur. Uzaktan egitim siireciyle bu
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ozellikler daha da 6ne ¢ikmis, e-6grenme platformlari araciligryla
bu bireysel 6grenme deneyimi desteklenmistir. Ornegin, senkron
dersler icin BigBlueButton, Zoom, Adobe Connect, Microsoft
Teams gibi platformlar kullanilirken, asenkron igeriklere erisim
icin Moodle, Blackboard gibi 6grenme yonetim sistemleri yaygin
olarak tercih edilmektedir. Bu platformlar, hem &grencilerin
Ozellestirilebilir bir 6grenme deneyimi yasamasint hem de
Ogretim elemanlarinin ders igeriklerini etkili bir sekilde
sunmasini saglamaktadir.

Ayrica, kodlama ogretimine 06zel olarak gelistirilmis
Replit, Codecademy, HackerRank gibi cevrimici platformlar
sayesinde Ogrenciler, herhangi bir yazilim kurulumuna gerek
duymadan pratik yapabilmekte ve ger¢ek zamanli geri bildirim
alabilmektedir. Bu yazilim araglari, 6zellikle algoritma ve veri
yapilart gibi soyut kavramlari somut caligsmalarla pekistirme
konusunda etkili olmaktadir. Ek olarak, GitHub gibi kaynak kod
yonetim araglari, Ogrencilere modern yazilim gelistirme
stireclerini deneyimleme firsatt sunarak sektorel beceriler de
kazandirmaktadir. Bunlara ek olarak giiniimiizde yaygin olarak
kullanilmaya baslayan ChatGPT tarz1 dil temelli yapay zeka
uygulamalar1 ise kod yazim ve programlama siireclerinde
yardimci arag olarak kullanilmaktadir.

Bu boélimde, uzaktan egitim siirecinde bilgisayar
programciligl egitimi i¢in e-6grenme platformlart ve yazilim
araglarinin nasil kullanildigi, bu teknolojilerin 6grenci basarisina
etkileri ve gelecekte bu alanin nasil gelistirilebilecegine dair
oneriler ele alinacaktir. Ozellikle, teknolojik yeniliklerin 6grenme
deneyimini zenginlestirme potansiyeli iizerinde durularak,
uzaktan egitimin bilgisayar programciligi 6gretimindeki 6nemine
dair kapsaml1 bir bakis sunulmasi hedeflenmektedir.
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2. E-OGRENME PLATFORMLARI: TANIM VE
OZELLIKLERI

E-6grenme platformlari, 6grenci ve 6gretmen arasindaki
iletisimi ve bilgi paylasimini dijital ortamda gercgeklestiren
sistemler olarak tanimlanabilir (Samir R. Thakkar, 2015).
Uzaktan egitim siireglerinde kullanilan bu platformlar, 6grenme
siireclerini zenginlestiren cesitli 6zellikler sunmaktadir. Ornegin,
Moodle ve Blackboard gibi 6grenme yonetim sistemleri (LMS),
ders materyallerinin dlizenlenmesi, asenkron materyal paylagimi,
Ogrenci  Odevlerinin  takibi  ve  ¢evrimi¢i  smavlarin
gerceklestirilmesi gibi olanaklar saglayarak egitim siireglerini
etkin bir sekilde desteklemektedir.

Uzaktan egitim slireglerinin yayginlasmasinda e-6grenme
yazilimlarinin, igerik yonetim sistemlerinin (CMS) ve 6grenme
yonetim sistemlerinin gelisiminin katkist bydktir (Elmas,
Dogan, Birogul, & Kog, 2008). E-6grenme sistemleri, 6grenci
katilimin1 tegvik ederlerken 6grenmeyi derinlestiren yiiksek etkili
pedagojik uygulamalar sunarak ogretim ve degerlendirme
slirecini iyilestirebilir (Kanth, ve digerleri, 2019). Bu sistemler,
ogrencilere istedikleri zaman ve istedikleri mekanda ders
igeriklerine ulagma imkani tanirken, 0gretim elemanlarina da
icerik yOnetimi ve Ogrenme analitigi gibi faydalar saglarlar.
Asenkron 6grenme yontemleriyle zenginlestirilen bu platformlar,
ogrencilerin bireysel 6grenme hizlarina uyum saglayarak esnek
bir 6grenme ortami yaratir.

E-6grenme platformlar1 ve yazilim araglari, uzaktan
egitim siireclerinde bilgisayar programciligi 6gretimine yeni bir
boyut kazandirmistir. Giiniimiizde programlama egitimi, yalnizca
teorik bilginin aktarimimi degil, aym1 zamanda uygulamali
calismalari da icermektedir. Bu kapsamda, Moodle gibi 6grenme
yonetim sistemlerine entegre edilen Virtual Programming Lab
(VPL), CodeRunner ve Stack gibi eklentiler, 6grencilerin kod
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yazma, test etme ve degerlendirme siireclerini ¢evrimigi olarak
gergeklestirmelerine olanak tanimaktadir. Bunun yaninda,
Jupyter Notebook, Replit, GitHub gibi yazilimlar, programlama
Ogretimini daha etkilesimli ve bilisim sektorii standartlarina
uygun hale getirmektedir. Bu araglar, hem 6grencilerin bireysel
O0grenme deneyimlerini  gelistirmekte hem de Ogretim
elemanlarimin degerlendirme siireclerini kolaylastirmaktadir. Bu
bolumde, e-6grenme platformlarinin ve yazilim araglarinin
bilgisayar programciligi 6gretimindeki yeri ve sundugu avantajlar
ele alinacaktir.

3. UZAKTAN EGITiMDE KULLANILAN
BILGiISAYAR PROGRAMLAMA ARACLARI

Uzaktan egitim siiregleri senkron (es zamanli) ve asenkron
(es-zamansiz) olarak yiriitiilebilmektedir. Bilgisayar
programciliginda asenkron olarak dgrencilere materyal paylagimi
gerceklestirilebilecegi  gibi, onlarin  0grenme  ortaminda
programlama becerilerini gelistirmeleri ve deneyimlemeleri igin
yardimci ¢esitli yazilimlardan da yararlanilabilmektedir.

Senkron egitim siireglerinde ise, genellikle Ogretim
eleman1 tarafindan ekran paylasimi vasitasiyla, diiz anlatim,
sunum ya da gosterip yaptirma gibi yaklasimlarla eszamanh
ogretim gergeklestirilmektedir (Wu, 2021). Senkron sureclerde
ayrica slayt / sunu igerikleri ile grenci 6grenmeleri daha iyi hale
getirilebilmektedir (Karai & Iclanzan, 2023). Senkron iletisim
amaciyla kullanilan araglar, 6grenciler ve 6gretim elemanlari
arasinda es zamanli etkilesim saglayarak canli derslerin,
toplantilarin  ve tartigmalarin yiriitiilmesini saglarlar. Zoom,
Microsoft Teams, Google Meet, BigBlueButton, Adobe Connect
gibi senkron iletisim platformlar1 6gretme 6grenme siireglerini
zenginlestirerek ~ daha  etkilesimli ~ 6grenme  deneyimi
sunabilmektedirler. Bilgisayar programciligi uzaktan egitim
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programlarinda senkron egitimlerin yaninda asenkron olarak da
O0grenme stiregleri stirdiiriilmektedir.

Asenkron egitim ve 6gretim, egitmenlerin ve d6grencilerin
ayn1 anda bulunmasini gerektirmeyen kendi kendine ilerleyen
ogrenmeyi ifade eder (Ahmad & Bokhari, 2013). Asenkron
Ogretimde Ogrenme materyal ve igerikleri genellikle Ogretim
eleman1 tarafindan paylagilir ve 6grencinin bu materyallerden
kendi belirleyecegi zaman dilimlerinde faydalanmasi beklenir.
Uzaktan egitim siireglerinde asenkron dgrenme materyallerinin
paylasilabilmesi i¢in ¢esitli araclardan yararlanilabilmektedir.
Ogrenme yonetim sistemleri (LMS) yiiksekdgretimde hem
asenkron materyal paylasimi hem de senkron G&grenme
etkinliklerinde yaygin olarak kullanilan platformlardan biridir.

Diinya ¢apinda yaygin olarak kullanilan 6grenme yonetim
sistemlerinden biri de Moodle LMS’dir. Moodle, ilk olarak
Martin Dougiamas tarafindan gelistirilen, agik kaynak kodlu ve
1999 yilinda ilk prototipi piyasaya siiriilen bir LMS’dir (Moodle,
2020). Ucretsiz olarak dagitiliyor olmasi ve siirekli olarak
gelistiriciler tarafindan giincellendigi i¢in diinya ¢apinda yaygin
olarak 6gretim kurumlar tarafindan tercih edilen bir platform
haline gelmistir. Cevrimi¢i 6gretim igin ¢esitli 6zellikler sunan
Moodle, Ustline yuklenebilen modil ve eklentiler (plug-in)
sayesinde Ogretilen konu ya da Ogrenci grubuna gore
ozellestirilebilmektedir.

Programlama ve kod yazim siireglerinde, egitimde
etkilesimli 6grenme deneyimleri saglamak i¢in kullanilan bir¢ok
Moodle LMS eklentisi ve aract mevcuttur. Bu araclar, 6zellikle
programcilik 6grencilerinin becerilerini gelistirmelerine yardimei
olmak amaciyla tasarlanmis ve Ogrencilere pratik yapma firsati
sunmaktadir. Moodle’1n esnek yapisi sayesinde, 6gretmenler ders
iceriklerini zenginlestirerek, 6grencilerin daha etkin bir sekilde
o0grenmelerini saglamak icin ¢esitli araglar1 entegre edebilirler.
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Bu araglardan bazilari, 6zellikle kod yazma, hata ayiklama
ve algoritma gelistirme konusunda 6grencilerin becerilerini test
etmelerine olanak tanir. Bu araglardan bazilari; Virtual
Programming Lab (VVPL), CodeRunner ve Stack 6rnek verilebilir.

3.1. Virtual Programming Lab (VPL)

Sanal programlama laboratuvari olarak adlandirilan VPL
modiilli, Moodle icerisine entegre edilerek kullanilabilen, ticretsiz
ve acik kaynak kodlu bir ¢evrimigi gelistirme ortamidir. VPL,
programlarin kaynak kodunu tarayicida diizenleme imkani saglar.
Ogrenciler programlar1  6grenme ortammdan kopmadan
tarayicilarinda etkilesimli olarak ¢alistirabilir ve test edebilirler.
Gelistirmekte olduklart programlarini incelemek igin testler
calistirilabilirler. VPL, dosyalar arasinda benzerlik aramaya
olanak tanir ve diizenleme kisitlamalar1 belirlemeye ve harici
metin yapistirmayi engellemeye olanak tanir (VPL, 2025).

ar eoewp L @

A @ SudeiOne

1 ??php
2 echo “U§C.'; '“"".”""Z:.il'"’"' L1
37> Usak Universitesi

Resim 1: Virtual Programming Lab (VPL) Araytzi

VPL {izerinden ayrica programlama ile ilgili 6lgme
degerlendirme calismasi da yapilabilir. Bu baglamda 6grenci
tarafindan yazilan kodun otomatik olarak test edilmesi, hatalarin
gosterilmesi ve puanlamasi gerceklestirilebilir.
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3.2. CodeRunner

CodeRunner,  Ogrencilerin ~ birgok  farkli  dilde
programlama sorularina yanit olarak sunduklar1 kodlar
calistirabilen, Moodle i¢in iicretsiz ve agik kaynak kodlu bir
programlama soru yazim eklentisidir. Oncelikli olarak bilgisayar
programlama derslerinde kullanilmak {izere tasarlanmistir, ancak
cevabin metin oldugu herhangi bir sorunun degerlendirilmesi i¢in
de kullanilabilir. Deneyimli kullanicilar, bu eklentiyle HTML
biciminde ve ek JavaScript i¢eren sorular sunabilir; bu 6zellik
sayesinde neredeyse her tiirden soru olusturulabilmesine imkan
saglayan bir eklentidir (CodeRunner, 2025).

« G % coderunner.org.nzimod/page/view.php?id=549 * 2 o mD L &

CodeRunner ~ Heme My courses 840 1~

Test Result
print{sgr(-3}) 9

print(sqr(11)) 121

Answer: (penalty regime: 0,10, 20, .. %)
1.[def sar(m:
2 return n *
3

Test Expected Got
print(sar(-3)) |9 9

print(sar(11)) | 121 121

L8] ¢ S

v
v
v printisar-a)} 16 16
v

print(sqr(e)) |@ °
Passed all tests! ¥

Resim 2: CodeRunner Arayuzi

CodeRunner ile Ogrencilere programlama d&devleri
verilebilir ve otomatik degerlendirmesi saglanabilir. Python, C,
C++, Java, PHP, JavaScript gibi farkli programlama dil ve betik
dilleri ile calisabilmektedir.
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3.3.STACK (System for Teaching and Assessment
using a Computer Algebra Kernel)

Stack modull, matematik ve fen bilimleri alanlarindaki
hesaplamali degerlendirmeler igin kullanilan bir Moodle
eklentisidir. STACK, 6zellikle matematiksel ifadeleri ve islemleri
otomatik olarak degerlendirmek icin tasarlanmistir ve agik
kaynakli bir yazilimdir (Stack, 2025). Programcilik alanindaki
matematiksel ifadelerin ¢6zimiinde ve matris islemlerinde
yararlanilabilir.

Solve z2 — 6z — 16 = 0, by factoring and working line by line. Leave

your answer in the formz = - -+ or = - - -in fully simplified form.
X12-0%:18 =0 22 —62x-16=0
(x-3)"2-5"2=0 5 .
X-3 = +-5 (2—3)"-5°=0
x=8 or x=-2 z2—-3==b
z=8o0or2z=—-2
Check

Resim 3: STACK

STACK, ozellikle matematik ve fen bilimleri odakli
derslerde degerlendirme siireglerini optimize etmek ve
ogrencilerin daha iyi anlamasini saglamak igin kullanilabilen bir
aragtir. Ayrica 0grenci yanitlar1 otomatik olarak degerlendirilip
puanlanabilmektedir.
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Bu tiir araglar, 6zellikle ¢evrimigi egitimde &grencilerin
aktif katilimin tesvik eder ve programlama dillerini 6grenme
siirecini daha interaktif, eglenceli ve verimli hale getirir.
Ogrenciler, kod yazarken karsilastiklar1 sorunlar1 aninda ¢dzebilir
ve dgretim elemanlarinin olusturdugu otomatik degerlendirme
sistemleriyle kendilerini gelistirebilirler. Ayrica, bu araglar
Ogretim elemanlariin 6grenci performansini izlemelerine ve
gerektiginde kisisellestirilmis geri bildirimde bulunmalarina
olanak saglar.

Ogrenme ydnetim sistemi icerisine modiil olarak entegre
edilen bu yazilimlar disinda bulut tabanli, web tabanli ya da
O0grencinin bilgisayarima dogrudan kurularak ¢alistirilabilen
yazilim gelistirme ortamlari da mevcuttur. Bu platformlar
Ogrenciler tarayicilar1 vasitasityla erigip program gelistirme,
yazdiklar1 kodlar1 kaydetme ve daha sonra bir baska konumdan
ya da cihazdan tekrar eriserek gelistirme siireclerine devam
etmelerine imkan bulunmaktadir. GitHub, Jupyter Notebook,
Replit ya da masatstli IDE’leri bu ortamlara 6rnek verilebilir.

3.4. GitHub

GitHub yazilim projeleri i¢in web tabanli bir depo olup,
diinyanin en bilyiik acik kaynak toplulugu olarak kabul
edilmektedir. Glinlimiizde yaklasik 31 milyondan fazla depo (kod
+ dokiimantasyon) barindirmaktadir. Git, bir versiyon kontrol
sistemidir. Ogrencilerin programlama kodlarmi  organize
etmelerini ve geg¢mis siiriimlere donebilmelerine imkan saglar.
Ogrencilerin ve &gretim elemanlarmin is birligi yapmalarina,
projelerini paylasmalarina ve geribildirim almalarina imkan tanir.
GitHub, o6zellikle kod versiyonlamada sik sik kullanilan bir
yapidir, bununla birlikte ekip c¢alismasi, proje yoOnetim
becerilerinin gelistirilmesinde de etkindir (Bleiel, 2016).
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Resim 4: GitHub Arayuzi

GitHub,  bilgisayar  programciligit ~ boliimlerinde
Ogrencilerin yazilim gelistirme siireclerini daha etkili bir sekilde
yonetmelerine ve endiistri standartlarina uygun bir 6grenme
deneyimi kazanmalarina olanak taniyan giiclii bir platformdur.
Surim kontroll, kod inceleme ve isbirligi araglari sayesinde
Ogrenciler, bireysel ve grup projelerinde diizenli ve verimli bir ig
akis1 saglayabilir.

3.5. Jupyter Notebook

Jupyter Notebook, birden fazla programlama dili destegi
olan, web tabanli, agik kaynak kodlu gelistirme ortamidir.
Arastirma siirecini detaylandiran is akislarini, kodlar, verileri ve
gorsellestirmeleri destekleyen sanal bir laboratuvar defteri islevi
goriir. Hem makine hem de insan tarafindan okunabilir olmast,
birlikte calisabilirligi ve akademik iletisimi kolaylastirir. Bu
defterler, cevrimici depolarda saklanabilir ve baska yerlerde
bulunan veri setleri, kodlar, yontem belgeleri, is akislar1 ve
yayinlar gibi arastirma nesnelerine baglantilar saglayabilir
(Randles, Pasquetto, Golshan, & Borgman, 2017).
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The Lorenz Differential Equations

Resim 5: Jupyter Notebook Araylzi

Jupyter Notebook, bilgisayar programcilig1 boliimlerinde
ogrencilere kod yazma, test etme, veri analizi ve gorsellestirme
gibi siireglerde benzersiz kolayliklar sunan, acik kaynakli bir
aragtir. Etkilesimli yapisi1 sayesinde Ogrenciler, adim adim
algoritmalar gelistirebilir, kodlarinin ¢iktisin1 dogrudan gorebilir
ve sonuclarimi gorsellestirebilir. Python, R ve Julia gibi bircok
programlama dilini destekleyen bu platform, veri analizi, makine
Ogrenimi ve yapay zeka projelerinde de aktif olarak kullanilabilir,
cevrimici paylasim ve is birligi imkanlari, 6zellikle uzaktan
egitimde programlama derslerinin daha etkili bir sekilde
yiriitiilmesine katki saglamaktadir.

3.6. Replit

Replit (eski adiyla repl.it) bulut tabanli ¢cevrimigi entegre
gelistirme ortamidir. Replit, 6grencilerin ¢evrimi¢i programlama
projeleri olusturmalarina imkan saglar. Bunun yaninda Python,
Java, C++, JavaScript gibi bircok populer programlama dilini
destekler ve bu da farkli dersler ve projeler igin
kullanilabilmesine olanak saglar (Gran, Engkamat, & Leong,
2023).
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Resim 6: Replit Arayuzu

Replit, bilgisayar programciligi boliimlerinde 6grencilerin
programlama becerilerini gelistirmelerini destekleyen etkili ve
erisilebilir bir platformdur. Tarayic1 tabanli yapisi sayesinde
herhangi bir yazilim kurulumuna ihtiyag duymadan, ¢ok gesitli
programlama dillerinde kod yazma, ¢alistirma ve hata ayiklama
imkan1 sunar. Replit’in gercek zamanli is birligi 6zelligi,
ogrencilerin grup projelerinde etkili bir sekilde ¢alismasini
saglarken, aninda geri bildirim alarak kodlama siireglerini
optimize etmelerine yardimei olur. Ayrica, biitiinlesik terminal,
paket yoneticisi ve kod tamamlama gibi aracglar, 6grencilerin daha
profesyonel bir yazilim gelistirme deneyimi yasamalarini
destekler. Proje paylasimi ve bulut tabanli erigim gibi 6zellikler,
ogrencilere zamandan ve mekandan bagimsiz bir 6grenme ortami
sunar.

Kusumaningtyas, Nugroho, & Priadana (2020) bilgisayar
programciligi  bolimlerinin  6gretme o6grenme  sureclerinde
kullanilabilen birgok platformun oldugunu belirtmektedirler.
Yukarida bahsedilen platformlara ilave olarak Browxy,
myCompiler, CodeChef, Programiz, JDoodle, TutorialsPointi
Ideone gibi platformlarin da oldugunu belirterek bu platformlar
Ogretimsel, internet veri tiiketimi, destekledikleri kiitiiphaneler
acilarindan karsilastirmiglardir. Yaptiklar1 analizler sonucunda,
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Replit’in hem en diisiik veri aktarimini gerektirmesi hem de
kullanict dostu arayiiziiyle en verimli ¢evrimig¢i IDE olarak 6ne
ciktigini belirtmislerdir. Bununla beraber CodeChef ve IDEOne
gibi platformlarin da 6nemli 0Ozelliklere sahip olsalar da
TensorFlow gibi bazi popiiler kiitiiphaneler i¢in daha eski
strimleri desteklemelerinin bir dezavantaj oldugunu belirterek,
Replit’in reklamsiz ve odaklanmig kullanici arayiizii, diisiik
internet kotas1 ile g¢aligsabilen, ogrenciler i¢in daha uygun bir
secenek olarak degerlendirmislerdir.

4. SONUC VE ONERILER

Bu caligmada, e-08renme platformlart ve yazilim
araclarmin  uzaktan  egitimde  bilgisayar  programciligi
Ogretimindeki rolii incelenmistir. Programlama egitiminin hem
teorik hem de uygulamali yonlerini destekleyen araglardan olan
Virtual Programming Lab (VPL), CodeRunner, STACK, Jupyter
Notebook, GitHub ve Replit platformlar tanitilmistir.

Bu araclar ozellikle 6grencilerin kodlama becerilerini
gelistirmelerine olanak tanirlarken, &gretim elemanlarinin
degerlendirme ve geribildirim siireglerini optimize etmelerine
katk1 saglayabilirler. Bunun yani sira, uzaktan egitim siireglerinde
ogrencilere esnek ve erisilebilir bir 6grenme ortami sunan bu
araglar, zaman ve meckan sinirlamalarini ortadan kaldirarak
o6grenme deneyimini zenginlestirebilirler.

Uzaktan egitimde Ogrencinin Ogrenme baglamindan
uzaklagmadan oOgrenimini devam ettirmesi daha etkili bir
O0grenme deneyimi saglayabilir. Bunun i¢in 6zellikle Moodle
LMS tarz1 oOgrenme yonetim sistemi kullanan Ogretim
kurumlarinda dogrudan dogruya LMS ile biitlinlesik bir program
gelistirme ortami sunulmasi Ogrenciler i¢in faydali olabilir.
Boylece dgrenciler 6grenme yonetim sisteminden uzaklagsmadan
O0grenme faaliyetlerini gergeklestirmeye devam edebilirler.
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Ornegin, Virtual Programming Lab (VPL), &grencilere web
tabanli bir ortamda programlama yapma imkani1 sunarak,
ogrendikleri kodlar1 dogrudan platformda yazip ¢alistirmalarina
olanak tanir. Ogrenciler, bu platformda yazdiklar1 kodlar
otomatik olarak degerlendirebilir, verilen gorevleri tamamlayarak
pratik yapabilirler. Ayrica, CodeRunner, o6gretmenlerin ¢ok
cesitli programlama dillerinde kod ¢oziimleme ve degerlendirme
yapabilmelerine imkan tanir. Bu arag, Ogrencilerin yazdigi
kodlarin dogrulugunu otomatik olarak kontrol eder ve
ogretmenlere anlik geri bildirim saglar.

Aslan & Guner (2022) ¢evrimigi 6grenme ortamlarinda
Ogrencilere sunulan materyal ve ortamlarin ¢esitliliginin
artirilmasinin, 6grenmelerini olumlu yonde etkileyebilecegini
ifade ederlerken Lange & Costley (2019) ise ¢evrimigi egitimde
materyal ve ortam cesitliliginin artirilmasimnin 6z-duizenlemeli
O0grenme stratejilerini ve biligsel yliklerini olumsuz yoOnde
etkileyebilecegini  belirtmislerdir. Bu noktada bilgisayar
programciligi 6gretiminde 6zellikle programlama becerilerinin
kazandirilmasinda kullanilabilecek araglarin se¢iminde &grenci
O0grenmelerini olumsuz yonde etkilemeyecek ara¢ se¢iminin
Onemi One ¢ikmaktadir.

Bu nedenle, uzaktan egitim yoluyla yiiriitiilen bilgisayar
programciligi 6gretiminde kullanilacak araglar, hem dgrencilerin
biligsel yiikiinii artirmayacak sekilde tasarlanmali hem de 6z-
diizenlemeli 6grenme siireclerini destekleyici nitelikte olmalidir.
Ornegin, sanal laboratuvarlar, otomatik kod degerlendirme
sistemleri ve gorsellestirme araglari, o6grencilerin grenme
siirecine aktif olarak katilmalarin1 saglarken, karmasik ve dikkat
dagitict unsurlardan arindirilmig olmalidir.

Ayrica, se¢ilen araclarin  Ogrencilerin  bireysel
farkliliklarina hitap etmesi ve esnek 6grenme imkanlari sunmasi
da 6nem tasimaktadir. Araclarin, 6zellikle baslangi¢ diizeyindeki
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ogrenciler i¢in kolay kullanim saglayan ve Ogrenme
materyallerini sade bir sekilde sunan bir yapida olmasi, 6grenme
deneyimini daha verimli hale getirebilir. Bunun yani sira,
O0grenme araclar1 Ogrencilere gercek zamanli geri bildirim
sunarak, hatalarin1 fark etmelerine ve dizeltmelerine olanak
tanimalidir.

Sonug olarak, ¢evrimi¢i 6grenme ortamlarinda kullanilan
materyal ve araglarin ¢esitliligi, dikkatle se¢ilmeli ve dengeli bir
sekilde sunulmalidir. Bu yaklasim, ogrencilerin 6grenme
stireclerini kolaylastirarak, onlarin programlama becerilerini
etkin bir sekilde gelistirmelerine katki saglayacagi ifade
edilebilir.
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ERKEN COCUKLUKTA OYUN TEMELLI
PEDAGOJILER VE METAVERSE

Musa BARDAK!
Nihat TOPAC?

1. GIRIS

Egitim Bilimleri alaninda 21. Yiizyilda yapilan ¢aligmalar
Ozellikle  teknolojik ilerlemelerle  harmanlanarak ciddi
gelismelere kap1 aralamaktadir. Ote yandan dgrencilerin zihin ve
hayal diinyalarin1t mesgul eden faktdrlerin sayisinin giderek arttigi
gercegiyle karsi karsiya kalan egitimcilerin onlarin 6grenme
motivasyonu konusundaki sorunlarina ¢6ziim arayislar1 da devam
etmektedir. Bu ¢Oziim arayislarinda erken gocukluk yillarinda
devam edilen okul 6ncesi ve ilkokul egitimleri, kritik bir 6neme
sahip oldugu icin onleyici miidahaleler acisindan ilk akla gelen
seviyelerdir.

Birgok arastirmada ortaya konulmaya devam eden dijital
araglarin kullanimi ve bagimlilig1 insan hayatina o kadar etki
etmeye basladi ki fiziksel aktivitelerin yogun oldugu bir hak olan
cocugun oyun hakkinin artik dijital oyun hakkina evirildigi
soylenebilir. Istanbul Bakirkdy Ruh Sagligi ve Sinir Hastaliklari
Hastanesi'nde 2011 yilinda agilan internet bagimlilig: kliniginde
her yastan oldugu gibi erken cocukluk déoneminden de hastalar
tedavi gormektedir (NTV, 2011). Kiiclik yaslardan hatta aylardan
itibaren bireyin zihin diinyasina ve hayal alemine etki eden temel

L Dr. Ogr. Uyesi, Istanbul Sabahattin Zaim Universitesi, Egitim Fakltesi, Okul
Oncesi Egitimi, musa.bardak@izu.edu.tr, ORCID: 0000-0001-5585-8002.

2 Dr. Opr. Uyesi, Istanbul Universitesi-Cerrahpasa, H. Ali Yiicel Egitim Fakiltesi,
Okul Oncesi Egitimi, nihat.topac@iuc.edu.tr, ORCID: 0000-0001-9364-4072.
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faktorlerin basinda dijital araglar marifetiyle karsilasilan sosyal
medya ve sanal (dijital) oyunlar gelmeye baglamstir.

Onceki donemlerde X, Y, Z, alfa ve beta gibi
tanimlamalar yapilan farkli kusak isimleriyle beraber yeni nesiller
icin dijital yerliler gibi tanimlamalar da yapilmaya baslanmistir.
Yakin zamanda oyundan aligverise, konserden toplantilara birgok
faaliyetin yapilabildigi metaverse adi verilen sanal alemler
biitlinli de dijital diinyanin farklilasan yapilarindan birini
olusturmaktadir. Dijital oyunlarin ¢ocuklarin hayatindaki rolii
giderek artarken (Bachmair, 2002), metaverse, oyun temelli
pedagojinin uygulanmasi i¢in benzersiz firsatlar sunmaktadir
(Klopfer et al., 2009). Tim araglarin iyi veya koti
kullanilabilecegi ger¢eginden yola ¢ikarak teknolojik araglarin da
yeni neslin egitiminde “iyi” etkiler yapacak sekilde kullanilmast
icin arastirmacilar bazi ¢alismalar yapmaktadir.

Bu boliimde egitimde metaverse ve artirilmis gergeklik
(augmented reality - AR) hakkinda literatiir taramas1 sunularak
faydalar, engeller, mevcut metaverse teknolojisi uygulamalari ve
metaverse teknolojisinin uygulanabilecegi gelecekteki alanlar ile
egitimin farkli alanlarinda ilgili mevcut senaryolarin ayrintili bir
sekilde anlagilmasi amaglanmaktadir. Bu amag¢ dogrultusunda
oncelikle dijital diinyada metaverse tanimlamasinin dogusu ve
gelisimi daha sonra g¢ocuklarin oyun diinyasinda metaverse
uygulamalari ile oyun temelli pedagojiler baglaminda metaverse
uygulamalarinin erken cocukluktan itibaren nasil
kullanilabilecegi ele alinmistir.

2. DIJITAL DUNYA VE METAVERSE

World Wide Web (kisaca web) tiim zamanlarin en hizlh
biiyliyen yayin ve etkilesim platformu olarak kabul edilmektedir
(Internet World Stats, 2022). Siirekli artan biiylime oranlariyla
birlikte internetin yapisini destekleyen teknolojiler daha da
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yiiksek bir hizla gelisiyor. Web 1.0; tek yonlii yapisindan styrilip
bir siire sonra karsilikli igerik iiretilen ve paylasilan web 2.0
haline doniistii. Bir sonraki asamada etkilesimle ilgili kisitlarin ve
siirliliklarin kalkacagr web 3.0 gelistirilmeye devam ediyor.
Wolfram (2010), Web 3.0'l insanlardan ziyade bilgisayarin yeni
bilgiler irettigi bir ortam olarak tanimlamistir. Rudman ve
Bruwer’e (2016) gore Web 3.0 ile bilgisayarlarin verileri
anlamasi ve bir¢ok yonden manipiile etmesi s6z konusudur.
Boylelikle Arvas’in da (2022) belirttigi gibi giinliikk hayatin
bircok etkinligi dijitallesmeye baglamigtir. Bu dijitallesmeyle
beraber simiilarklar iizerinden hipergergeklikler yaratilmigtir
(Baudrillard, 2014). Baudrillard bdylelikle insan zihninde
gerceklik yanilgist olusturuldugunu, insanlarin diistinemez hale
getirildigini, tercihlerini gercek olmayan ama gercek hissettirilen
unsurlar {izerinden yaptiklarin1 savunmustur. Goriiniise bakilirsa
diinya, fiziksel yapisinin yaninda Web 3.0 araglariyla sanal bir
alemi de icinde barindiracak sekilde genisleyecektir.

Herkesi dogrudan ve dolayl etkileyecek bir siber uzay
olarak tanimlanan (Lee, Braud, Zhou, Wang, Xu, Lin, Kumar,
Bermejo & Hui, 2021) metaverse kavraminin ilk olarak 1992
yilinda bir bilim kurgu romaninda ortaya atildigi sdylenebilir
(Stephenson, 1992). Alexander Fernandez metaverse’(, fiziksel
kisiliginiz ve dijital kisiliginizin birlesik bir gerceklik haline
geldigi yer olarak tanimlamaktadir (Smith, 2022). Baska bir
goriise gore ise metaverse, dijital ve fiziksel diinyalar1 kapsayacak
sekilde bir internet ekonomisi ile baglantili olarak kullanicilarin
herhangi bir yerde bulunan insanlarla siirekli ve gercek zamanl
olarak sosyallesebilecekleri birbirine bagli, deneyimsel, iig¢
boyutlu sanal diinyalar kiimesidir (Grider, 2021). Bu yapida
bircok teknoloji sirketi kendi evrenini olusturacagini, bir¢ok
sanayi ve ticaret sirketi de satis platformlarin1 dizayn ettiklerini
aciklamistir (Tiirk ve Dar1, 2022).
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Metaverse’iin oniinde bir¢ok engel ve dezavantaj vardir.
Bunlardan en oncelikli ve 6nemlisi hizli ve giivenli bir internet
kaynagina erisilememesi ve ilgili genisletilmis gerceklik
(extended reality - XR) teknolojisini herkes ig¢in erisilebilir
kilmanin zorlugudur (Davies, 2021). Onem derecesine Kkarar
vermek zor ama baska bir 6nemli husus da giivenlikle ilgilidir.
Erken c¢ocukluk egitimi Ozelinde, metaverse ortamlarindaki
cocuklarin giivenligi ve gizliligi biliyllk 6nem tasimaktadir
(Livingstone & Helsper, 2008; O’Neill & Dinh, 2020).
Hayatimizin her alanina entegre olacagi diisiiniilen bdyle bir
ortamin sosyal kabul edilebilirlik agisindan dezavantaji, kotlye
kullanim ve siber su¢la miicadele stratejisinin belirsizligidir (Lee,
Braud, Zhou, Wang, Xu, Lin, Kumar, Bermejo & Hui, 2021). Bir
diger nokta igerigin yansitilmasiyla ilgili teknolojilerin siirekli
gelistirmeye muhta¢ olmasidir (Nalbant & Uyanik, 2021). Bu
noktada yaraticilig1 yiiksek profesyonellerin siirekli bu gelistirme
faaliyetinin odaginda calismasi gerekir. Bu yOnde ilginin her
gecen giin arttigi sdylenebilir. 2021°de metaverse kelimesi igin
yapilan aramalar ge¢mis yillara gore on kat artmustir (Narin,
2021).

Metaverse, insanin bilgisayar goriisii ile takip edildigi ve
avatar olarak somutlastig1 bir ortamdir (Nalbant & Uyanik, 2021).
Bu ortamda kisi tek basina ve bos bir diinyada degildir. insan
fiziksel cevresiyle var olur ve bu ¢evreyi algilamalidir. Avatar
olusturma, ¢ocuklara metaverse ortamlarinda kendilerini ifade
etme, farkli kimlikleri deneme (Turkle, 1995) imkani sunar.
Ayrica, avatarlar aracilifiyla sosyal etkilesimlerde bulunmak,
cocuklarin sosyal becerilerini gelistirmelerine ve yeni iliskiler
kurmalarma yardimci olabilir (Yee, 2014). Dolayisiyla
yaratilmaya calisilan evrende insanlar1 ilgilendiren tim
faaliyetlere (saglhk, egitim, ticaret, hukuk gibi) iliskin
uygulamalarin olmasi beklenmektedir (Chiu, 2021). Bu evrenin
onemli bir kisminda artinlmis gergeklik, 5G ve yapay zeka
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uygulamalar1 gibi teknolojik gelismeler bulunmaktadir (Arvas,
2022). Fakat bu teknolojilerden Once; en eskileri Grand Theft
Auto 11 (2001) ve Second Life (2003) gibi oyunlar metaverse’te
oldugu gibi fiziksel diinyanin sanal versiyonlarin1 andiran ve
farkli bir toplumsallagma ortami olarak ortaya ¢ikmistir (Duan,
Li, Fan, Lin, Wu ve Cai, 2021; Ko, Chung, Kim ve Shin, 2021,
Lee ve digerleri, 2021; Lee, 2021; Seok, 2021). Sonraki yillarda
artirtlmis gerceklik yontemi ile gelistirilen uygulamalar sayesinde
birgcok yonden giinliik hayatin taklit edildigi sanal bir evren inga
calismalar1 devam etmektedir. Bu boliim, kapsam olarak sadece
egitimle ilgili uygulamalara odaklanmaktadir. Ayrica olusumu
devam eden ve diinya var oldugu miiddetge gelistirilmesi de
devam edecek bir yap1 olmasi beklenen metaverse’ln
olusumunun egitime yansimasina odaklanmaktadir.

3. METAVERSE VE EGIiTiM

2021 yilinda sanal gergeklik (virtual reality - VR)
uygulamalarinin kullaniminin artmasi metaverse i¢in bir doniim
noktasi olarak kabul edilmistir (Rospigliosi, 2022). Bu siirecte
egitimsel deneyimlerin igerisinde metaverse kavramini
diisiinenlerin  sayisinin  artign  da  soylenebilir.  Onceki
deneyimlerde metaverse benzeri uygulamalar ve gelisen
teknolojilerle ileride egitsel faaliyetlerde neler yapilabilecegine
dair hipotezler ortaya konmaktadir. Bu konuda bazi sistematik
incelemeler yapilmistir. Tlili ve arkadaslar1 (2022) 81 calismay1
inceleyerek metaverse’iin ilerde uzay, zaman ve maliyet kisitlar
nedeniyle ulagilamayan egitimsel firsatlarin yakalanmasinda
kullanilabilecegini belirtmistir.

Metaverse’iin igeriginin olusturulmasinda 6nemli bir yere
sahip olan artirllmig gerceklik yonteminin egitimle iliskisine dair
calismalar giderek artmaktadir. Artirilmis gergeklik, hayal ve
fantezinin gorsellestirilerek, somut gercekligin bir taklidi olarak
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kullanic1 deneyimine sunulmasidir. Bunun sonucunda bireyler
evren Otesine gecgerek fiziki diinyada erisilebilir olmayan nesne
ve durumlar arasindaki iliskiyi bilimsel sorgulamalar, tasarim ve
yaraticilik yetenekleri ile deneyimleme imkani bulabilmektedir
(Witan, 2013). Klopfer ve Yoon (2004) artirilmis gerceklik
egitim ortamlarinin 6grencilerin hayal giiciinii ve yaraticiliklarin
gelistirdigini savunmustur. 2008 Horizon Raporu’nda artirilmig
gerceklik teknolojilerinin  umut verici egitim teknolojileri
arasinda olacagi 6n goriilmiistiir (NMC & ELI, 2008). Martin ve
arkadaslar1 (2011) yaptigi calismada orta vadede artirilmig
gerceklik uygulamalarmin egitim iizerinde Onemli etkilerinin
olacagim1 tahmin etmistir. Wei, Weng, Liu & Wang (2015)
yaptigi calismada artirllmis gergeklik ile zenginlestirilmis
Ogretim planinin 6grenci yaraticili§ini, motivasyonunu ve yaratici
tasarim Ogretimini 6nemli dl¢lide gelistirdigi sonucuna ulagmistir.
Sonraki yillarda baska kazanimlarinin yaninda, artirtlmis
gerceklik  uygulamalarmin  ¢ocuklarin  hayal giici ve
yaraticiliklarinin gelistirilmesine katkisi ile ilgili birgok ¢alisma
yapilmustir (Ibili, 2013; Yilmaz, 2014; Diaz, Moro, & Carrion,
2015; Chang, Hsu, & Wu, 2016). TUBITAK da 2013 yilindan
itibaren artirllmis gergeklik teknolojileriyle ilgili projeleri
destekleme karar1 almistir.

Metaverse toplum hayatinda bir¢ok degisimin fitilini
atesleyecege benziyor. Halihazirda uzun zaman once bile,
modern uygarlikta agir1 hizli degisimden bahsedilirken (Davis,
1940), bu durumun etkiledigi birgok faktdr olacaktir. Sosyal
faktorlerden biri de egitim i¢in hayati 6neme sahip olan ebeveyn-
cocuk, 6gretmen-cocuk etkilesimlerinin kalitesidir. Cocuklar her
ne kadar aile ortaminda biiyiiseler de oOzellikle 3-4 yasindan
itibaren ev dis1 toplumsal ortamlarda da vakit gecirmek istemeye
baslamaktadir. Metaverse’iin hayatimizda bir¢ok degisiklige
neden olacagi varsayildiginda ¢ocuklarin bu yeni duruma adapte
olmasiyla ebeveyn ve Ogretmenlerin alisma hizi aym
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olmayacaktir. Bu durum ileride yasanacak sorunlarin
ongoriilmesi ve dnlem alinmasi geregini ortaya ¢ikarmaktadir.

4. METAVERSE VE COCUKLARDA OGRENME
MOTiIVASYONU

Metaverse’iin nasil somutlagsacagina dair bir¢ok arag
ortaya ¢cikmaktadir. Metaverse i¢in yaraticiligin sinirsiz olacagini
sOylemek yanlis olmayacaktir (Tiirk, Bayrak¢r & Akcay, 2022).
Bu sinirsizligi somutlastiran araglardan biri de avatar olusturma
ve bunlar araciligiyla egitsel faaliyetler gerceklestirmedir.
Bireylerin kendi duygu, diisiince ve hayallerini yansitan kesifler
ve denemeler yapabilecegi bir konsept, yaraticilik i¢in 6nemli bir
ortamdir. Zepeto ve Roblox gibi oyun ortamlar1 kullanicilarina
uzun zamandir boyle ortamlar sunmaktadir. Zepeto’nun Giiney
Kore versiyonu olan www.naverz-corp.com (2022) web sitesi,
kullanic1 adaylarina benzerleri gibi “online olarak kendinize
farkli bir kimlik olusturarak her yastan, cinsiyetten, irktan ve
bolgeden arkadas edinebilir, zaman ve mekanin 6tesine gecerek
her yere gidebilirsiniz.” vaadinde bulunmaktadir. Bu sekilde yeni
bir yasam tarzinin basta ¢ocuklar olmak iizere bireylerin oyun
anlayisin1 yansitacak sekilde kullanilacagi diisliniilmektedir.
Fiziki diinyadakine yakin bir deneyim vaadi sunan Metaverse,
zaten 1990’11 yillardan itibaren artirilmis gerceklik teknolojisi ile
gelistirilen oyunlarda oyuncularin toplumsallagmas1 igin
sanal/dijital bir ortam sunmaktadir (Tiirk & Dar1, 2022).

Oyun, 6zellikle tekniklerinden biri olan dramatik oyun,
bireyin kendisini rahatlikla ifade edebilecegi ve dis etkilerden
kostiim ve aksesuarlar araciligiyla korundugu diisiincesi veren bir
etkinliktir. Metaverse ortaminda herkesin kendini rahatlikla ifade
edecegi sanal avatarlar yaratilacagi disiliniildiigiinde farkh
toplum kesimlerinin temsili sorun olmayacaktir. Bu konuda
yapilan bir arastirmada katilimcilarin benliklerini dogru yansitan
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avatarlar sectikleri ve mutlu olduklar1 ortaya konulmustur
(Institute of Digital Fashion, 2021).

Oyun cocuklarin hayatta bir¢ok konuyla ilgili anlam
olusturmalarin1 destekleyen bir faaliyettir. Boylelikle ¢ocuklarda
derin anlamli 6grenmeler olusturmasina katki saglar. Yakin
zamanda biiyiik atilimlar gerceklestiren dijital oyun platform ve
uygulamalari, ¢cogu yas grubunda geleneksel oyunun yerini
almaya baglamistir. Ispanya’da yapilan bir calismada, aym
kazanimin dijital ve geleneksel oyunlar yoluyla benzer oranda
kazandirilmasina karsin, ¢ocuklarin gogunun (%90) dijital oyunu
tercih ettikleri ortaya konmustur (Furio, Gonzalez-Gancedo,
Juan, Segui, & Rando, 2013). Farkl1 tilkelerde ve yas gruplarinda
yapilan arastirmalar konunun etraflica anlasilmasina katki
saglayacaktir. Hwang, Wu, Chen & Tu (2016), ilkokul ¢ocuklari
lizerinde yaptiklar1 aragtirmada artirilmis gerceklik tabanl
oyunlarin ¢ocuklarin 6grenme tutum ve performanslarini
tyilestirdigi sonucuna ulagsmistir. Lise dgrencileri ile yapilan bir
calismada, tahliye tatbikati seklinde oyun tabanli afet egitim
uygulamasinin, kazanimlar1  gerceklestirdigi  belirtilmistir
(Kawai, Mitsuhara, & Shishibori, 2016).

Estudante and Dietrich (2020) lise 6grencilerine kimya
Ogretiminde artirllmis gerceklik tabanli bir kacis oyununun
etkililigini denemistir. 'Herhangi bir 6gretmene' ve 'sistematik bir
hazirliga' ihtiyag duyulmadan genis kitlelere uygulanabilir bir
uygulama yapilmistir. Oyun etkinliginin 6grenme motivasyonu
tizerinde etkili oldugu goriilmiistiir. Liseli 6grencilere matematik
ogretimiyle ilgili bir arastirmada George-Reyes (2020) artirilmis
gerceklik uygulamasinin 6grenme performansina biiyiik oranda
katki sagladigini bulmustur.

Teknolojinin i¢ine dogan ¢ocuklarin dijital platformlara
dogru egilimi artik su gotiirmez bir gercektir. Ebeveynlerin bir
kisminin ¢ocuga vakit ayirma ve bazi problemleri ¢dzme
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konusunda kendilerine yardimci olarak gordiikleri dijital aletlerin
adeta ¢ocuklarin ikincil ebeveyni oldugu sdylenebilir.

5. DIJITAL YERLILERDE OYUN TEMELLI
PEDAGOJI

Glinlimiizde anne karninda bile bir¢ok dijital faktoriin
(ses, ultrason vb.) etkisine girebilen yeni neslin, dogdugu andan
itibaren dijital etkilesimlerin i¢inde oldugu sdylenebilir. Dijital
yerliler (digital natives) olarak adlandirilan buglnin ¢ocuklarinin
artik geleneksel yontemlerle diizenlenen 6grenme ortamlarinda
21.yiizy1l becerilerini yeterli diizeyde elde edemedikleri iddia
edilmektedir (Somyirek, 2014). Erken cocukluk ddneminden
itibaren gelisimin desteklenmesi amaciyla artirilmis gerceklik ve
diger metaverse uygulamalarinin gelistirildigi yeni teknolojiler
sayesinde dgrenme deneyimlerinin daha verimli hale getirilmesi
Oonemlidir. Han, Jo, Hyun ve So (2015), okul 6ncesi donem
cocuklarinin 6grenmelerini kolaylagtirmak amaciyla AR tabanli
Ogrenme sistemi ve Robot temelli sistemler ile ilgi ve katilimin
arttig1 sonucuna ulagmustir. Safar, Al-Jafar & Al-Yousefi (2017),
okul 6ncesi donem ¢ocuklarina yabanci dil 6gretiminde artirilmis
gerceklik uygulamalarinin geleneksel yontemlere gore basariyi
artirdig1 sonucuna ulagmistir.

Farkli metaverse platformlarinda cocuklarin
O0grenmelerine iligkin birgcok deneyim bulunmaktadir. Bu
platformlardaki 6grenme deneyimleri arastirmacilarin ilgisini
¢cekmeye baglamistir. Han, Liu ve Gao (2023) Roblox’ta
O0grenmeye iliskin 40 arastirmayi sentezlemistir. Zorluklarina
ragmen Ogrenmeyi destekleyen bir VR ortami olabilecegi,
Ogrencilerin  motivasyon ve yeteneklerini artirabilecegi
belirtilmistir. Bagka bir aragtirmada Nebel, Schneider ve Rey
(2016) Minecraft uygulamasindaki oyunlarin  egitimde
kullanimina iliskin arastirmalar1 degerlendirmistir. Bu oyunlarin
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yaraticiligin  sinirlart  genisletme konusundaki yararlarinin
yaninda 6gretmen, 6grenci ve teknik altyapi agisindan sorunlarina
deginilmistir.

Onceki paragraflarda bahsedilen uygulamalar daha gok
informal egitim faaliyetleri olup sistemli ve esnek bir sekilde
planlanmis formal programlar da dijital ortamlara tasimabilir.
Diinya genelinde yaklagik 1800’lerden itibaren egitimin devletler
kontrolune girdigi ve zorunlu hale getirildigi degerlendirildiginde
(Bardak, 2024), acaba yine devletler kontrolinde sanal
ortamlarda daha fazla faktdriin denetlendigi bir egitim sistemine
dogru gidiliyor olabilir mi?

6. OYUN TEMELLIi PEDAGOJILERDE
GELECEK PERSPEKTIFLERI

Erken ¢ocukluk donemi egitimlerinde ¢ocuklara en uygun
Ogretim yontemlerinin basinda oyun gelmektedir. Oyun temelli
pedagojilerde gelistirilen bir¢cok teknik ve yenilik ¢ocuklarin,
kazandirilmaya c¢alisilan beceri ve yetkinlikleri istekli bir sekilde
ve kalicihigr yiiksek bir diizeyde edinmelerine destek
saglamaktadir. Egitim faaliyetlerinde dijital aracglarin giderek
yayginlastigi bugiinlerde dijital oyunlastirmanin da bircok
asamadan gegerek ileri seviyelere ulastigi sylenebilir. Bozkurt
ve Durak (2018) oyunlastirmayla ilgili sistematik analizinde
yapilan aragtirmalarin en ¢ok egitim alaniyla ilgili oldugunu
ortaya koymustur. Oyun tabanli pedagoji, Ogrencileri dijital
ve/veya dijital olmayan belirli gorevler boyunca yonlendirerek
O0grenme ¢iktilarina ulagmak i¢in oyunlart kullanan ve
igsellestirilmis 6grenmeyi tesvik eden bir yaklagimdir.

Egitsel amaclarla 6zellikle mobil uygulama seklinde
bircok oyunlastirma deneyimi online uygulama magazalarinda
erisime acilmaktadir. Ornek olarak Ozkara ve Baysan (2024)
okuma yazma Ogrenen cocuklar i¢in kelime iiretme becerisini
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gelistirecek bir mobil uygulama olusturarak bu ve benzeri
uygulamalarin hedef kitledeki Ogrencilere uygulanarak test
edilmesi, Ogretmen geri Dbildirimleriyle  giincellemeler
yapilmasini Onermistir. Daha da ileri uygulamalarda sanal
oyunlarin gercege yakin modellemelerle olusturulan ortamlarda
ve hareketlerle sunulmasi konusunda artirilmis gerceklik
teknolojileri hizla gelismektedir. Artik 6gretmenler sanal sinif
modellemelerinde fiziksel olarak ayni mekanda olmasalar da
ogrencilerine hem dijital oyun hem de fiziksel oyun 6runtuleri
konusunda rehberlik edebilirler. Witan’in (2013) yillar 6nce 6n
gordiigii sekilde artinlmig gerceklige ve diger teknolojik
gelismelere olan bagimlilik artarsa, 6gretmenlerin Klasik 6gretim
stilleri Uzerindeki kontrolleri bir 6l¢clide kaybolacagi i¢in oyun
temelli pedagojiler araciligiyla metaverse, egitimi doniistiiriicii
bir etkiye sahip olacaktir.

Diinyanin bir¢ok yerinde etkileri goriilen ve kiiresel afet
olarak tanimlanan Covid 19 siirecinde, basta ¢ocuklar ve yaslilar
gibi dezavantajli toplum kesimleri olmak {izere, tiim insanlarin
bilissel, sosyal-duygusal ve fiziksel olarak olumsuzluklar
yasadig1 agiktir. Ornegin Kirisci, Bardak ve Topag (2023) Covid
19 karantinasi siirecinde erken ¢ocuklukta bilissel ve davranigsal
sorunlara dikkat ¢cekmistir. Bu siiregte her yastan insanin fiziksel
aktivite ve spor ihtiyacina ¢oziim bulmak amaciyla elektronik
spor (egzersiz oyunlar1 ve espor) ile ilgili arastirmalar da oyun
temelli pedagojilerle iliskisi agisindan dikkat cekicidir. Uslu
(2022) mobil egzersiz ve yarisma uygulamalari, taginabilir
sensorler ve uyaranlarla egzersiz aligkanligi edinme, zihinsel
egzersizler ve esporla ortiik beceriler gelistirme gibi ihtiyaglar
oldugunu ortaya koyarak cocuk psikolojisi, ¢ocuk koruma,
aligkanliklar ve davranmig kaliplar1 agisindan  dikkatlice
degerlendirilmesi gerektigini belirtmistir. Farkli yonlerden riskler
ve dezavantajlar barindirsa da dijital bir yasam dongiisii
igerisinde egitimin de doniisiimii devam etmektedir. Shohel,
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Ashrafuzzaman, Naomee, Tanni ve Azim’e (2022) gore karma
veya hibrit 6grenme yaklasimlari yoluyla smif i¢i 6grenmenin
sinirlart belirsizlestik¢e, oyun tabanli 6grenme dijital yerlilerin
bilgi ekonomisi olusturmaya hazirlanmalart ig¢in dijital
okuryazarliklarini gelistirecektir.

Artirllmis gergeklik uygulamalariyla sinif igerisinde farkl
oyun orlintlilerinin ~ gergeklestirilebilecegi  platformlar
tasarlanmaktadir. Bunlardan HP Reveal, Daqri 4D Studio,
Quiver, Fetch Lunch Rush ve Augthat benzeri platformlar sinif
ici egitsel uygulamalar gelistiren 6rneklerdendir (Singaravelu,
2022). Oyunlarla eglenceli hale gelen ders veya etkinlikler
cocuklara birgok yarar saglamaktadir. Erken sayilacak
donemlerde Heinich, Michael, James ve Sharon (2002) oyunlarin
cekiciligi, yeniligi, daha iyi bir sanal 6grenme ortami yaratma
yetenegi ve Ogrenciyi goreve odaklanmasini saglama yetenegi
gibi baz1 faydalaria dikkat ¢cekmistir. Gelecekte bu faydalarina
ek olarak erken ¢ocukluktan itibaren her alanda yaratict modeller
gelistiren 0grenciler gormek beklenen bir fayda olacaktir.

7. SONUC

Egitimde metaverse aragtirmalarinda yapay zeka tabanli
yontemler daha fazla kullanilmakla beraber 6grencilere sanal
diinyada gercek¢i deneyimler yasatmak igin yeni yontemler
gelistirilmektedir. Bu yontemler 6grencilerin kisisel verilerini,
zevk ve tercihlerini dikkate almaya baglamistir (Narin, 2021). Bu
anlamda ¢ocuklarin/6grencilerin iyi olus hali ve psikolojik
dayanikliliklariyla da iliskili olan oyun tercihleri 6nemli bir veri
setini olusturmaktadir (Bardak, 2023). Simdiye kadar dncelikle
obezite gibi fiziksel sorunlarla ilgili yapilan c¢alismalar,
bagimlilik ve otizm gibi ¢ocuklarin/6grencilerin  ruhsal
sorunlarina daha fazla yer verecek gibi goriiniiyor.
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Yapilan  birgcok  arastirmada  egitsel amaglarla
yapilandirilan uygulamalarin cocuklarin/6grencilerin
o0grenmelerine katki sagladig1 ortaya konulmaktadir. Ug bir 6rnek
olmast acisindan Pinchuk, Lytvynova ve Burov (2017)
Ogrencilerin metaverse araciligryla bagimsiz bir 6grenen olarak
sentez yapabileceklerini iddia etmistir. Fakat metaversede o kadar
fazla uygulama var ki hepsinin uzman egitimciler araciligtyla
veya denetiminde ¢ocuklara sunulmasi imkansizdir. Dolayistyla
egitsel ilkeler dikkate alinmadan sunulan binlerce uygulama ile
formal egitim Oncesi tanigan c¢ocuklarin birakin bagimsiz bir
Ogrenen olmasi akademik becerilerinin kdrelmesi durumu bile
gerceklesebilir.

Diinya olanca hiziyla yeni teknolojilerin iiretilip eskimesi
ve daha farklilarinin ortaya konmasini izliyor. Web 1.0, Web 2.0
ve olusturulan Web 3.0 bu hizli ortamda diinyanin Omrii
diisiiniildiiglinde  ¢ok  kisa  bir  siiregte  gerceklesti.
Kavramsallagmasinin ardindan Metaverse de belki ayni siireci
yasayacaktir. Metaverse’lin olusumunda insanlarin algilarinin
cok yonlii etkilendigi bir yaraticilik siirecinin olacagi tahmin
edilmektedir. Ciinkii fiziksel diinyadan farkli orijinal ve ilgi
¢ekici bir ortam ancak insanlart bu yeni evrene cekebilir.
Yaraticilik ve onun en fazla somutlastig1 alanlardan biri olan oyun
bu diinyanin olugsmasinda ¢ok dnemli bir yere sahip olacaktir.

Egitimin fiziksel ve zihinsel siirecleri 21. Yiizyilda bir¢ok
degisime ugramistir. insan hayatimin 6nemli bir parcasi ve
diinyaya alismasinda en biiyiikk araci olan egitimin sekli de
metaverse ile bircok degisime ugrayacaktir. Erken ¢ocukluktan
itibaren oyun tabanli 6grenme ve oyunlastirma uygulamalarinin
gelistirilmesi metaverse’de egitimin yonii agisindan énemli bir
ipucu olabilir. Halihazirda kii¢iik yaslardan itibaren bir¢ok ¢ocuk
paralel bir oyun evreninde yasamaktadir. Minecraft ve Roblox
gibi uygulamalar c¢ocuklarin hayal giicleri ve Ogrenmelerini
derinden etkileyecege benziyor.
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Dijital yerliler olarak adlandirilmaya baslanan giiniimiiz
cocuklar dijital oyunlarda pasif birer kullanict degil de aktif bir
yaratict konumunda olmalidir. Bunu fark eden arastirmacilar
ozellikle giyilebilir oyun teknolojileri ile artirilmis gergeklik
yazilimlar1 liretmeye ve bunlarin etkisini egitim programlarinda
denemeye baslamistir. Witan’a (2013) gore giyilebilir cihazlar
daha kullanict dostu hale geldikge, artirilmis gergeklik bir biitiin
olarak onu destekleyecek altyapiya sahip alanlarda
yayginlasacaktir. Erken ¢ocukluktan itibaren egitsel ortamlarda
bu sekilde bir kisilik gelisimi gosteren bireylerin egitimden
beklenen sonuglari kalici bir sekilde tagimasi beklenebilir.
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