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ABSTRACT

In the present research, it is aimed to use augmented reality technology in Turkish music instrument
training and to develop a teaching approach prototype that will allow instrument training to be
carried out asynchronously and in a qualified manner in non-instructor guided environments within
this context. In line with this purpose, from the qualitative research models, Design and
Development Research Model (DDRM) was used in the research. The research was completed in
three stages. In the first stage of the research, a literature review was conducted and resources that
could shed light on the research were reached for augmented reality applications and the areas
where they were used. Domestic and foreign written sources and practices related to the field were
examined in detail at this stage. Subsequently, an expert group was formed to take an active role in
all stages of the DDRM. Two from the field of visual communication and design (educator and
software developer) and four from the field of Turkish music instrument training (two from Classical
Turkish Music, two from Turkish Folk Music), a total of six people were included in the expert group.
In the second stage of the research, in line with the opinions of the expert group, it was determined
that which need will be met in the field of instrument training in Turkish music, on which stages of
the instrument training dimension of the prototype will be handled in this context, with which
technology and tools the applications to be created will be carried out. It has been decided to design
the software for the teaching approach in an integrated way with VR glasses (Virtual Realty) and
smart phones, due to determining criteria such as not burdening the student financially (every
student has a smart phone), being easily accessible, easy to use, being portable to any environment
and etc. Again, in line with the expert opinions, it was decided to use the “Ud” to represent the
Classical Turkish Music (CTM) instrument training and the “Baglama” to represent the Turkish Folk
Music (TFM) instrument training for the implementation stage. The content of the prototype for the
teaching approach was planned through the same stages in both instruments. These stages were
designated as Musical Work Descriptions, Reference Performances (From Different Performers),
Bona, Special Fields of Study, Educator Performances, Cursor Tracking Performances,
Accompaniment, Note, Space Design. In the third and final stage of the research, the software of all
stages for the prototype was completed through the iterative (renewed) cycle in which the expert
group took an active role, and the prototype was made ready for the use of the student in the fields
of CTM and TFM instrument training. Subsequently, the research was reported.

Keywords: Music, Music Education, Turkish Music instrument training, Technology, Augmented
Reality.
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INTRODUCTION

It is almost impossible to think of education and technology separately. Today, the new possibilities offered by
technology (computers, tablets, smart phones, etc.) have become an integral part of education. The use and
application of these opportunities in different areas of education is a necessity of the age we are in. Bearing in
mind this situation, the development of education and training activities in all fields in parallel with technology
is considered important in order to meet the needs of the age and bring innovations to the field. The COVID 19
pandemic process we are experiencing these days has been a process in which the relationship between
education and technology is re-evaluated in order to protect and increase the quality of education, and within
this context, new teaching approaches (synchronous/asynchronous) have been created, developed and adopted
through technology-supported applications. In regard of education-technology, one of the innovations entering
the field of education is the “Augmented Reality (AR)”. This technology has been developed and applied in many
fields (military, aviation, industry, television, game consoles, construction, decoration, defense industry, repair-

maintenance, health, architecture, engineering and education, etc.) apart from the field of education.

Augmented Reality

In this section, some definitions of Augmented Reality (AR) technology from its emergence to the present and
information on the areas where AR technology is used are given. The term augmented reality (in the name of
augmented reality) was first used by Tom Caudel and David Mizell in the 1990s (Topal, 2015: 14). AR is a relatively
new form of human-computer interaction called “enriched” or “augmented reality”. Rather than completely
replacing reality, it aims to increase the perception of the user and aims to support the existing reality. It is the
augmentation of the real world through objects created in the computer environment (Milgram & Kishino, 1994,
3). Virtual objects added to real objects with augmented reality show information that the user cannot perceive
directly with his/her senses (Furth, 2011: 4). In other words, augmented reality is a technology in which virtual
information, visuals etc. are added and aims to increase the user’s sensory perception (Feiner, 2002: 50), and it
is a real-time interaction that overlaps human feelings with computer-generated models (H6hl, 2009: 10). These

computer-generated contents have become quite realistic today.

The nineties were a turning point for AG (Polat & Ayan: 3). Caudell and Mizell (1992), who used the term
“Augmented Reality” for the first time, prepared a head-mounted imager for the workers and technicians of

Boeing in the early 1990s to make the correct cable connections on airplanes (Altinpulluk, 2018: 20).

e According to Azuma, augmented reality has three basic elements. These are;
e Combining real and virtual,
e  Providing real-time interaction,

e [tisrecorded in three dimensions. (Azuma, 1997:356).

Augmented reality (AR) is a variation of virtual environments or the more common term virtual reality.

Augmented reality technologies allow the user to interact with virtual objects without disconnecting them from
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the real world. It provides an experience where the virtual and real worlds are intertwined. In augmented reality,

3D virtual objects are integrated into the 3D real environment in real time (Kamacioglu, 2018: 18).

Photograph 1. A Real Table With Virtual Lamp and Chair (Azuma, 1997: 356).

Augmented reality takes place in the virtual process. On the one hand, there is reality, and on the other, there is

virtuality. This virtual process works briefly as in the image below.

Karma Gergeklik
- Mixed Reality (MR) -
Gergek Cevre Attt Gergeklik Artining Sanallik Sanal Cevre
Real Environmment  Augmented Reality (4R) Augmented Virtuality (4V)
Sanal Siireg - Virtual Continunm (VC)

Figure 1. Transition From Reality to Virtuality (Milgram & Kishino, 1994).

As you move to the left of the diagram, the reality increases. However, augmented reality occurs thanks to virtual
add-ons added to the real environment. To the right of the diagram, an environment created by virtual objects
is formed in order to give the feeling of the real environment. With the addition of real objects to the virtual
environment, increased virtuality occurs. (Gul & Sahin, 2017: 355). With this technology, virtual objects such as
text, 2D or 3D objects, sounds, videos, animations or simulations created on the computer are added to the

image of the real world environment to create reality (Kiguk, 2015: 1).

Yilmaz & Goktas (2018: 512) summarized the historical process of augmented reality with the following
statements:
When we look at the historical process of augmented reality, in 1950s Morton Heiling with
“Sensorama”, in 1962 Ivan Sutherland with “Sketchpad”, in 1962 Morton Heiling with “Head-
mounted device” patented the head-mounted augmented reality device, but did not commence
production, In 1966, Ivan Sutherland produced a virtual reality lab called “Ultimate Display”, and
in 1975, Myron Krueger produced “Videoplace”. Steve Mann produced “wearable devices”, in
1989, Jaron Lanier coined the term “Virtual Reality”, in 1990, Tom Caudell coined the term

“Augmented Reality”. In 1992 L.B. Rosenberg, the first augmented reality systems named “Virtual
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Fixtures”. In 1998 Ramesh Raskar, Greg Welch and Henry Funchs made “Spatial Augmented
Reality” study. In 1999, Hirokazu Kato discovered ARToolKit in Japan. In 2000, Bruce Thomas made
the first mobile augmented reality game called “ARQuake”, again in the 2000s Nokia developed
mobile augmented reality applications called “MARA”. Wikitude emerged in 2008, and as of the

2010s, it is seen that Mobile AR applications have started to be used on smart phones.

Babur (2016: 34) explained the historical process of AR technology through the image below.

ted Bealtry
I

1955 1962 1966 1966 1968 1975

Photograph 2. Brief History of Augmented Reality Technology.

Sentirk (2018: 8) explained the historical process of AR technology through the image given below.

Cizim

Tahtas:

Photograph 3. Brief History of Augmented Reality Technology.

As can be seen from the visuals of the history of AR technology, it has experienced significant developments since
the 1950s. When we examine the postgraduate (maste’'s and doctoral studies) studies on augmented reality in
Turkey, it is possible to say that the studies are increasing every year. According to CoHE (Council of Higher

Education) thesis center data (2022), these numbers are explained in the table below.
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Table 1. Studies Conducted on Ag in Cohe Thesis Center (YOK, 2022).

Year Master’s PhD / Proficiency in Art Total Number
2007 1 - 1
2009 1 - 1
2010 1 - 1
2012 1 - 1
2013 4 4 8
2014 5 2 7
2015 10 3 13
2016 16 3 19
2017 14 6 20
2018 24 9 33
2019 78 18 96
2020 41 14 55
2021 44 17 61
2022 7 - 7...

When the table is examined, it is possible to say that the number of studies in the field of AR has increased over
the years, and the studies in this field have become widespread.

In order to maintain the educational process more efficiently and to increase the quality in education, the use of
new technologies in educational environments has become a necessity, and it is necessary to ensure the
integration of education and technology. In parallel with all these changes in technology, many hardware has
emerged and new software has been developed. Thanks to these developed opportunities, it has revealed the
necessity of using technology sufficiently in educational environments in order to provide education and training
appropriate to the age, especially to young people who grow up in the digital age (Ates, 2018: 2).

Among these new technologies, projectors, computers, smart boards recently provided to all our schools by the
MoNE (Ministry of National Education), tablets and smartphones, which gained a significant momentum in their
use with distance education during the pandemic process, can be given as examples. In addition to these, AR has
emerged in recent years in terms of current software or technologies. In recent years, studies in the literature
have shown that a significant portion of the student population has smartphones and tablets on which mobile
applications can be run and used. (Korkmaz, 2015: 2). Considering the rate of students owning tablets and smart

phones, it would be correct to state that AR technology is/will become widespread rapidly.

Medicine

Uses of
Augmented
reality

- : Qn_eemg/l
/

Figure 2. Uses of Augmented Reality

1921



I.I OE E C (International Journal of Eurasian Education and Culture) Vol: 7, Issue: 18 2022

Some of the application forms of augmented reality are as follows;

e Adding a third dimension to two-dimensional books.

¢ Teaching about cognitive and psychomotor maintenance/repair tasks.

e Aircraft maintenance operations.

e Llaser printer repair.

e Three-dimensional representation of concepts in fields such as physics, chemistry, biology, or in the
realization of experiments.

e Teaching the concept of magnetism in physics.

e Demonstrating molecular structures in the field of chemistry.

e Showing cells in three dimensions in the field of biology.

¢ Following and experimenting with facts, videos and images on various subjects in science museums.

e Visualizing concepts and spatial relationships in a mathematics and geometry lesson.

e  Visualizing concepts in geography education.

e Gaining various knowledge and skills in the field of health education, guiding interventions.

e Gaining experience in military personnel training through meaningful and authentic assignments.

* Gaining classroom management experience in teacher education

¢ Gaining knowledge/skills about tools and materials in engineering education (Somyirek, 2014: 69-70).

e  Education and human science applications (Omurtak, 2019: 19).

AG has found unique application areas in mobile devices with the benefits of today’s technologies. With its
diversity of use and the advantage of being mobile, AR applications have made it possible to appeal to users from
all walks of life (Karatay, 2015: 66). The rapid increase in the interest in mobile devices, and consequently in
mobile usage, is sourced from the need for users to meet their needs whenever and wherever they want. In
order to meet these needs, the competition between mobile hardware and technology manufacturers has
affected the development of mobile devices very quickly. As a result of these developments, high-performance
mobile devices are available to end users (Boz, 2019: 5). The development and popularization of mobile
technology platforms ((ios, Android etc.) have made significant contributions to accessing the AR field. Currently,
AR appears in most areas of our lives with audio and visual contents and makes significant contributions to the

development of AR with different exciting contents (Yuen et al., 2011: 120).

The design of applications in the field of AR in integration with mobile devices (tablets, smart phones, etc.) has
expanded the interaction area of applications. At this point, it has made all individuals (especially students) using
mobile devices the target audience of trainings that can be given through applications. The widespread use of
mobile applications and devices in this regard has also been instrumental in the transfer of this technology to
classroom environments outside of business environments especially through students. In parallel with this

development, improvements made in educational processes have now turned mobile devices into materials used
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directly in educational processes. AR content has also found a place in this change, and a new page has been

opened in education with the integrated use of AR glasses with mobile devices, tablets and computers.

Some of the educational-oriented advantages of AR studies are expressed as increased attention, high success
in lessons, active learning, deep learning, reduction of anxiety and fears towards lessons, facilitation in learning,
motivation, easy implementation of difficult-to-apply experiences, and effective-efficient learning. Dogan (2016:
46) used the following statements on the subject: “Especially when learning is enriched with mobile devices and
Augmented Reality applications, they have the chance to form their own ideas about the learning content with
their own experiences. Therefore, they are not passive learners, but active learners who actively involve

|H

themselves in the learning process where they choose to learn when and where they will fee

Bahadir, (2019: 43) quoted the following image from Akcayir and Akgayir (2016) regarding the usage percentages

of portable devices also used in AR technology.

Other 16%

Desktop
computers
24%

Maolnle devices
60%

Figure 3. Percentage of Use of Portable Devices Used in AR Technology.
Education Area

Offering a new combination, AR technology provides great advantages to education processes in general (Tulgar,
Yilmaz & Topu, 2022:77). Augmented reality can technically be used to strengthen the five senses, but the most
common use today is the visual field (Kipper & Rampolla, 2013: 1). Among the usage areas, augmented reality
applications in the field of education have started to gain popularity in recent years. In the field of education, AR
allows a more touching kinetic approach to learning (Aksu, 2019: 20-21). The use of new technologies and
approaches in educational environments can create differences in the educational content being implemented,
and it supports students to interact in the learning process by making learning environments active and flexible.
At this point, the integration of augmented reality (AR) applications with educational environments comes to the
fore (Gogmen, 2019: 5). It can be assumed that the capabilities of AR will be one of the most fascinating

technologies used in education in the near future (Cevahir, Ozdemir & Baturay, 2022: 229)

The question of how technology can be used in the classroom environment has been directing recent studies in
the field of education. It has been seen in the literature that AR applications have a wide application area, which

are stated as one of the technologies that can be used in the classroom environment.
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Today there are many software, websites, and apps available that allow teachers, educators, and trainers to
incorporate AR materials into their lessons. Most of the mentioned applications work with mobile phones, tablets
and computers (Senel, 2016: 60). These applications appear with application areas such as educational trips,
activities in textbooks, educational games, virtual laboratory environments, orientation and guidance activities

(Senttirk, 2018: 20).

For example, AR experiences can be used to get children an idea of how big dinosaurs really were, or for biology
students to observe DNA sequences in 3D, or for historians to recreate famous battles in the classroom. This
technology can naturally turn today’s learning methods, encouragement and desire of children to experience
into an intriguing element.(Aksu, 2019: 20-21). Stating that young children like to be a part of stories, Billinghurst
(2002) developed an application called “MagicBook” and enabled the figures in the story to be displayed in three
dimensions by holding a hand-held pointer to the markers placed on the pages of a story book (Slinger, 2019:

31).

Photograph 4. The First Augmented Reality Magicbook Example in Education (Stinger, 2019: 31).

AR can make educational environments more effective and usable. With this aspect, it makes many contributions
to the education and training environments. Cavas et al. (2004: 115) Some of the contributions of AR technology

to education are as follows.

e It increases motivation.

e |t shows some features and important points of the subject to be taught in a more realistic way than other
methods.

e It provides the opportunity to observe from long distances.

e |t allows students with disabilities to participate in these environments, who have not had the opportunity
to participate in experiments and learning environments before.

e |t provides opportunities for the development of new understandings.

e It allows each student to experience according to their own learning pace and thus to realize the learning
event more effectively.

e |t provides students with a wider range of time rather than giving them experience in confined classroom
environments.

e Since it requires mutual interaction, it enables students to switch from passive to active.

e |t encourages creativity.
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e |t creates a social atmosphere.

e |t develops computer skills.

Augmented reality presents an interdisciplinary framework of practice that seems to be the most research area
of education and learning today. In fact, AR allows to support learning, such as increasing content understanding
and preserving memory, as well as motivation to learn (Nelson, 2014:). Kara (2018: 45) has stated the fields of

education where AR studies are most intense in the table below.

Table 2. Educational Fields Where Augmented Reality Studies Are Made

Educational Fields and Topics f %
Sciences 43 29.66
Engineering 25 17.24
Social Sciences 14 9.66
Language Education 13 8.97
Health 8 5.52
Social Life 8 552
B}lsix@ss a}.ld Work 7 4.83
Child Education 6 4.14
Fine Arts 5 3.45
Mathematics 5 3.45
Vital Skills 4 2,76
Tourism and Entertainment 1 0.69
Other ( General Status in Education) 6 4.14
Total 145 100

When the table is examined, the field of Science (29.66%) is at the top of the education fields in which AR studies
are carried out most intensively. After the field of Science, fields such as Engineering (25%), Social Sciences (14%),
Language Education (23%) are seen as the fields with a high percentage of studies on augmented reality. In the
field of Fine Arts, which also includes the field of music, which is the subject of the research, a rate of 3.45% (5

studies) emerges as of 2018. This indicates that AR studies in the field of music are very new.

Instrument Training and Augmented Reality Applications

In this section, some definitions for instrument training and some examples where augmented reality technology

is included in instrument training processes are given.

Ugan (2005) defines music education as “basically a process of gaining, changing or developing a musical
behavior”. Based on this definition, it is possible to define instrument training, which is an important dimension
of music education, as “the process of acquiring, changing or improving an individual’s behavior towards his/her
instrument”. Akgul (1997: 2) used the following expressions regarding instrument training: “Instrument training
enables the individual to meet music and people through the use of a musical instrument, gives the person the
ability to know oneself, is a source of instrument-human integration in expressing one’s feelings, and as a result,
is one of the most important dimensions of music education that enables people, who are social beings, to take

their place in life.”
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Based on the definitions, we can say that there is a need for a process in which the instructor, student,
instrument, teaching method, teaching materials, teaching environment and similar factors are determinative in

order to acquire the behaviors targeted in instrument training.

As in other teaching processes for music education, determining the appropriate teaching method in instrument
training teaching processes (in a teaching environment where there are intructors and students and sufficient
physical infrastructure is provided) is a very important step in gaining the targeted behaviors. Today, it is possible
to talk about a teaching approach adopted by the instructor for the teaching of all instruments, in a formal or
informal dimension. In the formal dimension, these approaches can be expressed as the approaches that focus
on the master-apprentice method or the systematic teaching methods that adopt the easy-to-hard principle

together with the master-apprentice method.

The rapid change in today’s technology, the developments in all fields of education in parallel, have also shown
themselves in the dimension of instrument training especially in the change of teaching methods and
environments. The pandemic period, which was announced on March 11, 2020 due to COVID19, has been a
period in which this change has been experienced and clearly observed in regards to instrument training. While
educational environments were moved from classrooms to virtual classrooms that can be accessed via
computers and mobile devices (tablets, smartphones, etc.), education was carried out via online education
platforms (Zoom, Perculus, Teams, etc.) with two different methods, synchronous and asynchronous. From the
student’s point of view, the transfer of teaching environments from classrooms to virtual environments and thus
outside the school (homes, offices, etc.) has led to the creation of new teaching environments where instructor
guidance is absent or limited. This situation changes the student’s study habit, study method, etc. therefore, it

can be interpreted as a situation that affects the success of his/her instrument.

“The process of playing the instrument in instrument training is seen as one of the most basic actions in terms of
the development of instrument skill. From this point of view, how the student plays his/her instrument, the study
tactics he/she uses and his/her conscious study habits are the factors that affect his/her performance

significantly” (Ozmentes, 2008: 161).

When we look at it from the perspective of technology, a new technology included in musical education and thus
instrument training processes has been the ‘Augmented Reality’ (AR) technology. Although it is very new, studies
in this field give us ideas (environment, method, material, etc.) about the future of instrument training. Below

are some examples of instrument training prepared on AR technology.
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Photo 5. AR Pianist Application (https://www.youtube.com/watch?v=LhqGgM3UupQ).

In the photo, there are parts from a performance obtained with the AR application. With the AR piano training
application, 3D piano and 3D human avatar were added to the real environment simultaneously, and piano
performance was presented in the virtual environment. The application makes it possible to play with the 3D

pianist by touching the piano displayed on the screen.

King (2016: 371), with a foresight that supports the development in this field, pointed out that the instruments

to be created in the virtual environment with AR technology can replace real instruments in the future.

Photograph 6. AR application on Northeast Thailand Traditional Folk Music instruments (Suwichai, 2014: 66).

The photo shows a postcard for the application that Suwichai introduces Northeast Thai traditional folk musical
instruments using augmented reality technology to spread Thai identity and culture. Suwichai presented 11
traditional musical instruments such as Pong lang, Phin, Wode and Kaen with the help of augmented reality.
When the business cards are read by smart device cameras, the 3D image and original sound of the prepared

instrument can be accessed.

Suwichai (2014: 68) used the following statements about the application: “AR is just one way to design postcard-
sized images according to the type of Northeast Thai musical instruments and to design postcards to be sent to

friends at home or abroad so that people can watch and listen to rare Thai folk music. ”

Problem Status

The problem statement of the research is as follows:
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“How can a prototype of a new teaching approach regarding Turkish musical instrument training be created

through Augmented Reality Technology?

Within the scope of the main problem statement, answers to the following sub-problems will also be sought in

the research.

e How can a new teaching approach prototype be created for Classical Turkish Music instrument training
through Augmented Reality Technology?
e How can a new teaching approach prototype be created for Turkish Folk Music instrument training through

Augmented Reality Technology?

Aim
In this research, it is aimed to use AR technology, which has become widespread in all fields of education, in
Turkish music instrument training, and to develop a teaching approach prototype that will provide Turkish music

instrument training to be continued asynchronously in non-instructor guided environments within this context.

METHOD

Research Model

In present research, which aims to develop a teaching approach prototype for Turkish music instrument training
through AR technology, the Design and Development Research Method (DDRM) was used, from one of the
qualitative research models. The Design and Development Research Model is the systematic examination of
design, development and evaluation processes, adhering to empirical (experimental) research methods, in the
creation of didactic and non-educational products, tools and new or improved models that govern their
development, in order to produce knowledge based on data systematically derived from practice (Richey & Klein,

2007:1).

Reflective thinking on the
Creating iterative solution to develop the
loops for testing viability of the solutions
solutions in practice. 4 found and to establish
design principle.

Developing solutions
in the light of current
design principles and
technologies.

Analysis of practical
problems by researchers |

or practitioners.

Figure 4. Design and Development Research Model Stages.

Richey & Klein (2007:8) discussed DDRM in two categories: Product and Tool and Model Research. Product and
Tool Development processes can be defined in three stages as analysis, detailed explanation of product
development processes and evaluation of the final product (Mutlu, 2016: 54). DDRM’s Product and Tool
Development type was adopted in the research, and within this scope the research was completed in three
stages. In the first stage of the research, a literature review was conducted, and resources that could shed light

on the research regarding augmented reality applications and the areas in which it was used were reached.
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Domestic and foreign written sources and practices related to the field were examined in detail at this stage.
Afterwards, an expert group was formed to take an active role in all DDRM stages. A total of six people were
included in the expert group, two from the visual communication and design field (instructor and software
developer), and four from the field of Turkish music instrument training (two from Classical Turkish Music, two
from Turkish Folk Music). In the second stage of the research, in line with the opinions of the expert group, it
was determined that which need will be met in the field of instrument training in Turkish music, on which stages
of the instrument training dimension of the prototype will be handled in this context, with which technology and
tools the applications to be created will be carried out. It has been decided to design the software for the teaching
approach in an integrated way with VR glasses (Virtual Realty) and smart phones, due to determining criteria
such as not burdening the student financially (every student has a smart phone), being easily accessible, easy to
use, being portable to any environment and etc. Again, in line with the expert opinions, it was decided to use the
“Ud” to represent the Classical Turkish Music (CTM) instrument training and the “Baglama” to represent the
Turkish Folk Music (TFM) instrument training for the implementation stage. The content of the prototype for the
teaching approach was planned through the same stages in both instruments. These stages were designated as
Musical Work Descriptions, Reference Performances (From Different Performers), Bona, Special Fields of Study,
Educator Performances, Cursor Tracking Performances, Accompaniment, Note, Space Design. In the third and
final stage of the research, the software of all stages for the prototype was completed through the iterative
(renewed) cycle in which the expert group took an active role, and the prototype was made ready for the use of

the student in the fields of CTM and TFM instrument training. Subsequently, the research was reported.
FINDINGS

In this section, detailed information about the stages of the teaching approach prototype created for Turkish
music instrument education through AR technology is given.

Application Selection for Teaching Approach Prototype

The teaching approach prototype developed over AR consists of 2D and 3D content on the real world
environment, designed to be integrated into VR glasses and smart phones (Android). In this context, the user

must first determine on which device s/he will perform the applications.

Photograph 7. Device selection for AR applications.
Smartphone and Applications

To use the applications on smartphones, first of all, it is necessary to download the application called “augmented

reality instrument training application” to the smartphone through Google Play Store services.
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Photograph 8. The Image of The Application On The Phone Screen.

In the phone software, commands can be given by touch via the boxes ( ) on the phone screen. After selecting

the device (Phone or VR Glasses) in the relevant interface, the field where the application will be used (Classical

Turkish Music or Turkish Folk Music) is determined.

Photograph 9. Field Selection for Applications.

After the field is selected, the contents listed above are displayed on the screen, and the application for the

desired content can be run.

Photograph 10. Image of Using The Application on A Smartphone.

VR Glasses and Applicatios
The VR glasses, where AR applications will be used, are controlled by a Bluetooth-connected remote control. In

the applications, there is also a section where the use of the remote control is explained in detail on the avatar.

This section can be accessed via a QR code placed on the interface.

@@~
d ® —_—
@ ~—

i
Vit moxX

Photograph 11. VR glasses, Bluetooth Control and Qr Code Application.
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After selecting the device (Phone or VR Glasses) in the relevant interface, the field where the application will be
used (Classical Turkish Music or Turkish Folk Music) is determined. After the area is selected, the contents listed

above can be seen on the VR glasses screen, and the application for the desired content can be run.

2
<

Photograph 12. Image of Using The Application Over Vr Glasses.

Content for Teaching Approach
In this section, the contents of the teaching approach designed according to Ud and Baglama training are
explained in detail through the titles. VR glasses and phone applications for titles are the same, only the control

types change according to the preferred device.

Musicial Work Descriptions

In the applications (VR Glasses and Phone), there is the note of the work that is aimed to be taught in the
“Musicial Work Descriptions” menu. When the QR code on the note is scanned on the application screen, 3D
(three dimensional) animated, sound and augmented reality avatars that we can position anywhere (table,
computer, instrument etc.) on the real environment convey information (period, region, mode, form, composer
knowledge, etc.) about the work to be taught. By using the application features (stop, slow down, zoom in-out,
reduce-enlarge, forward-backward, etc.) effectively, the student can take the time s/he wants, in a real
environment of his/her choice, with the number of repetitions s/he wants and about the piece he will play from

his own trainer's voice or avatar, they will be able to acquire theoretical knowledge.

By using the application features (stop, slow down, zoom in-out, reduce-enlarge, forward-backward, etc.)
effectively, the student will be able to obtain theoretical information about the piece s/he will play from the
voice or avatar of his/her instructor, with the number of repetitions s/he wants, in a real environment of his/her

choice, by allocating the time s/he wants.

;. e L ittt AT
4+ oy | R
3 ¥ [ e g™

Photograph 13. Avatar Explanations for Nihdavend Saz Semaisi and Urfa Divan Ayagi.
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Reference Performances

In the applications (VR Glasses and Phone), the “Reference Performances” menu contains the performance
records that the student will refer to for the work that is aimed to be taught. Performance records (3 pieces each)
were selected from among the leading virtuoso performers of the field. By using the application features (stop,
slow down, zoom in-out, reduce-enlarge, forward-backward, etc.) effectively, the student will be able to listen
to the recordings of the piece s/he will play, in a real environment of his/her choice, by allocating the time s/he
wants, with the number of repetitions he wants. In this context, they will be able to develop performance

techniques (producing quality sound, right-left hand vocalization techniques, manner, style, etc.).

Photograph 14. Nihdvend Saz Semaisi and Urfa Divan Ayagi Reference Performance Records.

Bona (Rhythmic Pattern)

In the applications (VR Glasses and Phone), there are two bona (rhythmic patterns) recordings for the piece
aimed to be taught in the "Bona" menu, which will help the student to solve the rhythmic structure of the pieces.
In the recordings prepared at two different (slow and normal) speeds, only the notes of the works according to
the rhythmic patterns are read accompanied by cursor tracking and a rhythm instrument (‘Kudim’ in Classical
Turkish Music, ‘Bendir’ in Turkish Folk Music). By using the application features (stop, slow down, zoom in-out,
reduce-enlarge, forward-backward, etc.) effectively, the student can use the desired time in a real environment,
with the number of repetitions s/he wants, cursor tracking and rhythm instrument accompaniment, will be able
to analyze the rhythmic structure of the works more easily, and within this context, they will be able to make

solfeggio and vocalization more easily.

NLAVEND 4z 5

Photograph 15. Nihavend Saz Semaisi and Urfa Divan Ayagi Bona Recordings.
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Special Fields of Study

In the applications (VR Glasses and Phone), there are instructors explanations for the works that are aimed to be
taught in the “Special Fields Study” menu. These explanations about the parts of the works that require special
study are conveyed with detailed practices in which the style and attitude of the period are voiced / sampled by
the instructor, as well as right and left hand vocalization techniques. The dimensions/sections that are explained
are determined by the instructor and are marked in red. By using the application features (stop, slow down,
zoom in-out, reduce-enlarge, forward-backward, etc.) effectively, the student will be able to learn the parts that
require special study with the guidance of the instructor, by taking the time s/he wants, by listening to the

explanation and vocalization practices about the number of repetitions s/he wants.

Photograph 17. Instructor Performances Of Nihavend Saz Semaisi And Urfa Divan Ayagi.

Cursor Tracking Performances

In the applications (VR Glasses and Phone), there are cursor tracking performances in the “Cursor Tracking
Performances” menu, in which the piece that is aimed to be taught is performed by digital instruments. The
digital instruments were chosen among the Turkish music instruments (ud, kanun, tambur, kaval, kabak kemane,
bendir, kudiim etc.) included in the mus2 notation program. In the photo below, there is a view of the mentioned

instruments on the application screen.

Photograph 18. Instruments That Can Be Performed With Ctm and Tfm Accompaniment.

The cursor tracking feature in the Mus2 program was combined with the performances in a synchronized

manner, and within this context, the student’s tracking of the work was facilitated. By using the application
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features (stop, slow down, zoom in-out, reduce-enlarge, forward-backward, etc.) effectively, the student can
listen and learn to the performances made by digital instruments with the number of repetitions in a real
environment they want, by tracking the cursor. Cursor-tracked recordings for digital instruments also allow
students to work with accompaniment. | In this context, only rhythm instrument accompaniment can be
preferred in applications, as well as the simultaneous accompaniment of more than one instrument. In the CTM
field, only kudum, ud, ud+kudiim, kanun+kudiim and tambur+kudim options, while in the TFM field only bendir,

baglama, baglama+bendir, kaval+bendir and kaval+bendir options can be preferred for accompaniment. The

student will be able to use these instruments as accompaniment in case of need.

T
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Photograph 19. Nihdvend Saz Semaisi and Urfa Divan Ayagi Cursor-Tracked Performances.

Accompaniment

In the applications (VR Glasses and Phone), in the “Accompaniment” menu, there are the notes of the piece that
is aimed to be taught and the performances (ideal) in which the piece is performed by real instruments (ud and
baglama). The performances were made by the instructors of the relevant field, and the necessary vocalization
techniques (plectrum direction, finger numbers, left hand position numbers, etc.) were marked on the notes. By
using the application features (stop, slow down, zoom in-out, reduce-enlarge, forward-backward, etc.)
effectively, the student will be able to listen to these recordings, which are performed by real instruments with
the desired number of repetitions, in a real environment of their choice, by taking the time s/he want, by
following the notes, and combining the relevant vocalization techniques, attitude and style with aural

vocalization.

Photograph 20. Accompanied Performances of Nihavend Saz Semaisi and Urfa Divan Ayagi.
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Note

In the applications (VR Glasses and Phone), there is the score of the work that is aimed to be taught in the “Note”
menu. The notes are prepared in two different ways, as a single piece and over sections (division, delivery,
introduction-development section, etc.). Thus, the student was able to view and work independently of the
entire work or the section s/he wanted. By using the application features (zoom in-out, reduce-enlarge, turn left-
right) effectively, the student will be able to easily view the notes of the piece in a real environment of his/her

choice, taking the time he/she wants.

Lol

Photograph 21. Nihavend Saz Semaisi and Urfa Divan Ayagi Notes in Real Environment.

Space Design

In the applications (VR Glasses and Phone), there is a 3D concert hall prepared in a virtual environment, in the
“Space Design” menu, where the student will perform. The same space design was used for the CTM and TFM
fields. In line with the preferences of the student, 3D space design can be made according to any real

environment that can affect the performance positively.

Photograph 22. Virtual Performance Environment.

1935



I.I OE E C (International Journal of Eurasian Education and Culture) Vol: 7, Issue: 18 2022

CONCLUSION and DISCUSSION

In this research, which aims to develop a teaching approach prototype through AR technology for Turkish music

instrument education, the following results have been reached:

e In the study, an instrument teaching approach prototype was created by using a total of 9 categories are
used in the fields of CTM (Ud) and TFM (Baglama) as Musicial Work Descriptions, Reference Performances
(From Different Performers), Bona, Special Study Areas, Instructor Performances, Cursor Tracking
Performances, Accompaniment, Note and Space Design.

e Inthe “Musicial Work Descriptions” menu, a design was developed that can be positioned anywhere (table,
computer, instrument, etc.) on the real environment, where the student can listen to the theoretical
information about the work aimed to be taught from a three-dimensional (3D) augmented reality avatar
(from the voice of his/her own instructor). The design becomes active with the QR code application. With
the features of stopping, slowing down, zooming in-out, reducing-enlarging, forward-backward etc., it will
allow the achievement of the targeted gains (period, region, mode, form, composer knowledge, etc.) in this
field by allocating the desired time in a desired real environment, with the desired number of repetitions.

e A design was developed in the “Reference Performances” menu, which includes the performance records
(three for each) that the student will refer to for the piece that is aimed to be taught. The recordings were
selected from among the leading virtuoso performers of the field. With the features of design, stop, slow
down, zoom in-out, reduce-enlarge, forward-backward, in a desired real environment, by allocating the
desired time, the desired number of repetitions and the targeted gains in this field (qualified voice
production, right-left hand vocalization techniques, attitude, style, etc.).

e Adesign was developed in which the rhythmic structures of the piece intended to be taught in the “Bona”
menu are analyzed and there are bona recordings (two pieces). The rhythmic patterns of the works are
analyzed in the accompaniment of cursor tracking and a rhythm instrument (‘Kudim’ in Classical Turkish
Music, ‘Bendir’ in Turkish Folk Music). The design will enable the gains targeted in this field (ability to analyze
the work rhythmically) to be achieved with the desired number of repetitions, by allocating the desired time
in a desired real environment, with the features of stop, slow down, zoom in-out, reduce-enlarge, forward-
backward at two different speeds (slow and normal).

e Adesign was developed in the “Special Study Areas” menu, which includes explanation records for the parts
of the works that are aimed to be taught, which require special study. In these explanations made by the
instructor of the course, besides the right and left hand vocalization techniques, the style and attitude
characteristics of the works related to their own periods are conveyed through vocalization practices. The
dimensions/sections that are explained are predetermined by the trainer and are marked in red. The design
will allow the desired gains (using right and left hand vocalization techniques, intonation, reflecting the
attitude and stylistic features of the period, etc.) to be achieved with the desired number of repetitions by
allocating the desired time in a desired real environment with the features of stop, slow down, zoom in-out,

reduce-enlarge, forward-backward etc.
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e Adesign was developed in the “Instructor Performances” menu, which includes the instructor’s performance
records for the works aimed to be taught. The performances consist of video recordings that focus the right
hand, left hand and right-left hand together. The design will allow the desired gains (correct sitting and
holding the instrument, positioning the right and left hands correctly on the instrument, using right and left
hand vocalization techniques, intonation, reflecting the attitude and style characteristics of the period, etc.)
to be achieved with the desired number of repetitions by allocating the desired time in a desired real
environment with the features of stop, slow down, zoom in-out, reduce-enlarge, forward-backward etc.

e Adesign was developed in the “Cursor Tracking Performances” menu, in which the recordings of the works
aimed to be taught are performed by digital instruments. The digital instruments were chosen among the
Turkish music instruments (ud, kanun, tambur, kaval, kabak kemane, bendir, kudiim etc.) available in the
Mus2 notation program. Again, the cursor tracking feature in the Mus2 program was combined with the
performances in a synchronized manner. Cursor-tracked recordings for digital instruments were created in
a way that allows the student to work with accompaniment. In applications, only rhythm instrument
accompaniment can be preferred, as well as simultaneous accompaniment of more than one instrument. In
the CTM area, only kudiim, ud, ud+kudiim, kanun+kudiim and tambur+kudiim options, while in the TFM
area, only bendir, baglama, baglama+bendir, kaval+bendir and keman+bendir options can be preferred for
accompaniment. The design will allow the desired gains to be achieved (To be able to play with the tempo,
to play with another instrument, to play with the tempo and another instrument, etc.) with the desired
number of repetitions by allocating the desired time in a desired real environment with the features of stop,
slow down, zoom in-out, reduce-enlarge, forward-backward etc.

e Adesign was developed in the “Accompaniment” menu, in which the (ideal) recordings of the pieces aimed
to be taught are performed by real instruments (ud and baglama). The performances were made by the
instructors of the relevant field (plectrum direction, finger numbers, left hand position numbers, etc.) were
marked. The design will allow the desired gains to be achieved (Using right and left hand vocalization
techniques, intonation, reflecting the attitude and stylistic features of the period, playing with another
instrument of the same type, etc.) with the desired number of repetitions by allocating the desired time in
a desired real environment with the features of stop, slow down, zoom in-out, reduce-enlarge, forward-
backward etc.

e Adesign was developed in the “Note” menu, which includes the notes of the works aimed to be taught. The
notes were prepared in two different ways, one piece and one section, and in this context, it was ensured
that the students could view the whole piece or a section they wanted independently. The design will enable
the achievement of the targeted gains (deciphering, performing from a note, following from a note, etc.) in

this area with its zoom in-ot, reduce-enlarge, right-left flip features.

In the “Space Design” menu, a design was developed that includes a 3D concert hall prepared in a virtual

environment, which the student will see while performing. In the menus (for CTM and TFM areas), the same
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space design is used as an example. The design allows the use of new virtual performance environments in line

with the student’s preferences.

RECOMMENDATIONS

The present study, which aims to bring a new perspective to Turkish music instrument education through
augmented reality technology, is a study that will guide the studies to be done in this field. In the study, the
stages of augmented reality technology and instrument training were discussed in detail and combined, and

within this context, a prototype was created in which the achievements that can be realized are exemplified.

In these days, when the Covid19 pandemic period continues, it is thought that the difficulties that arise when
learning environments are moved from real environments to virtual environments where instructor guidance
cannot be adequately provided, can be overcome with qualified studies of this type, especially in instrument

education.
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TURK MUZiGi CALGI EGITIMINDE YENi BiR YAKLASIM:
ARTIRILMIS GERGEKLIK TEKNOLOJISI

0z

Bu arastirmada, Turk muzigi calg egitiminde artirilmis gergeklik teknolojisinin kullaniimasi bu
baglamda; galgi egitiminin asenkron olarak, egitimci rehberliginin bulunmadigi ortamlarda nitelikli
bir sekilde surdirilebilmesine imkan saglayacak bir 6gretim yaklagsimi prototipinin gelistiriimesi
amaglanmigtir. Bu amag dogrultusunda arastirma, nitel arastirma modellerinden Tasarim ve
Gelistirme Arastirma Modelinde (TGAM) (Design and Development Research Method) ylratiimas,
U¢ asamada tamamlanmistir. Arastirmanin ilk asamasinda, literatlir taramasi yapilmis, artiriimis
gerceklik uygulamalari ve kullanildigi alanlara yonelik olarak, arastirmaya isik tutabilecek
kaynaklara ulasilmistir. Alanla ilgili yerli ve yabanci yazili kaynaklar ve uygulamalar bu asamada
detayli olarak incelenmistir. Sonrasinda, TGAM asamalarinin tamaminda aktif rol alacak bir uzman
grubu olusturulmustur. Uzman grubuna, gorsel iletisim ve tasarim alanindan (egitimci ve yazilimci)
iki, Tirk mazigi calg egitimi alanindan (ikisi Klasik Ttirk Muzigi, ikisi Turk Halk Muzigi) dért olmak
Uzere toplamda alti kisi dahil edilmistir. Aragtirmanin ikinci asamasinda, uzman grubunun goérisleri
dogrultusunda artirilmis gerceklik uygulamasini temel alan 6gretim yaklasimina yonelik prototipin,
Tirk muzigi calg! egitimi alaninda hangi ihtiyaci karsilayacagi bu baglamda prototipin calgi egitimi
boyutunun hangi asamalari tizerinden ele alinacagi, olusturulacak uygulamalarin hangi teknoloji ve
araclarla gercgeklestirilecegi belirlenmistir. Maddi olarak 6grenciye yiik getirmemesi (her 6grencinin
akill telefonu olmasi), kolay ulasilabilir olmasi, kolay kullanilabilir olmasi, her ortama tasinabilir
olmasi vb. gibi belirleyici kriterler tGzerinden, 6gretim yaklagimina yénelik yazihmin, VR gozlik
(Virtual Realty) ve akilli telefonlara butunlesik bir sekilde tasarlanmasina karar verilmistir. Yine
uzman gorusleri dogrultusunda, uygulama asamasi igin Klasik Tirk mizigi (KTM) galgi egitimini
temsilen Ud’un, Turk Halk Mazigi (THM) calgl egitimini temsilen de Baglama’nin kullanilmasina
karar verilmistir. Ogretim yaklasimina y&nelik prototipin icerigi, her iki calgida da ayni asamalar
Uzerinden planlanmis; bu asamalar; Eser Aciklamalari, Referans icralar (Farkli icracilardan), Bona,
Ozel Calisma Alanlari, Egitimci icralari, imle¢ Takipli icralar, Eslik, Nota, Mekan Tasarimi olarak
belirlenmistir. Arastirmanin Gglnci ve son asamasinda, uzman grubunun aktif rol aldig iteratif
(yenilemeli) déngi lzerinden prototipe yonelik tim asamalarin yazilimi tamamlanmis, prototip
KTM ve THM calgi egitimi alanlarinda 6grencinin kullanimina hazir hale getirilmistir. Devaminda
arastirma raporlastiriimistir.

Anahtar Kelimeler: Mizik, Muzik Egitimi, Tirk Mazigi Calgi Egitimi, Teknoloji, Artiriimis Gergeklik.
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GiRiS

Egitim ve teknolojiyi birbirinden ayri diisiinmek neredeyse imkansizdir. GlinUmuzde teknolojinin sundugu yeni
imkanlar (bilgisayarlar, tabletler, akilli telefonlar vb.) egitimin ayrilmaz bir pargasi haline gelmistir. Bu imkanlarin
egitimin farkh alanlarinda kullaniimasi ve uygulanmasi da igerisinde bulundugumuz ¢agin bir gereksinimi olarak
karsimiza ¢ikmaktadir. Bu durum goz 6niinde bulunduruldugunda, tiim alanlarda gergeklestirilen egitim-6gretim
faaliyetlerinin teknolojiyle paralel olarak gelistiriimesi, ¢agin gereksinimlerini karsilamak ve yenilikleri alana
kazandirabilmek adina dénemli gériilmektedir. Bu giinlerde yasadigimiz COVID 19 pandemi siireci, egitimin
niteliginin korunmasi ve artirilmasi adina, egitim ve teknoloji iliskisinin yeniden degerlendirildigi bu baglamda
teknoloji destekli uygulamalar Uzerinden yeni 6gretim yaklasimlarinin (senkron/asenkron) olusturuldugu,

gelistirildigi ve benimsendigi bir stire¢ olmustur.

Egitim-teknoloji baglaminda, egitim alanina giren yeniliklerden biri de “Augmented Reality” olarak isimlendirilen
“Artinlmis Gergeklik” (AG) teknolojisidir. Bu teknoloji egitim alani disinda birgok alanda (askeri, havacilik, sanayi,
televizyon, oyun konsollari, insaat, dekorasyon, savunma sanayii, onarim-bakim, saglik, mimari, miihendislik ve

egitim vb.) gelistiriimekte ve uygulanmaktadir.
Artirllmis Gergeklik (Augmented Reality)

Bu bélumde, Artirilmis Gergeklik (AG) teknolojisine yonelik olarak, ortaya ¢ikisindan giinimize kadarki slregte

yapilan bazi tanimlamalara ve AG teknolojisinin kullanildigi alanlara yénelik bilgilere yer verilmistir.

Artirilmis gerceklik terimi (artirilmis gerceklik adiyla) ilk olarak 1990’larda Tom Caudel ve David Mizell tarafindan
kullanilmistir (Topal, 2015: 14). AG, "Zenginlestirilmis" veya “artirimis gerceklik” olarak adlandirilan insan-
bilgisayar etkilesiminin nispeten yeni bir seklidir. Tamami ile gergekligin yerine gecmektense kullanicinin algisini
artirmak amacini tasimaktadir ve var olan gergekligin desteklenmesi amaglanmaktadir. Bilgisayar ortaminda
olusturulan nesneler araciligiyla gergek diinyanin artiriimasidir (Milgram ve Kishino, 1994, 3). Artirilmis gergeklik
ile gercek nesnelere eklenen sanal nesneler, kullanicinin dogrudan duyulariyla algilayamadigi bilgileri
gostermektedir (Furth, 2011: 4). Baska bir ifadeye goére artiriimis gerceklik, sanal bilgilerin, gorsellerin vb.
eklendigi ve kullanicinin duyusal algisini artirmayi amaglayan bir teknoloji (Feiner, 2002: 50), insan hisleri ile
bilgisayar araciligiyla olusturulan modelleri 6rtiistiiren gergek zamanl bir etkilesimdir (Hohl, 2009: 10). Bilgisayar

aracihgiyla olusturulan bu igerikler glinimuzde oldukga gercekgi hale gelmistir.

Doksanli yillar AG icin déniim noktasi olmustur (Polat ve Ayan, 2020). ilk defa “Artirilmis Gergeklik (Augmented
Reality)” terimini kullanan Caudell ve Mizell (1992), 1990’larin basinda Boeing firmasinda galisan is¢i ve
teknisyenlerin ucaklardaki kablo baglantilarinin dogru yapilmasina yonelik basa takilan goérintileyici

hazirlamislardir (Altinpulluk, 2018: 20).

Azuma’ya gore artirilmis gercekligin temel g 6gesi vardir. Bunlar;
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e Gergek ve sanal birlestirmesi,
e Gergek zamanl olarak etkilesim saglamasi,

e Ug boyutlu olarak kaydedilmesidir. (Azuma, 1997:356).

Artirllmis gergeklik (AR), sanal ortamlarin veya daha yaygin bir terim olan sanal gergekligin bir varyasyonudur.
Artirilmis gergeklik teknolojileri kullaniciy gergek diinyadan koparmadan sanal nesnelerle etkilesime gegmesine
izin verir. Sanal ile gercek dinyanin i¢ ice oldugu bir deneyim yasatir. Artirilmis gergeklikte, 3 boyutlu sanal

nesneler gercek zamanli olarak 3 boyutlu gercek ortama entegre edilmistir (Kamacioglu, 2018: 18).

Fotograf 1. Sanal Lamba ve Sandalyeli Gergek Bir Masa (Azuma, 1997)

Karma Gergeklik
Mived Reality (VR)
Gergek Cevie  Artmilmig Gergeklik Al Sanalk g Cevre
Real Environment - Augmented Realify (AR) Augmented Virtuality (AV)
Sanal Siirec - Virtual Continuum (VC)

Sekil 1. Gergeklikten Sanalliga Gegis Sureci (Milgram ve Kishino 1994).

Diyagramin soluna dogru gidildikce gerceklik artmaktadir. Bununla birlikte gercek ortama eklenen sanal eklentiler
sayesinde artirilmis gergeklik meydana gelmektedir. Diyagramin sagina dogru gergek ortamin hissini vermek
amaciyla sanal nesnelerin olusturdugu bir ortam olusmaktadir. Sanal ortama gergek nesnelerin eklenmesi ile de

artirilmis sanallik meydana gelmektedir. (Gl ve Sahin, 2017: 355).

Bu teknolojiyle bilgisayarda olusturulan metin, 2 boyutlu (2B) ya da 3 boyutlu (3B) nesneler, sesler, videolar,
animasyonlar veya simiilasyonlar gibi sanal nesneler gergek diinya ortaminin goérintlisi Gzerine eklenerek

gerceklik olusturulmaktadir (Kugtk, 2015: 1).
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Bu teknolojiyle bilgisayarda olusturulan metin, 2 boyutlu (2B) ya da 3 boyutlu (3B) nesneler, sesler, videolar,
animasyonlar veya simiilasyonlar gibi sanal nesneler gergek diinya ortaminin gérintlisi Gzerine eklenerek

gerceklik olusturulmaktadir (Kiglik, 2015: 1).

Yilmaz ve Goktas ( 2018: 512), artirilmis gergekligin tarihsel slirecini asagidaki ifadelerle 6zetlemistir:

Artinlmis gergekligin tarihsel siurecine baktigimizda 1950’lerde Morton Heiling “Sensorama”,
1962’de lvan Sutherland “Sketchpad”, 1962’de Morton Heiling “Head mounted device” basa
takilan artirilmis gergeklik cihazinin patendini aldi ama tretime gegirmedi, 1966’da Ivan Sutherland
“Ultimate Display”, 1975’te, Myron Krueger “Videoplace” bir sanal gerceklik laboratuvarini iretti,
1980’de, Steve Mann “wearable devices” giyilebilir cihazlari tretti, 1989’da, Jaron Lanier “Virtual
Reality” terimini, 1990’da, Tom Caudell “Augmented Reality” terimini ortaya ¢ikardi. 1992’de by
L.B. Rosenberg. “Virtual Fixtures”, ilk artiriimis gercgeklik sistemlerini, 1998’de Ramesh Raskar, Greg
Welch ve Henry Funchs “Spatial Augmented Reality” (mekansal - konumsal artirilmis gergeklik)
calismasini yaptilar, 1999’da, Hirokazu Kato Japonya’da ARToolKit’i ortaya ¢ikardi, 2000’de Bruce
Thomas “ARQuake” isimli ilk mobil artirilmis gergeklik oyununu yapti, yine 2000 lerde Nokia
“MARA” mobil artirilmis gergeklik uygulamalarini gelistirdi. 2008’de Wikitude ortaya ¢ikti, 2010’lu

yillar itibari ile de akili telefonlarda Mobil AR uygulamalarin kullaniimaya baslandigi gériilmektedir.

Babur (2016: 34), AG teknolojisine iliskin tarihsel slireci asagidaki gorsel Gzerinden anlatmistir.

AGMagazinDersi

Aufhented Reality
CzefNnijer

2011 AR Gelecegi

1955 1962 1966 1966 1968 1975

Fotograf 2. Artirilmis Gergeklik Teknolojisinin Kisa Tarihgesi.

Sentirk (2018: 8), AG teknolojisine iliskin tarihsel siireci asagida verilen goérsel Gizerinden anlatmistir.
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Fotograf 3. Artiriimis Gergeklik Teknolojisinin Kisa Tarihgesi.

AG teknolojisi tarihgesine ait gorsellerden de anlasilacagi lizere, 1950’lerden glinlimiize kadar oldukg¢a énemli
gelismeler yasamistir. Turkiye’de artirilmis gercgeklik Gzerine yapilan lisansistl (yuksek lisans ve doktora
calismalari) calismalari inceledigimizde, calismalarin her gecen yil daha da arttigini sdylemek miimkindiir. YOK

tez merkezi verilerine (2022) gore bu sayilar asagidaki tabloda agiklanmistir.

Tablo 1. AG YOK Tez Merkezi Yapilan Calismalar (YOK, 2022).

Yil Yiiksek Lisans Doktra/Sanatta Yeterlik Toplam Sayi
2007 1 - 1
2009 1 - 1
2010 1 - 1
2012 1 - 1
2013 4 4 8
2014 5 2 7
2015 10 3 13
2016 16 3 19
2017 14 6 20
2018 24 9 33
2019 78 18 96
2020 41 14 55
2021 44 17 61
2022 7 - 7...

Tablo incelendiginde, AG alanindaki ¢alismalarin yillara gére sayi olarak arttigini, bu alanda yapilan galismalarin

yayginlastigini sdylemek mimkuindir.

Egitim slrecinin daha verimli bir sekilde strdiiriilmesi ve egitimde kalitenin artirilmasi icin yeni teknolojilerin
egitim ortamlarinda kullanilmasi zorunluluk haline gelmis olup egitim ile teknoloji entegrasyonunun saglanmasi
gerekmektedir. Teknolojide meydana gelen tim bu degisimlere paralel birgok donanim ortaya ¢ikmis yeni
yazilimlar gelistirilmistir. Gelistirilen bu olanaklar sayesinde gliniimiizde, 6zelikle de dijital cagda yetisen genclere
¢aga uygun egitim-6gretim verebilmek icin egitim ortamlarinda teknolojiden yeterince faydalanilmasi gerekliligini

ortaya koymustur (Ates, 2018: 2).

Bu yeni teknolojiler arasinda projeksiyonlar, bilgisayarlar, yakin zamanda tim okullarimiza MEB tarafindan

saglanan akilli tahtalar, yine pandemi siirecinde uzaktan egitim ile beraber kullanimlari noktasinda énemli bir

1946



I.I OE E C (International Journal of Eurasian Education and Culture) Vol: 7, Issue: 18 2022

ivme yakalayan tablet ve akilli telefonlar 6érnek olarak verilebilir. Bunlarin yani sira gilincel yazilimlar ya da
teknolojiler noktasinda AG son yillarda karsimiza gikmaktadir. Son yillarda, literatiirde yer alan galismalar 6grenci
nifusunun 6nemli bir boliminin mobil uygulamalarin calistirilabildigi, kullanilabildigi akill telefon ve tabletlere
sahip oldugunu géstermistir. (Korkmaz, 2015: 2). Ogrencilerin dzellikle tablet ve akilli telefonlara sahip olma
oranlarina bakildiginda, AG teknolojisinin hizli bir sekilde yayginlastigini/yayginlasacagini ifade etmek dogru

olacaktir.

AG teknolojisinin Kullanim Alanlari

Degisen ve gelisen teknoloji ile birlikte, vazgegilemeyen ve etkisi biiylik olan sayisiz yeni sistem hayatimizin bir
parcasi haline gelmektedir. Bu sistemlerden biri de sihir olarak iddia edilen artirilmis gercekliktir (AG) (Ozcelik,
Eksi ve Baturay, 2022:131). Artirilmis gerceklik teknolojisine yénelik uygulamalar, gliniimizde pek ¢ok alanda
karsimiza gikmaktadir. Kul (2019: 27) AG uygulama ve kullanim alanlarindan bazilarini asagidaki gorselde ifade

etmistir.

Uses of
Augmented
reality

{ Entertaintment :‘ Tourisim |
J

U* N E‘V
E

- : \wgiiﬂing/;

Sekil 2. Artirilmis Gergeklik Kullanim Alanlari.
Artirllmis gercekligin uygulandigi alanlardan bazi uygulama bigimleri su sekildedir;

o iki boyutlu kitaplara tiglincii bir boyut kazandirma.

o Bilissel ve psikomotor bakim/onarim gérevleri hakkinda egitim verme.

e Ucak bakim islemleri.

e Lazer yazicl tamiri.

e  Fizik, kimya, biyoloji, gibi alanlarda kavramlarin t¢ boyutlu gésterimi ya da deneylerin gergeklestiriimesinde.
e  Fizik alaninda manyetizma kavramini 6gretme.

e  Kimya alaninda molekiiler yapilari gosterme.

e  Biyoloji alaninda (g boyutlu olarak hiicreleri gosterme.

e  Bilim mizelerinde gesitli konulardaki olgulari, videolar ve gorsellerden takip etme ve deney yapma.
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e  Matematik ve geometri dersinde kavramlari ve uzamsal iliskileri gérsellestirme.

e  Cografya egitiminde kavramlari gorsellestirme.

e Saglik egitimi alaninda ¢esitli bilgi ve becerileri kazandirma, midahaleleri kilavuzlama.

e Askeri personel egitiminde anlamli ve otantik gérevler araciligiyla deneyim kazandirma.

e Ogretmen egitiminde sinif yénetimi deneyimi kazanma

¢ Mihendislik egitiminde araglar ve malzemeler hakkinda bilgi/beceri kazandirma (Somytirek, 2014: 69-70).

e  Egitim ve insan bilimi uygulamalari (Omurtak, 2019: 19).

AG, glinimuz teknolojilerinin getirileriyle birlikte mobil cihazlarda kendine has uygulama alanlari bulmus ve
kullanim c¢esitliligi ve mobil olmasi avantajiyla AG uygulamalarinin her kesimden kullaniciya hitap edebilir
ozelliklere sahip olmasini saglamistir (Karatay, 2015: 66). Mobil cihazlara olan ilginin ve dolayisiyla mobil
kullanimin yildan yila buyik bir hizla artis gdstermesi, kullanicilarin ihtiyaglarini istedikleri an, istedikleri yerde
giderebilme ihtiyacindan kaynaklanmaktadir. Bu ihtiyaglari karsilamak adina mobil donanim ve teknoloji
Ureticileri arasinda olusan rekabet mobil cihazlarin gelisimini ¢ok hizli bir sekilde etkilemistir. Bu gelismeler
sonucunda yuksek performansh olarak ¢alisan mobil cihazlar son kullanicilarin kullanimina sunulmustur (Boz,
2019: 5). Mobil teknoloji platformlarinin gelismesi ve popller olusuyla beraber (ios, Android vb.) AG alanina
erisimde 6nemli katkilar saglamistir. Hali hazirda AG sesli ve gorsel iceriklerle hayatimizin cogu alaninda karsimiza
¢ikmakta ve farkli heyecan verici iceriklerle AG alanin gelistiriimesine énemli katkilar saglamaktadir (Yuen ve

digerleri, 2011:120).

AG alanindaki uygulamalarin mobil cihazlara (tabletler, akilli telefonlar vb.) butilnlesik olarak tasarlanmasi
uygulamalarin etkilesim alanini genisletmis; bu noktada mobil cihazlari kullanan tim bireyleri (6zellikle de
Ogrencileri), uygulamalar Gzerinden verilebilecek egitimlerin hedef kitlesi haline getirmistir. Mobil uygulamalarin
bu baglamda cihazlarin kullanimin yayginlasmasi, is ortamlari disinda o6zellikle 6grenciler Uzerinden, bu
teknolojinin sinif ortamlarina tasinmasina da vesile olmustur. Bu gelisim paralelinde egitim siireclerinde yapilan
iyilestirmeler, mobil cihazlari artik egitim-6gretim siir¢lerinde dogrudan kullanilan materyallere dontstirmustdr.
AG igerikleri de bu degisimin icinde kendine yer bulmus; AG gozliiklerinin mobil cihazlar, tabletler ve

bilgisayarlarla bitlnlesik kullanimi ile 6gretimde yeni bir sayfa acilmistir.

AG calismalarin egitim odakli avantajlarindan bazilari; dikkatin artmasi, yliksek ders basarisi, aktif 6grenme,
derinlemesine 6grenme, derslere karsi kaygi ve korkularin azalmasi, 6grenmede kolaylasma, motivasyon,
uygulanmasi zor deneyimlerin kolaylikla uygulanabilmesi ve etkili-verimli 6grenmenin saglanmasi seklinde ifade

edilmektedir.

Dogan (2016: 46), konuyla ilgili su ifadeleri kullanmistir: “Ozellikle mobil cihazlar ve Artirilmis Gergeklik
uygulamalariile 6grenme zenginlestirildiginde, kendi deneyimleriyle 6grenme igerigi hakkinda kendi fikirlerini

olusturma sansi elde ediyorlar. Bu nedenle, pasif 6grenenler degiller, ne zaman ve nerede hissedeceklerini

ogreneceklerini sectikleri 6grenme sirecine kendilerini aktif olarak dahil eden aktif 6grenenler olurlar.”
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Bahadir, (2019: 43), AG teknolojisinde de kullanilan tasinabilir cihazlarin kullanim yiizdelerine yonelik Akgayir ve

Akgayir (2016) dan asagidaki gorseli aktarmistir.

Other 16%

Desktop
computers
24%

Mabile devices
60%

Sekil 3. AG Teknolojisinde Kullanilan Tasinabilir Cihazlarin Kullanim Yizdeleri.
Egitim Alani

Yeni bir kombinasyon sunan AR teknolojisi, genel olarak egitim sireglerine biliyik avantajlar saglamaktadir
(Tulgar, Yilmaz ve Topu, 2022:77). Artirilmis gergeklik teknik olarak bes duyuyu glglendirmek icin kullanilabilir,
ancak gtinimiizdeki en yaygin kullanimi gérsel alandir (Kipper ve Rampolla, 2013: 1). Kullanim alanlari arasinda,
egitim alanindaki artirilmis gercgeklik uygulamalari son yillarda oldukga yayginlik kazanmaya baslamistir. Egitim
alaninda AR, 6grenmeye daha dokunakl kinetik bir yaklasima olanak tanimaktadir (Aksu, 2019: 20-21). Egitim
ortamlarinda yeni teknoloji ve yaklasimlarin kullanimi uygulanmakta olan egitim igeriklerinde farkhhklar
yaratabilmekte, 6grenme ortamlarinin aktif ve esnek hale getirilerek 6grencilerin 6grenme siirecinde etkilesim
halinde olmasini desteklemektedir. Bu noktada artirilmis gerceklik (AR) uygulamalarinin egitim ortamlariyla
butlnlestirilmesi 6n plana ¢ikmaktadir (Gégmen, 2019: 5). AG'nin yeteneklerinin yakin gelecekte egitimde

kullanilan en biiyiileyici teknolojilerden biri olacagi varsayilabilir (Cevahir, Ozdemir ve Baturay, 2022: 229)

Teknolojinin sinif ortaminda nasil kullanilabilecegi sorusu son zamanlarda egitim alaninda yapilan ¢alismalara yon
vermektedir. Sinif ortaminda kullanilabilecek teknolojilerden biri olarak belirtilen AG uygulamalarinin kendine

genis bir uygulama alani buldugu alan yazininda gorilmustir.

Bu gtlin, 6gretmenlerin, egitimcilerin ve egitmenlerin AR materyallerini derslerine dahil etmelerini saglayan bircok
yazilim, web sitesi ve uygulama bulunmaktadir. Bahsedilen uygulamalarin ¢ogu cep telefonlari, tabletler ve
bilgisayarlar ile ¢calismaktadir (Senel, 2016: 60). Bu uygulamalar, egitim gezileri, ders kitaplarindaki etkinlikler,
egitsel oyunlar, sanal laboratuvar ortamlari, oryantasyon ve rehberlik faaliyetleri gibi uygulama alanlariyla

karsimiza ¢ikmaktadir (Senttirk, 2018: 20).

Ornegin, cocuklarin gergekte ne kadar biiyiik dinozorlarin oldugu hakkinda bir fikir edinmelerini saglamak veya
biyoloji 6grencilerinin DNA dizilerini 3D ortamda gozlemlemesi ya da tarihgilerin sinifta inli savaslari yeniden

canlandirmasi icin AR deneyimleri kullanilabilir. Bu teknoloji bugliniin 6grenme yodntemlerini, tesvikini ve
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gocuklarin deneyimleme arzusunu dogal olarak merak uyandirici bir unsura dénisturebilir.(Aksu, 2019: 20-21).
Kiguk gcocuklarin hikdyelerin bir pargasi olmaktan hoslandigini belirten Billinghurst (2002) gelistirdigi “Sihirli Kitap
(MagicBook)” adli uygulama ile bir hikaye kitabinin sayfalarina yerlestirmis oldugu isaretcilere elle tasinabilen bir
gostericinin tutulmasiyla hikdye de gegen figlrlerin (i¢ boyutlu olarak gériintilenebilmesini saglamistir (Stinger,

2019: 31).

Fotograf 4. Egitimde Alaninda ilk Artirilmis Gergeklik MagicBook érnegi (Stinger, 2019: 31).

AG egitim ortamlarini daha etkili ve kullanilabilir hale getirebilmektedir. Bu yoni ile egitim 6gretim ortamlarina
pek ¢ok katki saglamaktadir. Cavas vd. (2004: 115) AG teknolojisinin egitime katkilarindan bazilarini asagida gibi

ifade etmislerdir.

e Motivasyonu arttirir.

o Ogretilecek konunun bazi 6zelliklerini ve nemli noktalarini diger yéntemlere gére daha gergekgi bir bicimde
gosterir.

e Uzun mesafelerden gozlem yapma olanagi saglar.

e Daha 6nce deneylere ve 6grenme ortamlarina katilma imkani bulamamis yetersizligi olan 6grencilerin bu
ortamlara katilmalarina olanak saglar.

* Yenianlayislarin gelismesi icin olanaklar saglar.

e Her 6grencinin kendi 6grenme hizina gére deneyim yasamasina ve boylelikle 6grenme olayini daha etkin bir
bigimde gerceklestirmesine izin verir.

e Ogrencilere sinirli sinif ortamlarinda sikistirilmis zamanlarda deneyim kazandirmaktan ziyade daha genis bir
zaman araligi saglar.

e Karsilikh bir etkilesim gerektirdiginden 6grencilerin pasif durumdan aktif konuma ge¢cmelerini saglar.

e Yaraticilhigi tesvik eder.

e Sosyal bir atmosfer olusturur.

e  Bilgisayar becerilerini gelistirir.

Artirllmis gergeklik, glinimiizde egitim ve 6grenimin en ¢ok arastirma alani oldugu goriinen disiplinler arasi bir
uygulama cercevesi gostermektedir. Aslinda, AR, 6grenmeye destek vermeye, 6rnegin icerik anlayisini arttirmaya
ve hafizayl korumaya, ayrica 6grenme motivasyonuna izin verir (Nelson, 2014:). Kara (2018: 45) AG c¢alismalarinin

en yogun olarak yapildigi egitim alanlarini asagidaki tabloda ifade etmistir.
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Tablo 2. Artinlmis Gergeklik Calismalarinin Yapildigi Egitim Alanlari.

Yapilan Egitim Alanlan ve Konulan T %o

Fen Bilimleri 43 29.66
Miihendislik 25 17.24
Sosyal Bilimler 14 9.66
Dil Egitimi 13 8,97
Saglik 8 5,52
Sosyal Yasam 8 5,52
Is ve Calisma 7 4.83
Gocuk Egitimi 6 4.14
Giizel Sanatlar 5 345
Matematik 5 3.45
Yasamsal Beceriler 4 2,76
Turizm ve Eglence IL 0,69
Diger (Egitimdeki Genel Durumu) 6 4.14
Toplam 145 100

Tablo incelendiginde, AG calismalarinin en yogun olarak yapildig egitim alanlarinin basinda Fen Bilimleri alani
(%29.66) yer almaktadir. Fen Bilimleri alaninin ardindan, Miihendislik (%25), Sosyal Bilimler (%14), Dil Egitimi
(%23) gibi alanlar, artirilmis gergeklik adina yapilan g¢alismalarin ylzde oranlarinin yiiksek oldugu alanlar olarak
gorilmektedir. Yine arastirmaya konu olan muzik alaninin da igerisinde yer aldig1 Glzel Sanatlar alaninda, 2018
itibari ile %3,45 gibi bir oran (5 ¢alisma) karsimiza ¢ikmaktadir. Bu durum muzik alaninda AG calismalarinin ¢ok

yeni olduguna isaret etmektedir.

Calgi Egitimi ve Artirilmis Gergeklik Uygulamalari

Bu béliimde, galgi egitimine yonelik olarak yapilmig bazi tanimlarla, artirilmis gergeklik teknolojisinin galgi egitimi

sireclerine dahil edildigi bazi 6rneklere yer verilmistir.

Ugan (2005) mizik egitimini, “temelde bir miziksel davranis kazandirma, degistirme veya gelistirme siireci”
olarak tanimlamaktadir. Bu tanimdan yola ¢ikarak, mizik egitiminin dnemli bir boyutu olan ¢algi egitimini “bireyin
calgisina yonelik davranis kazandirma, degistirme veya gelistirme siireci” olarak tanimlamamiz mimkinddr.
Akgil (1997: 2), calgi egitimine yonelik olarak su ifadeleri kullanmistir: “Calgi egitimi; bireyin bir mizik aletini
kullanimi yolu ile muzik-insan bulugsmasini saglayan, kisiye kendini tanima becerisini kazandiran, insanin
duygularini ifade edebilmesinde ¢algi insan biitlinlesmesine kaynaklik eden, sonug olarak da toplumsal bir varlik

olan insanin yasamda yerini alabilmesini saglayan miizik egitiminin en 6nemli boyutlarindan biridir.”

Tanimlardan hareketle, galgi egitiminde hedeflenen davranislarin kazanilabilmesi icin 6gretici, 6grenci, calgi,
Ogretim yontemi, 6gretim materyalleri, 6gretim ortami vb. unsurlarin belirleyici oldugu bir sirece ihtiyag

oldugunu soyleyebiliriz.

Muzik egitimine yonelik diger 6gretim slireclerinde oldugu gibi, ¢algi egitimine yonelik 6gretim sireglerinde de
(6gretici ve 6grencinin bulundugu, yeterli fiziksel alt yapinin saglandigi bir 6gretme ortaminda) uygun 6gretim

yonteminin belirlenmesi, hedeflenen davranislarin kazandiriimasinda ¢ok dnemli bir asamadir. Bugiin, formal ya
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da informal boyutta, tim calgilarin 6gretimine yonelik olarak, &gretici tarafindan benimsenen bir 6gretim
yaklasimindan s6z etmek miimkindir. Formal boyutta bu yaklasimlar, usta-gcirak yontemini ya da usta ¢irak
yontemiyle birlikte kolaydan-zora ilkesini benimseyen sistematik 6gretim metotlarini odaga alan yaklasimlar

olarak ifade edilebilir.

Glnumuz teknolojisindeki hizli degisim, paralel olarak tim egitim alanlarinda yasanan gelisimeler, ¢algi egitimi
boyutunda da kendi gostermis; 6zellikle 6gretim yontem ve ortamlarini degismesi noktasinda etkili olmustur.
COVID19 nedeniyle 11 Mart 2020 de ilan edilen pandemi dénemi, ¢algi egitimi adina bu degisimin yasandigi ve
acikca gozlemlendigi bir donem olmustur. Egitim ortamlari siniflardan bilgisayarlar ve mobil cihazlar (tablet, akilli
telefon vb.) Gizerinden ulasilabilen sanal siniflara tasinirken, egitim senkron ve asenkron olmak tzere iki farkh
ydntem ile online egitim platformlari (Zoom, Perculus, Teams vb.) Gizerinden sirdiiriilmistiir. Ogrenci agisindan
baktigimizda, 6gretim ortamlarinin siniflardan sanal ortamlara dolayisiyla okul disina (evlere, ofislere vs.)
tasinmasi, Ogretici rehberliginin bulunmadigl ya da sinirli kaldig1 yeni 6gretim ortamlarinin olugsmasina neden
olmustur. Bu durum, 6grencinin ¢alisma aliskanhgini, calisma yéntemini vs. dolayisiyla da galgisindaki basarisini

etkileyen bir durum olarak yorumlanabilir.

“Calgi egitiminde calgiy! calisma sireci, calgl becerisinin gelisimi acisindan en temel eylemlerden biri olarak
gorilmektedir. Bu agidan bakildiginda 6grencinin galgisini nasil ¢alistigl, kullandigi ¢calisma taktikleri ve bilingli
calisma aliskanliklari onun performansini 6nemli derecede etkileyen etkenler olarak karsimiza ¢ikmaktadir”

(Ozmentes, 2008: 161).

Teknoloji penceresinden baktigimizda, mizik egitimi dolayisiyla da calgi egitimi siireglerine dahil olan yeni bir
teknoloji de ‘Artiriimis Gergeklik’ (AG) teknolojisi olmustur. Henliz ¢ok yeni olsa da, bu alanda yapilan ¢alismalar

bize calgi egitiminin gelecegi ile ilgili fikirler (ortam, yontem, materyal vb.) vermektedir.

Asagida AG teknolojisi izerinden hazirlanmis, ¢algi egitimine iliskin bazi 6rneklere yer verilmistir.

Fotograf 5. AG Piyanist Uygulamasi (https://www.youtube.com/watch?v=LhqGgM3UupQ).

Fotografta AG uygulamasiyla elde edilmis bir performanstan bélimler yer almaktadir. AG piyano egitimi

uygulamasi ile gercek ortama es zamanh olarak 3D piyano ve 3D insan avatari eklenmis, sanal ortamda piyano
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performansi sunulmustur. Uygulama, ekranda goriintilenen piyanoya dokunarak 3D piyanistle birlikte

¢alabilmeyi mimkdin kilmaktadir.

King (2016:371), bu alandaki gelisimi destekleyen bir 6ngori ile AG teknolojisi ile sanal ortamda olusturulacak

calgilarin, ilerleyen zamanlarda gergek galgilarin yerini alabilecegine isaret etmistir.

Fotograf 6. Tayland Geleneksel Halk Miizigi Calgilarina iliskin AG Uygulamasi (Suwichai, 2014).

Fotografta, Suwichai’nin Tayland kimligini ve kulturini yaymak icin Kuzeydogu Tayland geleneksel halk muzik
aletlerini artirilmis gerceklik teknolojisinden faydalanarak tanittigi uygulamaya yonelik bir postkart yer
almaktadir. Geleneksel muzik aletleri olan Pong lang, Phin, Wode ve Kaen gibi 11 miizik aleti artiriimis gergeklik
yardimi ile sunmustur. Akilli cihaz kameralari ile kartvizitler okutulunca hazirlanan enstriimanin 3D goriintlsi ve

orijinal sesine erisilmektedir.

Suwichai (2014: 68), uygulamayla ilgili su ifadeleri kullanmistir: “AR, Kuzeydogu Tay mizik aletlerinin turiine gore
kartpostal boyutunda goéruntiler tasarlamanin ve insanlarin nadir gérilen Tay halk muzigini izleyebilmesi ve
dinleyebilmesi icin yurt ici veya yurt disindaki arkadaslarina gonderilecek kartpostallar tasarlamanin sadece bir

yoludur.”

Problem Durumu

Arastirmanin problem climlesi su sekildedir:

“Artirilmis Gergeklik Teknolojisi Gzerinden Tirk muizigi calgl egitimine iliskin yeni bir 6gretim yaklasimi prototipi

nasil olusturulabilir?

Ana problem climlesi kapsaminda, arastirmada asagidaki alt problemlere de cevap aranacaktir.

e Artinlmis Gergeklik Teknolojisi izerinden Klasik Tiirk Mizigi calgl egitimine iliskin yeni bir 6gretim
yaklasimi prototipi nasil olusturulabilir?
e Artinlmis Gergeklik Teknolojisi tzerinden Tirk Halk Mizigi calgl egitimine iliskin yeni bir 6gretim

yaklasimi prototipi nasil olusturulabilir?
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Amag

Bu arastirmada, egitimin tim alanlarinda yayginlasmaya baslayan AG teknolojisinin Tirk mizigi calgi egitiminde
kullanilmasi bu baglamda Tiirk mizigi calgl egitiminin asenkron olarak, egitimci rehberliginin bulunmadigi
ortamlarda nitelikli bir sekilde sirdirilebilmesine imkan saglayacak bir 6gretim yaklasimi prototipinin

gelistirilmesi amaglanmistir.

YONTEM

Arastirma Modeli

Tirk muzigi calgl egitimine yonelik olarak, AG teknolojisi Gizerinden bir 6gretim yaklasimi prototipi gelistirmeyi
amaclayan bu arastirmada, nitel arastirma modellerinden Tasarim ve Gelistirme Arastirma Modeli (TGAM)
(Design and Development Research Method) kullaniimistir. Tasarim ve Gelistirme Arastirma Modeli,
uygulamadan sistematik olarak tiiretilen verilere dayali bilgi iretmek amaciyla, 6gretici ve 6gretici olmayan drin,
arag¢ ve bunlarin gelisimini yoneten yeni veya gelistiriimis modellerin olusturulmasinda, ampirik (deneysel)
arastirma yontemlerine bagh kalinarak tasarim, gelistirme ve degerlendirme siireglerinin sistematik olarak

incelenmesidir (Richey ve Klein, 2007:1).

Mutlu (2016:54), TGAM’e iliskin asamalari Reeves (2006)’den uyarlayarak asagidaki sekil Gzerinden aktarmistir.

Reflective thinking on the
Creating iterative solution to develop the
loops for testing viability of the solutions
solutions in practice. found and to establish
design principle.

Developing solutions
in the light of current
design principles and
technologies.

Analysis of practical
problems by researchers

or practitioners.

Sekil 4. Tasarim ve Gelistirme Arastirma Modeli Asamalari.

Richey ve Klein (2007:8) TGAM’1 Uriin ve Arag¢ Gelistirme (Product and Tool) ve Model Arastirmasi (Model
Research) olmak tizere iki kategoride ele almistir. Uriin ve Ara¢ Gelistirme siiregleri; analiz, iiriin gelistirme
siireglerinin detayli aciklanmasi ve son (iriiniin degerlendirilmesi olarak li¢ asama tizerinden tanimlanabilir (Mutlu,
2016: 54). Arastirmada TGAM’in Uriin ve Arag Gelistirme tiirii benimsenmis; bu kapsamda arastirma ii¢ asamada
tamamlanmistir. Arastirmanin ilk asamasinda, literatlr taramasi yapilmis, artirilmis gergeklik uygulamalari ve
kullanildigi alanlara yonelik olarak, arastirmaya isik tutabilecek kaynaklara ulasilmistir. Alanla ilgili yerli ve yabanci
yazili kaynaklar ve uygulamalar bu asamada detayli olarak incelenmistir. Sonrasinda, TGAM asamalarinin
tamaminda aktif rol alacak bir uzman grubu olusturulmustur. Uzman grubuna, gorsel iletisim ve tasarim
alanindan (egitimci ve yazilimci) iki, Tirk muzigi calg egitimi alanindan (ikisi Klasik Ttrk Muzigi, ikisi Turk Halk
Muizigi) dort olmak lizere toplamda alti kisi dahil edilmistir. Arastirmanin ikinci asamasinda, uzman grubunun
gorisleri dogrultusunda artirilmis gergeklik uygulamasini temel alan 6gretim yaklasimina yonelik prototipin, Ttirk
muzigi calgl egitimi alaninda hangi ihtiyaci karsilayacagi bu baglamda prototipin galgl egitimi boyutunun hangi

asamalari Gzerinden ele alinacagi, olusturulacak uygulamalarin hangi teknoloji ve araglarla gergeklestirilecegi
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belirlenmistir. Maddi olarak 6grenciye yik getirmemesi (her 6grencinin akilli telefonu olmasi), kolay ulasilabilir
olmasi, kolay kullanilabilir olmasi, her ortama tasinabilir olmasi vb. gibi belirleyici kriterler izerinden, 6gretim
yaklasimina yonelik yazilimin, VR gozlik (Virtual Realty) ve akilli telefonlara bitiinlesik bir sekilde tasarlanmasina
karar verilmistir. Yine uzman gorusleri dogrultusunda, uygulama asamasi igin Klasik Tiirk muzigi (KTM) calg
egitimini temsilen Ud’un, Tirk Halk Muzigi (THM) calgi egitimini temsilen de Baglama’nin kullanilmasina karar
verilmistir. Ogretim yaklasimina yonelik prototipin igerigi, her iki calgida da ayni asamalar tizerinden planlanmus;
bu asamalar; Eser Aciklamalari, Referans lcralar (Farkl icracilardan), Bona, Ozel Calisma Alanlari, E§itimci
icralari, imle¢ Takipli icralar, Eslik, Nota, Mekdn Tasarimi olarak belirlenmistir. Arastirmanin igiincii ve son
asamasinda, uzman grubunun aktif rol aldig: iteratif (yenilemeli) déngi Uzerinden prototipe yonelik tim
asamalarin yazilimi tamamlanmis, prototip KTM ve THM calgi egitimi alanlarinda 6grencinin kullanimina hazir

hale getirilmistir. Devaminda arastirma raporlastiriimigtir.
BULGULAR

Bu bolimde, AG teknolojisi tGzerinden Tirk mizigi calg! egitimine yonelik olarak olusturulan 6gretim yaklasimi

prototipinin asamalariyla ilgili detayli bilgilere yer verilmistir.
Ogretim Yaklasimi Prototipi i¢in Uygulama Segimi

AG Uzerinden gelistirilen 6gretim yaklasimi prototipi, VR gozliik ve akilli telefonlara (Android) batinlesik olarak
tasarlanmis, gercek diinya ortami Gzerine 2 ve 3 boyutlu olarak hazirlanmis iceriklerden olusmaktadir. Bu

baglamda kullanici 6ncelikle uygulamalari hangi cihaz lizerinden gercgeklestirecegini belirlemelidir.

Fotograf 7. Ag Uygulamalari igin Cihaz Segimi

Akilli Telefon ve Uygulamalar

Uygulamalari akilli telefonlar tzerinden kullanabilmek icin dncelikle Google Play Store hizmetleri (izerinden,

“artirllmis gerceklik calgi egitimi uygulamasi” ismindeki uygulamayi telefona indirmek gerekmektedir.

Fotograf 8. Uygulamanin Telefon Ekranindaki Gorseli
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Telefon yazihminda, komutlar telefon ekraninda yer alan kutucuklar [~ [~ v Uuzerinden dokunmatik
olarak verilebilmektedir. ilgili arayiizde cihaz seciminin (Telefon ya da VR Gozliik) yapiimasinin ardindan,

uygulamanin kullanilacagi alan (Klasik Tirk Muzigi veya Turk Halk Mizigi) belirlenmektedir.

Fotograf 9. Uygulamalara Yonelik Alan Segimi

Alan secildikten sonra, yukarida siralanan icerikler ekranda gorilmekte, istenilen icerige yonelik uygulama

cahistirilabilmektedir.

20000
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Fotograf 10. Uygulamanin Akilli Telefon Uzerinden Kullanimina iliskin Gérsel

VR Gézliik ve Uygulamalar

AG uygulamalarinin kullanilacagi VR go6zlik, Bluetooth baglantih kumanda ile kontrol edilmektedir.
Uygulamalarda, kumanda kullaniminin avatar tGzerinden detayli olarak anlatildigi bir bélim de yer almaktadir. Bu

bolime arayiize yerlestirilen bir karekod tzerinden ulasilabilmektedir.

i X

Fotograf 11. VR gozliik, Bluetooth Kumandasi ve Karekod Uygulamasi

ilgili araylizde cihaz seciminin (Telefon ya da VR Gozliik) yapilmasinin ardindan, uygulamanin kullanilacagi alan
(Klasik Tlrk Muzigi veya Turk Halk Mizigi) belirlenmektedir. Alan secildikten sonra, yukarida siralanan igerikler

VR gozlik ekraninda gorilmekte, istenilen icerige yonelik uygulama calistirilabilmektedir.
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Fotograf 12. Uygulamanin VR Gézliik Uzerinden Kullanimina iliskin Gérsel
Ogretim Yaklasimina Yonelik icerik

Bu bolimde Ud ve Baglama egitimine gore tasarlanmis 6gretim yaklasimi icerikleri, basliklar Gizerinden detayl bir
sekilde agiklanmistir. Basliklara yonelik VR gozliik ve telefon uygulamalari ayni olup, tercih edilen cihaza gére

sadece kontrol sekilleri degismektedir.
Eser Ac¢iklamalari

Uygulamalarda (VR Gozlik ve Telefon), “Eser Agiklamalari” menisiinde, 6gretilmesi hedeflenen eserin notasi yer
almaktadir. Nota tzerindeki karekod uygulama ekraninda taratildiginda, 3D (lg boyutlu) hareketli, sesli ve gergek
ortam Ulzerinde herhangi bir yere (masa, bilgisayar, calgl vs.) konumlandirabilecegimiz artirilmis gergeklik
avatarlari, 6gretilmek istenilen esere yonelik bilgiler (donem, yore, makam, form, besteci bilgisi vs.)
aktarmaktadir. Ogrenci, uygulama &zelliklerini (durdurma, yavaslatma, yakinlastirma-uzaklastirma, kiigiiltme-
blyultme, ileri-geri alma vb.) etkin bir sekilde kullanarak; istedigi bir gercek ortamda, istedigi zamani ayirarak,
istedigi tekrar sayisi ile kendi egitimcisinin sesinden ya da avatarindan calacagi eserle ilgili teorik bilgileri

edinebilecektir.
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Fotograf 13. Nihavend Saz Semaisi ve Urfa Divan Ayagi’'na Yonelik Avatar Aciklamalari

Referans icralar

Uygulamalarda (VR Gozliik ve Telefon), “Referans icralar” meniisiinde, dgretilmesi hedeflenen esere yonelik

dgrencinin referans alacagi icra kayitlari yer almaktadir. icra kayitlari (3’er tane), alanin énde gelen virtiitz
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icracilarinin kayrtlari arasindan secilmistir. Ogrenci, uygulama &zelliklerini (durdurma, yavaglatma, yakinlastirma-
uzaklastirma, kiiclltme-buyiltme, ileri-geri alma vb.) etkin bir sekilde kullanarak; istedigi bir gercek ortamda,
istedigi zamani ayirarak, istedigi tekrar sayisi ile calacagl esere yonelik icra kayitlarini dinleyebilecektir. Bu
baglamda icra tekniklerini (nitelikli ses Uretebilme, sag-sol el seslendirme teknikleri, tavir, Uslup vb.)

gelistirebilecektir.
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0028 =mE

Fotograf 14. Nihdvend Saz Semaisi ve Urfa Divan Ayagi Referans icra Kayitlari

Bona (Ritmik Kalip)

Uygulamalarda (VR Gozluk ve Telefon), “Bona” meniisiinde, 6gretilmesi hedeflenen esere yonelik, 6grencinin
eserlerin ritmik yapisini ¢dzmeye yardimci olacak iki tane bona (ritmik kalip) kaydi yer almaktadir. iki farkli (yavas
ve normal) hiz izerinden hazirlanan kayitlarda, ritmik kaliplara gére eserlerin sadece notalari, imleg takibi ve ritim
calgi (Klasik Tiirk Miziginde ‘Kudim’, Tiirk Halk Miiziginde ‘Bendir’) esliginde okunmaktadir. Ogrenci, uygulama
ozelliklerini (durdurma, yavaslatma, yakinlastirma-uzaklastirma, kigliltme- blyultme, ileri-geri alma vb.) etkin bir
sekilde kullanarak; istedigi bir gercek ortamda, istedigi zamani ayirarak, istedigi tekrar sayisi ile imleg takibi ve
ritim calgl esligi ile birlikte, eserlerin ritmik yapisini daha kolay ¢6ziimleyebilecek bu baglamda solfejini ve

seslendirmesini daha kolay yapabilecektir.
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Fotograf 15. Nihavend Saz Semaisi ve Urfa Divan Ayagi Bona Kayitlari.
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Ozel Calisma Alanlari

Uygulamalarda (VR Gézliik ve Telefon), “Ozel Calisma Alanlar” menisiinde, égretilmesi hedeflenen eserlere
yonelik egitimci agiklamalari yer almaktadir. Eserlerin 6zel ¢alisma gerektiren bolimlerine iliskin bu agiklamalar;
sag ve sol el seslendirme tekniklerinin yani sira doneme yonelik Uslup ve tavrin egitimci tarafindan
seslendirildigi/6rneklendigi detayli pratiklerle aktariimaktadir. Agiklama yapilan o&lgller/bolimler egitimci
tarafindan belirlenmis, kirmizi renkle isaretlenmistir. Ogrenci, uygulama &zelliklerini (durdurma, yavaslatma,
yakinlastirma-uzaklastirma, kiiciltme-biyultme, ileri-geri alma vb.) etkin bir sekilde kullanarak; istedigi bir gergek
ortamda, istedigi zamani ayirarak, istedigi tekrar sayisi ile ilgili agiklama ve seslendirme pratiklerini dinleyerek,

ozel calisma gerektiren bolimleri egitimci rehberligi ile 6grenebilecektir.
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Fotograf 16. Nihdvend Saz Semaisi ve Urfa Divan Ayagi Ozel Calisma Alanlari

Egitimci icralari

Uygulamalarda (VR Gozliik ve Telefon), “Egitimci icralari” meniisiinde, 6gretilmesi hedeflenen eserlere yonelik
egitimci icralari yer almaktadir. icralar sag eli, sol eli ve sag-sol eli birlikte odaga alan video kayitlarindan
olusmaktadir. Ogrenci, uygulama &zelliklerini (durdurma, yavaslatma, yakinlastirma-uzaklastirma, kigiiltme-
blyultme, ileri-geri alma vb.) etkin bir sekilde kullanarak; istedigi bir gercek ortamda, istedigi zamani ayirarak,
istedigi tekrar sayisi ile sag ve sol ele yonelik seslendirme tekniklerini gérsel ve isitsel olarak kendi egitimcisinden

Ogrenebilecektir.
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Fotograf 17. Nihavend Saz Semaisi ve Urfa Divan Ayagi Egitimci icralari
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imleg Takipli icralar

Uygulamalarda (VR Gézliik ve Telefon), “imlec Takipli icralar” menisiinde, dgretilmesi hedeflenen eserin dijital
calgilar tarafinda seslendirildigi imleg takipli icralar yer almaktadir. Dijital calgilar, mus2 nota yazim programinda
yer alan Turk muzigi ¢algilari (ud, kanun, tambur, kaval, kabak kemane, bendir, kudiim vb.) arasindan segilmistir.

Asagidaki fotografta, bahsedilen galgilarin uygulama ekrani tizerinden gériinimu yer almaktadir.

1) BAGLAMA

2) BAGLAMA + BENDIR

3) BENDIR (RITiM ESLIG)

1) NEY + BENDIR

5) KEMAN + BENDIR

Fotograf 18. KTM ve THM egslikli icra Yapilabilecek Calgilar

Mus2 programinda bulunan imleg takibi Ozelligi icralarla senkronize bir sekilde birlestirilmis bu baglamda
dgrencinin eseri takibi kolaylastiriimistir. Ogrenci, uygulama 6zelliklerini (durdurma, yavaslatma, yakinlastirma-
uzaklastirma, kiglltme-biyultme, ileri-geri alma vb.) etkin bir sekilde kullanarak; istedigi bir gergcek ortamda,
istedigi zamani ayirarak, istedigi tekrar sayisi ile dijital ¢algilar tarafindan yapilan icralari imleg takibi ile dinleyip
O0grenebilecektir. Dijital calgilara yonelik imleg¢ takipli kayitlar, ayni zamanda 6grencinin eslikli olarak da
calismasina imkan vermektedir. Bu baglamda uygulamalarda sadece ritim calgi esligi tercih edilebildigi gibi,
birden fazla galginin ayni anda eslik etmesi de tercih edilebilmektedir. KTM alaninda, sadece kudim, ud,
ud+kudim, kanun+kudim ve tambur+kudim secenekleri, THM alaninda ise sadece bendir, baglama,
baglama+bendir, kaval+bendir ve keman+bendir secenekleri eslik icin tercih edilebilmektedir. Ogrenci, ihtiyac

halinde bu calgilari eslik olarak ta kullanabilecektir.

Fotograf 19. Nihdvend Saz Semaisi ve Urfa Divan Ayagi imleg takipli icralar

1960
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Eslik

Uygulamalarda (VR Gozluk ve Telefon), “Eslik” meniisiinde, 6gretilmesi hedeflenen eserin notasi ve eserin gergek
calgilar (ud ve baglama) tarafindan seslendirildigi icralar (ideal) yer almaktadir. icralar, ilgili alanin egitimcileri
tarafindan yapilmis, notalarin lizerinde gerekli goriilen seslendirme teknikleri (mizrap yoni, parmak numaralari,
sol el pozisyon numaralar vs.) isaretlenmistir. Ogrenci, uygulama o6zelliklerini (durdurma, yavaslatma,
yakinlastirma-uzaklastirma, kiigiiltme-buyltme, ileri-geri alma vb.) etkin bir sekilde kullanarak; istedigi bir gergek
ortamda, istedigi zamani ayirarak, istedigi tekrar sayisi ile gercek calgilar tarafindan seslendirilen bu kayitlari, nota
takibi yaparak dinleyebilecek; ilgili seslendirme tekniklerini, tavir ve Uslubu isitsel olarak seslenmeyle

birlestirebilecektir.

g<<P>> + ) - 1

Fotograf 20. Nihdvend Saz Semaisi ve Urfa Divan Ayagi Eslik icralar

Nota

Uygulamalarda (VR Gézlik ve Telefon), “Nota” menUsiinde, 6gretilmesi hedeflenen eserin notasi yer almaktadir.
Notalar tek parga ve bolimler (hane, teslim, giris-gelisme bélimd, vs.) Gzerinden olmak tzere iki farkh sekilde
hazirlanmistir. Boylece 6grencinin eserin tamamini ya da istedigi bolim{ muistakil olarak goriintileyebilmesi,
calisabilmesi saglanmistir. Ogrenci, uygulama dzelliklerini (yakinlastirma-uzaklastirma, kiigiiltme-biiyiiltme, saga-
sola cevirme vb.) etkin bir sekilde kullanarak; istedigi bir gercek ortamda, istedigi zamani ayirarak, eserin notasini

rahatlkla gorintileyebilecektir.

28000
ZTSO80

Fotograf 21. Nihavend Saz Semaisi ve Urfa Divan Ayagi Gergek Ortamda Notalar

1961
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Mekdn Tasarimi

Uygulamalarda (VR Gozliuk ve Telefon), “Mekan Tasarimi” menisiinde, 6grencinin performansini sergileyecegi,
sanal ortamda hazirlanmig bir 3D bir konser salonu yer almaktadir. KTM ve THM alanlari igin ayni mekan tasarimi
kullanilmistir. Ogrencinin tercihleri dogrultusunda, performansini olumlu yénde etkileyebilecek, her hangi bir

gercek ortama gore 3D mekan tasarimi yapilabilmektedir.

Fotograf 22. Sanal Performans Ortami.

TARTISMA ve SONUC

Tirk mizigi calgl egitimine yonelik olarak, AG teknolojisi Gizerinden bir 6gretim yaklagsimi prototipi gelistirmeyi

amaglayan bu arastirmada, asagidaki sonuglara ulasiimistir:

e Calsmada, AG teknolojisi kullanilarak KTM (Ud) ve THM (Baglama) alanlarinda; Eser Agiklamalari, Referans
icralar (Farkli icracilardan), Bona, Ozel Calisma Alanlari, Egitimci icralari, imleg Takipli icralar, Eslik, Nota ve
Mekan Tasarimi olmak Uzere toplam 9 kategori Uzerinden, bir calgi 6gretim yaklasimi prototipi
olusturulmustur.

e “Eser Agiklamalar” menusiinde; gergek ortam lzerinde herhangi bir yere (masa, bilgisayar, galgl vs.)
konumlandirabilen, 6grencinin 6gretilmesi hedeflenen esere yonelik teorik bilgileri tig boyutlu (3D) artiriimig
gerceklik avatarindan (kendi egitimcisinin sesinden) dinleyebilecegi bir tasarim gelistirilmistir. Tasarim,
karekod uygulamasi ile aktif hale gelmekte; durdurma, yavaslatma, yakinlastirma-uzaklastirma, kigiltme-
biyultme, ileri-geri alma vb. 6zellikleriyle istenilen bir gercek ortamda, istenilen zamani ayirarak, istenilen
tekrar sayisi ile bu alanda hedeflenen kazanimlarin (donem, yoére, makam, form, besteci bilgisi vs.)
gerceklestirilmesine imkan saglayacaktir.

e “Referans icralar” meniisiinde; &gretilmesi hedeflenen esere yénelik dgrencinin referans alacag icra
kayitlarinin (iicer tane) vyer aldigi bir tasarim gelistirilmistir. icra kayitlari alanin &énde gelen virtiidz
icracilarinin kayitlari arasindan segilmistir. Tasarim, durdurma, yavaslatma, yakinlastirma-uzaklastirma,
kiicUltme-buyultme, ileri-geri alma vb. 6zellikleriyle istenilen bir gercek ortamda, istenilen zamani ayirarak,
istenilen tekrar sayisi ile bu alanda hedeflenen kazanimlarin (nitelikli ses Gretebilme, sag-sol el seslendirme

teknikleri, tavir, Gslup vb.) gerceklestiriimesine imkan saglayacaktir.

1962
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e  “Bona” menisinde; 6gretilmesi hedeflenen esere yonelik ritmik yapilarin ¢doziimlendigi bona kayitlarinin (iki
tane) yer aldigi bir tasarim gelistirilmistir. Eserlerin ritmik kaliplari, imleg takibi ve ritim calgi (Klasik Tirk
Muziginde ‘Kudiim’, Tirk Halk Miziginde ‘Bendir’) esliginde ¢6zimlenmektedir. Tasarim, iki farkh hizda
(yavas ve normal); durdurma, yavaslatma, yakinlastirma-uzaklastirma, kiigiiltme-buyiltme, ileri-geri alma
vb. 6zellikleriyle istenilen bir gergek ortamda, istenilen zamani ayirarak, istenilen tekrar sayisi ile bu alanda
hedeflenen kazanimlarin (eserin ritmik ¢6ziimlemesini yapabilme) gerceklestiriimesine imkan saglayacaktir.

e “Ozel Calisma Alanlari” meniisiinde, 6gretilmesi hedeflenen eserlerin 6zel calisma gerektiren béliimleriyle
ilgili agiklama kayitlarinin yer aldigi bir tasarim gelistirilmistir. Dersin egitimcisi tarafindan yapilan bu
aciklamalarda; sag ve sol el seslendirme tekniklerinin yani sira, eserlerin kendi dénemleriyle ilgili Gslup ve
tavir 6zellikleri seslendirme pratikleri Gzerinden aktariimaktadir. Agiklama yapilan dlgller/bolumler egitimci
tarafindan 6nceden belirlenmis, kirmizi renkle isaretlenmistir. Tasarim; durdurma, yavaslatma,
yakinlastirma-uzaklastirma, kiigliltme-buyultme, ileri-geri alma vb. 6zellikleriyle istenilen bir gergek ortamda,
istenilen zamani ayirarak, istenilen tekrar sayisi ile bu alanda hedeflenen kazanimlarin (sag ve sol el
seslendirme tekniklerini dogru kullanabilme, entonasyon, dénemin tavir ve Uslup 6zelliklerini yansitabilme
vb.) gerceklestiriimesine imkan saglayacaktir.

e “Egitimci Icralari” menisiinde, &gretilmesi hedeflenen eserlere yénelik egitimci icra kayitlarinin yer aldigi bir
tasarim gelistirilmistir. icralar sag eli, sol eli ve sag-sol eli birlikte odaga alan video kayitlarindan olusmaktadir.
Tasarim; durdurma, yavaslatma, yakinlastirma-uzaklastirma, kiglltme-biyiltme, ileri-geri alma vb.
ozellikleriyle istenilen bir gercek ortamda, istenilen zamani ayirarak, istenilen tekrar sayisi ile bu alanda
hedeflenen kazanimlarin (¢algiy! ya yonelik dogru oturus ve dogru tutus, sag ve sol eli calgi Gzerinde dogru
konumlandirabilme, sag ve sol el seslendirme tekniklerini dogru kullanabilme, entonasyon, dénemin tavir ve
Uslup 6zelliklerini yansitabilme vb.) gergeklestiriimesine imkan saglayacaktir.

e “imleg Takipli icralar” meniisiinde, 6gretilmesi hedeflenen eserlerin dijital calgilar tarafindan seslendirilen
kayitlarinin yer aldigi bir tasarim gelistirilmistir. Dijital ¢algilar, Mus2 nota yazim programinda mevcut olan
Turk miizigi galgilari (ud, kanun, tambur, kaval, kabak kemane, bendir, kudiim vb.) arasindan segilmistir. Yine
Mus2 programinda bulunan imleg¢ takibi 6zelligi icralarla senkronize bir sekilde birlestirilmistir. Dijital
calgilara yonelik imleg takipli kayitlar, ayni zamanda 6grencinin eslikli olarak da ¢alismasina imkan verecek
sekilde olusturulmustur. Uygulamalarda sadece ritim calgi esligi tercih edilebildigi gibi, birden fazla galginin
ayni anda eslik etmesi de tercih edilebilmektedir. KTM alaninda, sadece kudim, ud, ud+kudiim,
kanun+kudim ve tambur+kudiim secenekleri, THM alaninda ise sadece bendir, baglama, baglama+bendir,
kaval+bendir ve keman+bendir secenekleri eslik icin tercih edilebilmektedir. Tasarim; durdurma, yavaslatma,
yakinlastirma-uzaklastirma, kiiciltme-buyultme, ileri-geri alma vb. 6zellikleriyle istenilen bir gercek ortamda,
istenilen zamani ayirarak, istenilen tekrar sayisi ile bu alanda hedeflenen kazanimlarin (usul ile birlikte
calabilme, baska bir calgiyla birlikte calabilme, usul ve bir baska calgiyla birlikte calabilme vb.)
gerceklestirilmesine imkan saglayacaktir.

e “Eslik” menislinde, 6gretilmesi hedeflenen eserlerin gergek galgilar (ud ve baglama) tarafindan seslendirilen

(ideal) kayrtlarinin yer aldigi bir tasarim gelistirilmistir. icralar, ilgili alanin egitimcileri tarafindan yapilmistir.
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(mizrap yoni, parmak numaralari, sol el pozisyon numaralari vs.) isaretlenmistir. Tasarim; durdurma,
yavaslatma, yakinlastirma-uzaklastirma, kigclltme-biyultme, ileri-geri alma vb. 6zellikleriyle istenilen bir
gercek ortamda, istenilen zamani ayirarak, istenilen tekrar sayisi ile bu alanda hedeflenen kazanimlarin (sag
ve sol el seslendirme tekniklerini dogru kullanabilme, entonasyon, dénemin tavir ve Uslup 6zelliklerini
yansitabilme, ayni tiirde baska bir ¢algiyla birlikte ¢alabilme vb.) gergeklestiriimesine imkan saglayacaktir.

e  “Nota” menisiinde, 6gretilmesi hedeflenen eserlerin notalarinin yer aldigi bir tasarim gelistirilmistir. Notalar
tek parca ve bolimler (hane, teslim, giris-gelisme bolimi, vs.) tzerinden olmak lizere iki farkli sekilde
hazirlanmis bu baglamda 6grencinin eserin tamamini ya da istedigi bir boélimu mdustakil olarak
gorintileyebilmesi saglanmistir.  Tasarim; yakinlastirma-uzaklastirma, kigultme-blyiiltme, saga-sola
cevirme vb. ozellikleriyle bu alanda hedeflenen kazanimlarin (desifre yapabilme, notadan icra yapabilme,
notadan takip yapabilme vb.) gerceklestiriimesine imkan saglayacaktir.

e “Mekan Tasarimi” menisiinde, 6grencinin performansini sergilerken gorecegi, sanal ortamda hazirlanmis bir
3D bir konser salonunun yer aldigi bir tasarim gelistirilmistir. Menulerde (KTM ve THM alanlari igin), 6rnek
olmasi bakimindan ayni mekan tasarimi kullanilmigtir. Tasarim; 6grencinin tercihleri dogrultusunda yeni

sanal icra ortamlarinin kullanilmasina imkan saglamaktadir.

ONERILER

Tark muzigi calg! egitimine artirilmis gergeklik teknolojisi Gzerinden yeni bir bakis agisi getirmeyi hedefleyen bu
calisma, bu alanda yapilacak calismalara yol gosterecek nitelikte bir ¢calismadir. Calismada, artirilmis gergeklik
teknolojisi ve calgi egitimine ydnelik asamalar detayli olarak ele alinmig, birlestirilmis bu baglamda

gerceklestirilebilecek kazanimlarin 6rneklendigi bir prototip olusturulmustur.

Covid19 pandemi doneminin devam ettigi bu giinlerde, 6zellikle ¢algi egitiminde, 6grenme ortamlarinin gergek
ortamlardan egitimci rehberliginin yeterince saglanamadigi sanal ortamlara tasinmasiyla ortaya ¢ikan zorluklarin,

bu tirde yapilan nitelikli calismalar ile asilabilecegi diistinilmektedir.

Etik Metni

Bu makalede dergi yazim kurallarina, yayin ilkelerine, arastirma ve yayin etigi kurallarina, dergi etik kurallarina
uyulmustur. Makale ile ilgili dogabilecek her tiirli ihlallerde sorumluluk yazar(lar)a aittir. Bu makale arastirma

makalesidir. Makale igin etik kurul onayi gerekmemektedir.

Yazar(lar)in Katki Orani Beyani: Bu ¢alismada birinci yazarin katki orani %50, ikinci yazarin katki orani %50’dir.
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