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AN AUGMENTED REALITY INTERFACE FOR
CHOREOGRAPHY GENERATION

ITafadzwa Joseph DUBE, Istanbul Technical University
2Gokhan KURT, Istanbul Technical University
3Gokhan INCE, Istanbul Technical University

Abstract

Choreography is a creative process for crafting movement that has existed for many
years. As digital technologies surge different means of generating choreography are
being explored. Choreographers gain a lot from the use of digital tools in choreography
generation. The aim of the project is to develop an Augmented Reality (AR) choreography
generator interface and compare it with another interface for choreography generation, a
Personal Computer (PC) based choreography generator. For that purpose, we develop an
Android based augmented reality choreography generator and a PC based choreography
generator. In the project we use the marker based tracking approach for augmented
reality. Our research contributes to the study of how different interactive methods of the
same application affect user experience. The results verify the effectiveness of augmented
reality in developing training and design applications.

Keywords: Choreography, user experience, augmented reality

Introduction

Computers, tablets and mobile phones are vital tools in the modern cen-
tury. Therefore, it is imperative to develop interfaces that can easily be
used with these important devices. Augmented Reality (AR) presents an
interesting approach to interface design. It takes three properties into con-
sideration combining the real world with virtual worlds, providing inter-
action and presenting 3 Dimensional (3D) objects (Yilmaz, 2016). It gives
the users the ability to interact with virtual world objects and the real world
simultaneously. Bujak et al (2013) asserts that whenever 3D objects appear
superimposed onto the real world a magical experience is created that adds
pleasure and creates amazement and curiosity to the user.

Mobile AR is one of the fastest growing areas in AR applications (Craig,
2013). Nowadays mobile computing devices are getting popular as a plat-
form for AR applications, there has been a sweeping shift from the bulky
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AR hardware largely due to the increasing processing power of the smart
phones (Lee et al., 2009). This trend is set to continue as mobile devices
acquire more processing power.

The advent of digital technologies has seen various platforms being
developed for choreography generation. Choreographers have been cap-
tivated by the use of technology in the compositional process. Therefore,
development of applications for choreography generation is of major im-
portance. According to Davcev et al, (2003), 3D animation is a preferred
choice for dance learning. Hence the use of digital technology and soft-
ware programs challenges choreographers to observe the creative problem
space as new through confines alongside new possibilities (Alaoui, Carl-
son & Schiphorst, 2014). This research complements the existing chore-
ography generators by adding AR. Several researchers have suggested that
AR can aid reinforce motivation of students and trainees through improv-
ing their educational realism (Chang, Morreale & Medicherla, 2010). Lee
(2012) also asserts that AR applications in mobile platforms provide a lot
of promise with respect to training and planning.

The aim of our study is to develop an AR based mobile application inter-
face for choreography generation. We design, implement and compare the
mobile AR interface with the Personal Computer (PC) based choreography
generator. The results of the experiments are important in understanding
the impacts of different interactive techniques on user experience. As well
as understanding the effects of augmented reality on training applications.
In this study we provide an important contribution presenting a choreog-
raphy application bridging the gap in the creativity technologically field.

In this paper, we first discuss the related work that has been done for
choreography generation in the digital age. We then describe the interfac-
es we developed in detail and share the results that we obtained from the
experiments. We conclude by discussing the results identifying challenges
and future work.

Related Work

Choreography using computers dates back to the early 1960s. In 1967
a choreographing computer system that was prompted by the need to cre-
ate dance annotation without having the physical dancers was developed
(Noll, 1967). This article describes a two-dimensional interface, one of the
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first of its kind, it suggested a choreography application where stick figure
representations of dancers are displayed on the computer screen. The cho-
reographer controls the different movement aspects of the stick figures by
manipulating the buttons and other controls to craft different dance anno-
tations. The system was initially designed for ballet dancing and forms the
basis of modern day choreography applications. The major weakness of
the interface was the lack of dimensionality; it lacked an appeal of reality.
Another deterrent in the early systems was the limited availability of input
techniques and the low processing power of computers. However much
has been done since then on designing rich interfaces.

Since its emergence, AR has been put to use by a number of organi-
zations for teaching, visualization, training, and other applications (Lee,
2012). Diftferent applications have been developed to enhance user experi-
ence using AR. The creativity sector has used AR for stage setup in mixed
reality applications. Broll et al (2004) discusses an interactive mixed re-
ality system for stage management and choreography. The mixed reali-
ty system combines AR and virtual reality in setting up a real stage and
managing performers. The system is aimed at collective planning for stage
shows and events. The generated environment is dependent on a miniature
stage that has computer generated 3D props and characters. Using head
mounted devices users can interact with the interface and complete their
functions. A choreographer is responsible for setting up the stage the way
and then play around with the choreography before implementing it on real
dancers. Interior designers can also use this augmented reality stage to set
up different props and view the scene before implementing it. However,
this approach is dependent on expensive and bulky hardware.

Davcev et al., (2003) describe another AR environment for dance learn-
ing. The web3D based environment described is an interactive method for
dance animation relevant for training and education. This is basically an
interactive technique for dance animation which facilitated for interactive
dance steps observation, slow movement of fast steps and different angles
of view. The Web3D environment allows the choreographer to compose
different dance routines. A dancer can learn the movements by viewing
from different angles and at different speeds. However, the interface is
effective only on desktop browsers. A variety of digital choreography tools
exists, which apply different types of interactive approaches and differ-
ent ways of choreography generation. According to Alaoui et al (2014)
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as attempts to digitize choreography appear there still exists many open
questions in relation to the support tools and consensus on the standards
for choreography applications.

Desktop Interface for Choreography Generation

We first developed the PC version of the choreography generator. In
the development process we interacted with choreographers and some in-
dividuals in the entertainment sector to get their views on how exactly the
choreography process occurs. This assisted in crafting ways of controlling
the characters in the scene.

On the interface the choreographer is presented with a 3D dance stage
for choreographing. The interface has controls for adding a dancer, drawing
the path, adding props to decorate scene, controlling speed of the charac-
ters and resetting the scene. The user can select the “add dancer” button
and choose the type of dancer to add into the scene. To define the path the
character follows, the user uses the “draw path” button and then drags the
dancer using the mouse along the path they must follow. The Line Render
component of Unity is used to set a line trail to show the user the path being
defined. Once the path is defined the user can play the choreography. Whilst
playing the scene the user can use the speed slider to change the speed of
the character just like choreographers can change paces of the dancers on
the stage. To further enhance functionality the user can add different props
like trees and boxes. The user can zoom into and out of the scene using a
mouse, and also rotate the scene to view it from different angles. Other ani-
mations include a bubble to keep track of any commands that a dancer must
say on the scene, and the ability to raise hands as a sign for different signals.
The PC based choreography generator is shown in Figure 1.

Figure 1: Snapshots taken from the PC choreography generator interface
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Augmented Reality (AR) Interface for Choreography Generation

For the AR application we limited choreography to define only the
movement of a dancer from a certain point to another. The other forms of
dance choreographies are set aside for the extension of the system at a later
stage. The mobile based application allows the choreographer to add danc-
ers into an augmented reality view seen from the phone. The application
uses marker-based augmented reality approach. The marker is the stage set
up required to initiate the interface. The marker used for this application
is shown in Figure 2. The user utilizes his/her phone camera to view the
marker and initiate the interface. Once the marker is detected the user is
presented with application’s interface. The interface has controls for add-
ing a dancer, drawing the path, adding props to decorate scene, controlling
speed of the characters and resetting the scene. For zooming in and out
the user moves the camera close to the marker or away from the marker.
This functionality can also be achieved by moving the marker closer to
the mobile phone camera. Furthermore, to view the scene from all angles
the user moves the camera around the marker or rotates the marker whilst
holding the mobile phone. Figure 3 shows the final implementation of the
AR interface with 2 trees and 3 dance characters added.

chordoAR

Figure 1: Augmented reality marker

LDraw movement

Figure 3: A snapshot taken from the augmented reality interface with
props and dancers
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Experiments and Results

Experiments were conducted to evaluate the performance of users on
the two developed interfaces, the PC based version and the AR based ver-
sion.

Software and hardware

The PC based application was developed using Unity3D. The appli-
cation is available as a standalone desktop application or as a web based
application for a web browser that supports the Unity web plugin. The
AR application is android based. Implementation was done using Vuforia
and Unity3D. Unity3D is a cross-platform game engine used to develop
video games for computers, consoles, mobile devices and websites'. Vu-
foria is an AR Software Development Kit for mobile devices that enables
the creation of AR applications?. It uses Computer Vision technology to
recognize and track planar images and simple 3D objects in real-time. Uni-
ty3D and Vuforia combine to produce portable applications. The PC based
application was tested on the Mozilla Firefox web browser whilst the AR
interface was installed in a LG G4 and a Samsung Galaxy S4 during the
experiments.

Experimental Setup

In the experiments we used a total of ten test subjects, 4 females and
6 males all of them university students with a mean age is 24 years. The
test subjects were selected based on their knowledge with computers. The
experiments were carried out primarily to evaluate the usability of the ap-
plications therefore the use of non-professional test subjects, this is a pre-
liminary study. From the 10 users 6 of them were aware of AR

Users were given four tasks to perform on the two interfaces. During
the experiments the users used the interfaces in a random order to avoid
task adaptation. For the experiments we selected these simple tasks that
were easier to handle for users because all of them were first time users of
a choreographing application. In addition to the tasks the users were asked
zoom in and out, and increase speed of characters. This allowed users to
explore the interfaces further. The four tasks that were completed by the
test subjects are the following in sequence:
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Task 1) Add dancer to the left and right of the scene
Task 2) Add prop to the left and right of the scene
Task 3) Draw a simple path from the back to the front
Task 4) Play the choreography (free play time)

Objective test results were attained by recording the time required to
complete given tasks on either interface. To obtain subjective analysis af-
ter the experiments the users gave feedback about the system. The users
were required to fill the post-test user satisfaction questionnaire. During
the testing phase users were encouraged to think aloud and give any feed-
back from their observations. The user experience test conducted on the
interfaces investigated the following issues:

» Users’ awareness and experience with AR technology

» Users’ preference on touch based or pointer based interactive
technique

» Users’ reaction to the different zooming approaches

* How the users interact with the two interfaces.

* Time taken to complete tasks

We used a scale 1 to 10 to measure different usability experience meas-
ures. For mental stress and physical stress 1 represents a low stress level
whilst 10 represents high level. Satisfaction from completing the tasks and
the level of difficulty of completing the tasks were also attained using the
same scale. The users were also required to highlight how difficult it was
to understand the interfaces and give a measure of how easy it is to learn
the basic functionality.

Results

Table 1 and 2 show the results from the experiments. In the tables we
present the average time taken to carry out the tasks and the average scores
for mental stress, physical stress, level of satisfaction and pleasure in per-
forming tasks.
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Table 1: PC based Interface results

Time(s) Mental Stress [Physical Stress |Satisfaction | Pleasure
Task 1 [10.10+1.20 |4.90+1.73 3.10£1.61 6.20+1.78 7.10+1.45
Task 2 [11.40£1.13 |3.60+1.58 4.20+0.40 6.50£1.18 7.60+1.10
Task 3 [16.20+2.10 |7.00+2.01 3.10£1.10 5.30+0.67 5.10£0.50
Task 4 |[Free time 3.10+1.51 2.00+0.50 6.00+0.49 6.90+0.14

Table 2: AR interface results

Time(s) Mental Stress | Physical Stress |Satisfaction |Pleasure
Task 1 |8.50+1.90 3.10+0.15 6.01+0.45 7.10+1.10 8.20+1.01
Task 2 |16.30£1.91 |3.20+0.12 6.20+0.65 7.10+1.75 7.10+1.14
Task 3 |6.30+1.51 3.10+0.13 7.10+£0.14 8.00+0.82 8.00+0.67
Task 4 | Free time 2.00+0.10 7.10+0.02 8.20+1.10 8.10+0.54

The results indicate that completing the tasks was generally faster on
the touch based approach of the AR interface as compared to the PC based
interface. The total average time for completing the first three tasks in se-
quence is 30.7 seconds for the AR interface and 37.7 seconds for the PC
based application, demonstrating that on average the users completed the
tasks faster on the AR interface. Task 3 is performed faster in the AR inter-
face as compared to the desktop interface, the mean value for completing
the task is 6.20 seconds on the AR interface compared to 16.30 seconds for
the PC based interface. This significant difference is due to the different
interactive approaches for drawing path employed on the two interfaces.
Drawing the path on the touch based approach using a finger was simpler
and faster as compared to using the mouse on the PC based interface.

Users were generally comfortable using both interfaces despite the fact
that most of them had never used a choreographing application before. The
tasks assigned to users were fairly simple to understand as shown by the
mental stress scores. However, completing them on the different interfaces
gave interesting results. Task 3 on the PC application shows a high level of
mental stress with a mean value of 7.0 as compared to 3.10 for the AR in-
terface, this is largely due to the approach that requires more time to grasp.
Most users pointed out that drawing the path confused them in the PC
based interface. The PC based application exhibited less physical stress on
users as compared to the AR interface. This is because on the AR interface
the user has to hold the mobile phone looking at the marker, this causes
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strain on the hands with time. The desktop based interface is therefore
more user-friendly when it comes to the physical stress on the user. In the
AR interface users expressed satisfaction by being able to move around the
dancer in the scene by only moving the mobile phone around the marker.
Controlling the speed of the moving dancer was another interesting aspect
for the users. However, users were continuously making errors by drag-
ging the camera’s view when they wanted to move the dancer. The overall
mean scores for usability of the interfaces obtained are 6.50 for the PC
based interface and 8.05 for the AR interface. In comparing the two inter-
faces we found out that the augmented reality interface brings a sense of
curiosity and amazement to the user and enhances user experience, how-
ever the physical stress exerted on the user is a major concern. The rates of
errors are however higher in the touch based interface for adding dancers
and adding props as compared to the pointer based approach of the PC ap-
plication. Both interfaces showed a good visual quality with mean scores
of 7.90 and 8.10 for PC based and AR respectively. The AR interface has
few visual buttons and results show that users would learn it faster that the
PC based with a scored of 6.90 as compared to 4.40 on how easy it is to
learn the functionalities.

Discussion

Experiments were carried out to complete the same task on two differ-
ent interfaces using different interactive techniques: 1) The mobile based
AR application that uses touch based interactive approach and 2) the PC
based application that uses pointer based interactive approach using a
mouse. The results showed that when adding the dancer and the props into
the scene the rate of errors was high in the AR interface as compared to its
desktop counterpart. This result is influenced by the changing position of
the interface as the phone tilts or is held in an unstable manner. The touch
based interactive approach of the AR interface showed faster time scores
using the finger to draw path demonstrating the power of interfaces that
provide a natural way of interaction to the users.

The results of the experiments show that AR has an important part to
play in crafting training tools as mentioned by Lee (2012). It gives a com-
pelling effect to the users and excitement through the curiosity it creates.
The AR interface affords users the ability to interact with the characters
by only moving the phone around the marker. The ability to move closer



10 An Augmented Reality Interface for Choreography Generation

to the dancers on the scene and easily shift the viewing angle provided
pleasure to the users. However, mobile AR for handheld devices presents
high levels of physical stress on the hands of the user and also a high er-
ror rate when interacting with the touch screen as the mobile device tilts
and shifts positions on the hand of the user. Therefore, wearable glasses
can prove more effective for AR in training applications, which is a study
area we leave for future work. We will continue working on extending the
PC based interface and Android based interface so that we have same ap-
proaches especially with respect to drawing paths. Furthermore, we intend
to extend the interactive approach for the AR interface by allowing the
choreographer to use virtual buttons on the marker and draw on the mark-
er. In this approach the mobile phone screen becomes a merely viewing
screen but no longer the means of interaction. The AR interface can also
be extended to include voice interaction.

Conclusion

In the study we implemented a PC based and AR based choreography
generator interfaces which we compared the performance of users with in
terms of user experience. The interfaces allow a choreographer to define
choreographs and make the choreographer in charge of the dancers just
like in the real world. The results of the experiment showed that AR has
big part to play in training and educational applications. Another aspect we
tried to implement was virtual buttons and virtual drawing of paths where
the user only interacts with the marker and not the mobile device screen. In
this approach the mobile device screen becomes just a screen to view the
real world but the user only interacts with the marker. However, they were
challenges with this approach which we set aside for future work. The ad-
dition of other forms of movement and special animation for choreography
generation is another important topic for the future.
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Abstract

Augmented reality technology is one of the most noticeable visual technologies
emerging lately. Each day a different field encountered in this technology is called
augmented reality. The use of augmented reality technology is increasing in many areas.
Mobile communication, education, advertising, broadcasting is some of these areas.
With its widespread use, augmented reality also takes its place in the field of educational
technology. The aim of this study is to observe the students’ preparedness for the course
after an augmented reality supported section is distributed as lesson notes for the preparation
of the students. In this context, lesson preparation notes on the connection to the database
are prepared for the students taking the visual programming course at Vocational School
Computer Programming program. The lesson notes are supported by augmented reality
with text and videos in order for the students attend the class well-prepared and the effects
of the study on the students are observed. Two separate groups are formed to observe the
results of the application. Lesson preparation notes containing the application is given to a
group of 50 students. On the other hand, lesson preparation notes prepared only with plain
text are distributed to the other student group. Attention attractive rate of change between
the two groups showed that differentiation. This result not only apply to the other subjects
of augmented reality supported by lecture notes for a course in a subject, in increasing
student achievement and attendance rates are expected to be useful. In addition, information
is given about the use of augmented reality technology areas and issues.

Keywords: Augmented Reality, Education, Computer Training, Lecture Notes.

Ozet

Artirilmis gerceklik teknolojisi, son zamanlarda gelismekte olan gorsellik teknolojileri
arasinda en ¢ok dikkat cekenlerden birisidir. Her giin farkli bir alanda karsilasilan bu
teknolojiartirilmig gergeklik olarakisimlendirilmektedir. Artirilmis gergeklik teknolojisinin
kullanim1 bir¢cok alanda artmaktadir. Mobil iletisim, egitim, reklamcilik, yaymecilik bu
alanlardan bazilaridir. Yaygin kullanimi ile artirtlmis gergeklik, egitim teknolojileri
alaninda da yerini almaktadir. Bu ¢aligmanin amaci derse hazirlik i¢in artirilmig gergeklik
destekli boliim hazirlayarak, 6grencilerin derse hazir olup olmadiklarint gézlemlemektir.
Bu kapsamda Meslek Yiiksekokulu Bilgisayar Programciligi programinda egitim goren
ogrencilere gorsel programlama dersi i¢in veritabani ile baglantilar konusunda 6grencilerin
derse hazir bir bicimde gelmelerini saglamak amaciyla metin ve videodan olusan artirilmis
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gerceklik ile desteklenmis derse hazirlik notu hazirlanmistir. Yapilan ¢alismanin 6grenci
tizerindeki etkileri gézlemlenmistir. Uygulamanin sonuglarini gézlemleyebilmek i¢in iki
ayrt grup olusturulmustur. Uygulamayi i¢eren derse hazirlik notu 50 kisilik bir 6grenci
grubuna verilmistir. Diger 6grenci grubuna ise sadece diiz metin ile hazirlanmis ders
hazirlik notu dagitilmistir. Tki grup arasindaki degisikligin dikkat gekici oranda farklilastig1
goriilmiistiir. Bu sonugla sadece bir dersin bir konusu i¢in yapilan artirilmis gergeklik
destekli ders notunun diger konular i¢in de uygulanmasinin, 6grencilerin basarisini
ve derse katilim oranini artirmada faydali olabilecegi 6ngoriilmiistiir. Ayrica artirilmisg
gerceklik konusunun kullanim alanlar1 ve teknolojileri hakkinda bilgi verilmistir.

Anahtar Kelimeler: Artirllmig Gergeklik, Egitim, Bilgisayar Egitimi.

Giris

Teknolojinin hizli bir sekilde gelistigi glinlimiizde, bilginin de giderek
biiyiimesi bireylerin bilgiye erisebilmelerini 6nemli hale getirmektedir.
Stirekli olarak yeni teknolojilerle birlikte degisen egitim ortamlarinda, bi-
reyler igerik, 6grenenler ve dgreten ile etkilesimini artirma yollar1 aramaya
baslanmistir. Bu nedenle farkli teknolojiler uygulanmis ve uygulanmaya
devam edilmektedir (Arslan & Elibol, 2015).

Web teknolojilerinin gelismesi ve mobil uygulamalarin yayginlagmasi
ile bireyler bilgiye farkl sekillerde ulasabilmektedir. Teknoloji alanindaki
yeni terimlerden biri sanal gercekligin farkli bir versiyonu olan artirilmis
gercekliktir. Kullanicilarin gergek diinyada sanal nesneleri kullanarak, de-
neyim yasamalarina olanak verir. Bu yiizden artirilmis gergeklik hizli bir
sekilde biiytimekte ve gelismektedir. Bu teknoloji ilgi ¢ekici ve interaktif-
tir bu yilizden artirilmis gergekligin tip, imalat, kentsel planlama, mimarlik,
arkeoloji, egitim ve daha bir¢ok genis uygulama alanlar1 vardir (Pahrizkar,
vd., 2012). Azuma tarafindan yapilan bir tanima gore artirilmis gerceklik
sanal ortamlarin farkli sekillerde kullanilmasidir (Azuma, 1997). Milgram
ve Kishino (1994), artirilmis gergeklik ve sanal gercekligin ifade edilmesi-
ni kolaylagtirmak i¢in Sekil-1’de gdsterilen semay1 kullanmislardir (Som-
yiirek, 2014) (Luckin & Fraser, 2011) (Azuma, ve digerleri, 2001) (20)
(2016) (20)(Milgram & Kishino, 1994).

| Harmanlanmis Gergeklik |

Artirilmis Artirilmig Sanal Ortam
Gergeklik Sanallik .

Gergek Ortam

Sekil-1: Artirilmis Gergekligin Tanimlanmasi
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Artirilmig gergeklik uygulamalarinin, 6grenme ortamlarinda deneyime
bagli olarak 6grenmeye katki saglayacagi diistiniilmektedir. Egitimcilerin
bu yeni teknolojiyi tanimalar1 ve bir egitim materyali olarak kullanmalar1
Oonem arz etmektedir. Artiritlmig gergeklik egitim alaninda farkli amaglar
icin kullanilmaktir. Bunlardan bazilar1 kitaplara tiglincii boyut kazandir-
ma, fiziksel ve psikomotor gereksinim gerektiren egitimler, miithendislik
egitimi ve saglik bilimleri egitimi olarak siralanabilir (Somytirek, 2014).
Ogrenmelerin daha etkin olmasi i¢in daha fazla duyu her zaman icin ge-
reklidir. Artirilmis gergeklik teknolojisi etkin 6grenme i¢in gelisen yeni bir
teknoloji olarak karsimiza ¢ikmaktadir (Luckin & Fraser, 2011).

Akgayir vd. yaptiklar1 calismada fen laboratuvarlarinda iiniversi-
te dgrencilerinin yetenekleri ve laboratuvarlara karsi tutumlari lizerinde
artirilmis gergeklik teknolojisinin kullaniminin etkisini arastirmiglardir.
Calismaya iiniversiteye yeni baslayan 18-20 yaslar1 arasinda 76 dgrenci
katilmigtir. Nitel ve nicel veri toplama araglart kullanilmistir. 5 haftalik
caligma sonucunda elde edilen sonuglara gore artirilmis gergeklik tekno-
lojisi liniversite dgrencilerinin laboratuvar yeteneklerini 6nemli derecede
gelistirdigi goriilmistiir. Artirllmis gerceklik teknolojisi 6grencilerin hem
laboratuvar yeteneklerini gelistirirken hem de laboratuvarlara kars1 tutum-
larinda da pozitif katki saglamistir (Ak¢ayir vd, 2016).

Lin vd. farkli engelleri bulunan ¢ocuklar i¢in egitim aktivitelerinde ge-
lismis gorsel teknolojiyi entegre etmek igin artirilmig gergeklik teknolo-
jisini kullanmiglardir. Geometri 6grenimini kolaylastirmak i¢in interaktif
artirtlmis gergeklik uygulamasi gelistirildi. 21 ilkokul &grencisi aragtir-
maya katildi. Arastirma sonuglarina gore artirilmis gerceklik uygulamasi,
O0gretmen yardimi olmadan puzzle aktivitesini bitirmede yardimci oldu.
Artirillmig gergeklik teknolojisi kullanimin arastirmaya katilan 6grencile-
rin, geleneksel yontemlere gore puzzle oyununu tamamlama yeteneklerini
gelistirdigini gostermistir. Artirilmis gerceklik uygulamasi, engelli 6gren-
cilerin 6grenme motivasyonlarini artirmakla beraber hata yapma korkusu-
nu da azalttig1 goriilmiistiir (Lin vd, 2016).

Mobil cihaz sayisinin giiniimiizde hizli bir sekilde artmasiyla artirilmig
gercekli uygulamalarinin sayilar1 da artmaktadir. Artan islem giicii saye-
sinde aragtirmacilar mobil cihazlar icin artirllmis gergeklik uygulamalari
gelistirmektedir (Azuma, ve digerleri, 2001). Herhangi bir alanda egitim
alan kisiler fiziksel bir nesne iizerinde ¢alisirken, bu konu hakkindaki de-
tayli bilgiyi artirilmig gergeklik uygulamasi ile edinebilirler.
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Amerika Birlesik Devletleri merkezli Pew arastirma kurulusunun ver-
digi oranlara gore Tiirkiye’de akilli telefon kullanim orani son yillarda
bircok Avrupa iilkesini geride birakmistir. Arastirmaya gore, 6zellikle 18-
34 yas arasi genglerde akilli telefon kullanim orani1 %93 olmustur (www.
teknolo.com, 2016).

Bu c¢alismada mobil cihazlar i¢in gergeklestirilen artirilmig gergeklik
uygulamalar1 incelenerek ve meslek yiiksekokullarinda okutulan verita-
bani dersi i¢cin SQL Server yaziliminin kurulmas: ve SQL sorgularinin ¢a-
listirillmasi i¢in artirilmis gergeklik uygulamasi gelistirilmistir. Artirilmis
gergeklik uygulamasi ile desteklenen materyal 50 kisilik bir 6grenci gru-
buna dagitilmistir. Diger 68renci grubuna ise diiz metin olarak hazirlanan
ders notu verilmistir. Derse hazir bulunusluluk ve uygulamalarin yapilma-
s1 esnasinda iki grup arasindaki farkliliklar gézlemlenmistir.

Artirilmis Gergeklik Uygulamalar:

Son yillarda artirilmis gergeklik destekli uygulamalarin sayis1 artmak-
tadir. Bu uygulamalari1 otomotiv, uzay, egitim, saglik gibi farkli alanlarda
gorebiliriz. Biiyiik firmalar uygulamalar gelistirerek miisterilerine ve ken-
di kullanicilarina sunmaktadirlar. Avrupa’da birgok egitim kurumu tani-
timlarini artirilmis gerceklik uygulamasi ile yapmaktadir.

Sekil-2’de BMW firmasi tarafindan gelistirilen araglarin bakim ve ona-
rim1 konusunda servis elemanina yardimei1 olmasi igin gelistirilen artiril-
mis gerceklik uygulamasi gosterilmistir.

Sekil-2: BMW Bakim Onarim Uygulamasi

Sekil 3’de goriilen Star Chart uygulamasinda mobil cihaza kurulduktan
sonra, uygulama ile gokyiiziine bakildiginda, ¢esitli gezegenlerin ve yildiz-
larin konumu hakkinda bilgi vermektedir. Star Chart uygulamasi uzay bi-
limcileri ve gokyiiziinde bulunan nesneler iizerine egitimlerde kullanilabilir.
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Sekil-3: Star Chart Uygulamasi

Marshall firmasi tarafindan evlerdeki duvar renk denemeleri i¢in ben-
zer bir uygulama gelistirmistir. Uygulamaya ait gorseller Sekil-4’de goste-
rilmektedir (Webrazzi.com, 2016).

Sekil-4: Marshall Renk Secimi Uygulamasi

Artirilmig gerceklik uygulamasi ile yapilan bir diger uygulamada Layar
uygulamasidir. Hollanda’da aktif halde kullanilan uygulama etrafinizdaki
nesneler hakkinda bilgi vermektedir. Gergek objeleri tanimlayarak arttiril-
mis gergeklik ile nesnelerin lizerinde dijital bilgisini gostermektedir. Layar
uygulamasina ait ekran goriintiileri Sekil-5 te gdosterilmektedir.

Sekil -5: Layar Uygulamasi
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Artirillmig gergeklik uygulamasinin kullanildigi alanlardan biride mi-
marlik alanidir. Mimari ¢izimlerin gorsellerinin gosterilmesi i¢in artirilmis
gerceklik teknolojisi kullanilmaktadir. Mimarlik uygulamalarina ait gor-
seller Sekil 6°da gosterilmektedir.

—

Yontem

Glin gectikge artan mobil cihaz sayist ile beraber kullanilan mobil uy-
gulamalar da gesitlenmektedir. Mobil cihazlarin yogun kullanimi, mobil
cihazlarin 6nemini de artirmaktadir. Egitim alaninda da mobil cihazlar et-
kin olarak kullanilmaktadir. Egitim uygulamalari, sanal siniflar, cevrimigi
kurslar mobil cihazlar iizerinden takip edilebilmektedir.

Artirilmig gergeklik kavrami egitim alaninda farkli uygulamalarin ya-
pilmasina da olanak saglamaktadir. Ilkokul ¢agindaki dgrencilerin farkli
konulardaki egitimlerinden baslamak {izere, {iniversite 6grencilerine veri-
lecek egitimlere kadar artirilmis gergeklik kullanilmaktadir.

Artirllmis gergeklik uygulamalart mobil cihazlarda kullanilan isletim
sistemlerinde ¢alisabilecek bir¢ok uygulamaya sahiptir. Bunlardan bazilari
Alive, Augment, Aurasma, Blippar, Junaio, Layar ve Wikitude uygulama-
laridir. Bu programlara ait 6zellikler Tablo-1’de verilmistir (Demirer &
Erbas, 2015).
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Tablo-1: Program Ozellikleri

N Operating | Workin Video |Social |External |Position
Application S)?stem § Media i 2D 3D Playing | Media | Web Page | Based
Alive A/IM PC/SP/Tab Evet |Hayir |Evet Hayir | Evet Hayir
Augment A/l SP/Tab Evet |Evet |Evet Hayir | Evet Hayir
Aurasma AJT SP/Tab Evet |Evet |Evet Evet Evet Hayir
Blippar A/i/M SP/Tab/Glass |Evet |Evet |[Evet Evet Evet Hay1r
Junaio A/l SP/Tab/Glass |Evet [Evet [Evet Evet Evet Evet
Layar A/ SP/Tab Evet [Evet [Evet Evet Evet Hayir
Wikitude | A/Q SP/Tab/Glass |Evet |Evet |Evet Evet  |Evet Evet
A: Android, I: i0OS M: Microsoft Telefon, PC: Kisisel Bilgisayar, SP: Akilh Telefon,

Tab: Tablet, Glass: Google Glass

Gergeklestirilen calismada; artirilmis gerceklik programlarindan, Au-
rasma Studio yazilimi kullanilarak dokiimanlara videolar eklenmistir. Au-
rasma Studio yazilimi kullanimi kolay bir uygulamadir. Aurasma uygula-
masi diger uygulamalardan farkli olarak mobil cihazlar1 kullanarak kisisel
artirtlmis gerceklik uygulamalari olugturulmasina izin vermektedir.

Uygulamanin kullanilabilmesi i¢in; Aurasma Studio yazilimin web si-
tesinden bir hesap olusturarak veya mevcut hesap var ise girig yapilarak,
uygulamanin mobil telefona indirilmesi gerekmektedir. Gergeklestirilen
uygulamada daha 6nceden veri tabanlarina kaydedilmis bir goriintii kul-
lanilmaktadir. Bu goriintii ister disarida bir afis seklinde olsun, ister bilgi-
sayar ekraninda olsun uygulama ile tarandiginda bir fotograftan ziyade in-
teraktif bir goriiniime donlismektedir. Aurasma Studio web uygulamasinin
gorintiisii Sekil-7’de gosterilmektedir.

A | purasma Studio oo [Zams y wraun + Create New Aura

Explore Auras

AMERICAN

HUSTLE

Newest s won >
v must -
o* m l

Sekil-7: Aurasma Studio Yazilimi Ekran Goriintiisii
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Calismada kullanilan dokiiman ve uygulamasi meslek yiliksekokullari-
nin bilgisayar programciligi programinda okuyan ve veritabani dersini alan
ogrenciler i¢in hazirlanmistir. Dokiiman yardimiyla dersi alan 6grencilerin,
derste iglenecek olan konu hakkinda 6n bilgi edinerek derse hazir bir sekil-
de gelmeleri ve ders esnasinda da gorsel destek almalari amaglanmaktadir.
Dokiimanin metin kismi i¢in 6nceden hazirlanan ders notlar1 kullanilmaistir.
Dokiimanda SQL Server yaziliminda, veritabani olusturma ve olusturulan
veritabani igerisine tablo ekleme islemi hem yazili olarak hem de artirilmis
gerceklik uygulamasi ile gorsel olarak anlatiimaktadir. Dokiiman Sekil-8
gosterilmektedir. Sekil-9’da ise kullanilan uygulama ile ¢alistirilan artiril-
mis gerceklik uygulamasi ekran goriintiileri verilmektedir.

SQL Veritabani Olusturma

Bu yazmis kullmacgms veinbumn mal hstmogmen mbeogm §ind SQL ieinds sl
veritahamn ohustuzabilecegimizi séreli.

1) SQL Server Management Studia'ya baslatyoruz. Ve bizi b ekran karsiyar. Conneer btomma =

tkliyoruz ve sesver'a baglamyoruz.

5) Gardiighmsiz 2 yens veritabommmmuz: el oldk.

3) Agalan yeni pencerais veritshem bilgilerimizi girmaye bhaghyoruz. Database name sl veribammez
irecegimiz istui yazyoruz. Owner aln adrini i segiy default alarak biz
okduguma icin buraya dolmmyorsz. Use fallext indexing bize biyik veriler arasma daba bush aramm
vermesi igin burayt sgareliyoruz. Database fles bolimmnve varitbarsrmela igih gasil bilziler istelestyoe.
OF butomum ekliyoruz ve devam edivoruz.

Sekil-8: Dokiiman Sayfalari

AURASMA

Sekil-9: Artirilmis Gergeklik Uygulamasi Ekran Goriintiileri
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Artirilmig gergeklik uygulamasi, dokiiman ile beraber 50 kisilik 6grenci
grubuna derse hazirlik amaciyla verilmistir. Diger bir 6grenci grubuna ise
ayni dokiiman sadece standart ders notu olarak dagitilmistir. Derste iki
farkli 6grenci grubu goézlemlenmistir.

Sonuc¢

Teknolojinin hizla gelismesi her alanda oldugu gibi egitim alaninda da
farkli yaklagimlar sunmaktadir. Gelistirilen farkli uygulamalar ile 6glenci-
lerin egitim ortamlar1 her gegen giin gelistirilmektedir. Ogrencilerin daha
aktif olarak derse katilimini saglayacak, basarilarini artiracak, konulari is-
tedikleri zaman istedikleri yerde yaparak ve yasayarak 6grenebilmelerine
olanak taniyacak farkli uygulamalar gelistirilmistir.

Bu ¢alisma da gelistirilen teknolojilerden artirilmis gerceklik uygula-
mas1 veritabani dersinin bir derslik konusu lizerine uygulanmistir. Yapilan
calisma da iki 6grenci grubu karsilastirtlmistir. Artirilmis gergeklik uy-
gulamasi ile zenginlestirilen icerik ile derse hazir sekilde gelen 6grenci
grubunun derse hazir bulunusluluk olarak, diger gruba gore daha iyi oldu-
gu gozlemlenmistir. Dersin islenisi, derste islenen 6rnegi anlama ve ders
zamaninin verimli olarak kullanilmasi gibi diger etkenlerde de artirilmis
gerceklik uygulamasimin faydal oldugu goriilmiistiir. Tablo-2’de yapilan
calismaya ait sonuglar gosterilmektedir. Arttirtlmis gergeklik uygulamasi
ile desteklenen dokiimani kullanan 6grenci grubunun uygulama sonucun-
daki basar1 oran1 diger gruba gore daha ytiksektir.

Tablo-2: Karsilastirma Sonuglar1

Dersin Konu Yapilan Ornek | Uygulama
Siiresi Anlatimi Sayisi Basarisi

Artirillmis Gergeklik ile

Desteklenen Ogrenci |50 Dakika 15 Dakika 2 adet 42 ?grenm

Grubu (50 Ogrenci) veritabani (%84)

Standart Ders Notu | adet 29 Ogrenci
Dagitilan Ogrenci Grubu | 50 Dakika | 27 Dakika veritabant (%60.4)

(48 Ogrenci)

Tablo-3’de ders notu dagitilan 6grenci grubunun vize ve final notla-
rindaki basar1 durumunu gosteren, ortalamalar i¢in iki 6rnek arasindaki t
testi sonuglar1 gosterilmektedir. Ders notu dagitilan gruptaki 6grencilerin
basarilarinin arttigi gozlemlenmektedir.
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Tablo-3: Basar1 Durumundaki Degisiklikler

Degisken | Degisken
1 2

Ortalama 61,94737 |66
Varyans 523,0526 |338,5556
Gozlem 20 20
Pearson Korelasyonu 0,950808
Ongoriilen Ortalama Farki |0
df 18
t Stat -2,25465
P(T<=t) tek-uglu 0,018425
t Kritik tek-uglu 1,734064
P(T<=t) iki-uglu 0,036849
t Kritik iki-uglu 2,100922
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Abstract

Use of Augmented Reality (AR) is widely studied in the context of cultural heritage
with applications displaying buildings which existed in the antiquity, yet unfortunately
stand as ruins today. In this study, we present a mobile application for demonstrating the
use of AR as a means of learning history. Seven wonders of the world were taken as a
sample lecture. 3D augmented reconstructions of the ancient buildings are reconstructed
based on the original reconstruction drawings by archaeologists. These buildings are
then displayed on a flat surface where markers are placed. Text overlays are also used to
display the history about the wonders of the ancient world. The application is expected
to increase student motivation and enthusiasm to learn more about the world heritage.

Keywords: Augmented reality, wonders of the world, desktop history lecture, cultural
Heritage.

Introduction

Augmented Reality (AR) is a method to blend the real world imagery
with computer generated artificial objects (Azuma, 1997). In other words,
AR 1is an extension of a user’s environment using artificial contents. As
the nature of real world imagery, most of the augmented objects are 3D to
make the synthetic objects suitable to real world. AR aims to simplify real
world with helper objects like information boxes, live stream videos and
etc. Also, another aim of AR is generating non-existing objects in real world
to understand them properly. AR has been getting more popular day by day
because of development of mobile, 3D headset devices, thanks to devel-
opments in computer graphics technologies and increasing computational
power in those devices (Rivera & Meulen, 2014). As a result more realistic
results can be achieved, making AR to be presented to a wider community
(Azuma, Baillot, Behringer, Feiner, Julier, & Maclntyre, 2001). Therefore,
AR 1is a newly research area for both academy and industry. Cultural herit-
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age is hard topic to learn and teach without visual facilities. Besides, there
are not many resources for each cultural heritage or not enough visualiza-
tion to provide a thorough understanding (Kaufmann, 2003). Development
of AR technologies contributed to cultural heritage by showing ancient or
maybe non-existing objects onto real world (Koyuncu & Bostanci, 2007).
For instance, Temple of Artemis at Ephesus which remains only one pillar
today has been reconstructed. The only remaining structure among the sev-
en wonders of the World is the Great Giza Pyramid in Egypt. Therefore, it
is important to reconstruct these ancient structures. One usage of AR in cul-
tural heritage is showing antique buildings as their old structures. So, that
method helps to those antique buildings stay the same even though they
were reconstructed. Another but similar thought is that instead of recon-
struction in real buildings, we can reconstruct those buildings in AR world.
Those approaches are accepted by archaeologists because of reaching new
generations as the same as original buildings in both thoughts.

Background

Augmented Reality is a computer graphics problem. Instead of solving
detection, tracking and other problems about AR and computer graphics,
here we focused on other problems like accuracy and visualization of sev-
en wonders of the World buildings properly. There are two main approach-
es for AR object tracking and positioning; marker-based and markerless
(Bostanci, Kanwal & Ehsan, 2010). Marker is an element to identify the
position of the artificial objects to render that object onto that marker. The
marker should be as unique as possible to be vary from all other objects
in the environment. The markers used in the study are shown in Figure 1.
Those markers are a small copy of the models with an indicator images.
The latter method mentioned earlier is the markerless systems. In same
cases marker based systems is not efficient or not suitable at all instead of
that markerless tracking systems could be used for specific problems such
that outdoor or Geolocation based AR applications. That applications of
AR is easier to use and implement using markerless tracking systems, that
is why that method is more suitable. Another approach of implementing
markerless tracking system is using feature extraction in the camera image
to place the model on a osition or a place. In this method, the captured
image from camera should be processed to extract the features and decide
where the artificial object will be placed on (Bostanci, Kanwal & Clark,
2015).
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Figure 1: Markers for the models

Wikitude

Wikitude is a multi-platform Augmented Reality Software Develop-
ment Kit (SDK) which was used here to detect and track marker objects.
There are several SDKs for Augmented Reality in the wild as a product
both in open source and closed source however most of them have the
same capabilities and the same technologies used and they all have mas-
tery on different aspects (Van Krevelen & Poelman, 2010). The following
SDKs are the most popular among AR researchers; Wikitude, ARToolKit
and Vuforia SDK (Amin &Govilkar, 2015). Wikitude has a large develop-
er community and hence detailed documentation for developers in their
website. Wikitude SDK for Android Javascript APl and Wikitude SDK
for Epson Moverio was used. Both SDKs use Javascript to define targets,
objects which will be rendered, actions, music and other objects to support
other synthetic objects.

Model Creation

Cultural Heritage may be the most important assets of the World histo-
ry. So that, it should be clearly explained and reach to the students as accu-
rately as possible to the original structures (Wolfenstetter, 2007). Because
of those concerns, in this paper, we made use of reconstruction maps and
images of seven wonders of the World which have been drawn by archae-
ologists. As seen in Figure 1 above, the markers consist of minimal size of
the models which are created. There is a small icon in the marker which
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looks like a mobile phone and a hand image which emphasis of scanning
that image. Those markers will be placed on the desktop to show these
models in students’ desktop while studying these historical structures in
a class environment. The models placed on the markers were generated
in 3D Studio Max. The output file format of the 3D Studio is not suitable
for Wikitude SDK. For this reason, the output had to be converted to WT3
Wikitude SDK supported format. There is an encoder in Wikitude toolbox
to make the conversion. The output of the Wikitude 3D Encoder is suitable
to render in the Wikitude SDK and place it on any marker. Wikitude Target
Manager is required to create the targets which is actually markers. All the
markers are combined in a WTC file and the file is given to the application
which works with Wikitude SDK.

Great Pyramid of Giza

Great Pyramid of Giza is the oldest and the largest pyramid among the
pyramid complex in El Giza, Egypt. As described above, Great Pyramid
of Giza is the only one of the seven wonders of the World which remains
safe today. The most impressive parts of the pyramid for visitors are the
scale of the building, considering the engineering capabilities of the time.
The pyramid height is 137m which was used 3 - 15 tons of granite blocks
in construction of the pyramid (Edwards, 1972).

Figure 2: The Model of Great Pyramid of Giza
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The pyramid shown in the Figure 2 has the real sizes as the Great Pyr-
amid of Giza with scale of 1/2 in all axes. When rendering the model the
image is scaled to approximately 1/60 size and that makes the model to
scale at 1/120 of the real sizes when rendering and showing to user to make
the model suitable for desktop. Also, there is another scaling factor used
here for the marker sizes. The second scale operation combined the scale
ratio with marker scale to generate the real scale ratio. That should make
the model whether so small or so big (Woldegiorgis, 2014).

The pyramid was constructed by heavy blocks and that makes the view
of the pyramid getting irregular and random. In this paper, those blocks has
been created irregular to emphasis the same feeling effect of the pyramid
. 3D Studio Max offers a tool that helps to create the irregular distribution
of an object onto another object. To achieve that view of the pyramid, the
primitive pyramid model is created in the expected sizes and rotation with
a primitive box object created in any sizes and rotation because the object
will be distributed on the pyramid. The Subdivide modifier of 3D Studio
Max makes the pyramid object splits into small object pieces. The scatter
object which is listed in compound objects makes the distribution the box
object onto the sub-objects of the pyramid. At the end of the processes and
the tuning, the model resulted the view which is shown in Figure 3.

Figure 3: Irregular distribution of blocks in Great Pyramid of Giza
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The Temple of Artemis at Ephesus

The Temple of Artemis was constructed three times in the ancient time
but today it has been remained only one pillar. The third phase of the
Temple of Artemis comprised of more than 127 pillars (Bammer, 1972).
However the model which was created for this paper contains 100 pillars
because of high polygons count and low FPS (Frames per Second) prob-
lem. Another approach to overcome the problem is reducing the detail in
the model. The most detailed part of the model is that the pillars and their
surface. However there is a trade off between detail and the pillar count.
The second approach, reducing count of the pillars is not suitable to pres-
ent the real history however the first approachmakes the model more The
Temple of Artemis was constructed three times in the ancient time but
today it has been remained only one pillar. The third phase of the Temple
of Artemis comprised of more than 127 pillars (Bammer, 1972). However
the model which was created for this paper contains 100 pillars because of
high polygons count and low FPS (Frames per Second) problem. Another
approach to overcome the problem is reducing the detail in the model. The
detailed and less complex. Therefore the model contains less number but
more detailed pillars inside. The reconstruction of the Temple of Artemis
is shown in Figure 4 below.

Figure 4: The Model of the Temple of Artemis at Ephesus
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The pillars can be created by adding a cylinder and subtracting the 12
small sized cylinders. The small cylinders should be pass round the main
cylinder before subtraction. At the end of the modeling the result will be
shown in Figure 5.

Figure 5: The Model of the pillar (top and front view)

Other details in the created model are the carriages and pool. The car-
riages have been added the model because of the paintings of the temple
shows that the temple could have two carriages in front of the entrance.
The model of the carriage was obtained from third party model repository
and imported into the project. All other models and minimodels which are
shown in the paper is built for this study from scratch. There is no infor-
mation about the top view of the temple so the pool which is shown when
user looks in the top view was put to enrich the model. The Artemis model
is created in real sizes with scale factor of 1/3. In the application there is an
additional scale factor with 1/180. As described in the above section, there
1s another criterion in the scale, marker sizes.

Mausoleum at Halicarnassus

The Mausoleum at Halicarnassus was built by 4 Greek sculptors which
created each side of the mausoleum ( Cook, Ashmole & Strong, 2005 ).
The Mausoleum was 45 meters long and the Mausoleum has been created
in real sizes without any scale factor in modelling. As described previous
models the same rule applies to the Mausoleum, in the application there is
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a scale factor with 1/180 and there is another criterion in the scale, marker
sizes. The reconstruction of the Mausoleum at Halicarnassus is shown in
Figure 6 below.

There are two carriages and 37 pillars in the 3D model of the Mausole-
um at Halicarnassus and these are the same as the objects which was used
in Temple of Artemis. The one of the reason to use the same objects in the
two wonders is that one of the four sculptors who built the Mausoleum
at Halicarnassus had managed the rebuilding of Temple of Artemis. The
Mausoleum originally contains 10 pillars each side but there are 9 pillars
each side in this work because we need to put proper size of pillars onto
the original size of the floor. The stairs design in the top was made of a
simple box object and array tool in 3D Studio Max. The array tool helps to
decrease length of sides of the box object in each layer gradually. So the
Mausoleum model can emphasis the same stairs as original one.

Figure 6: The Model of Mausoleum at Halicarnassus
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Figure 7: The Model of the decorations

The top side of the model contains 4 corner decorations and 58 side
decorations which are shown in Figure 7. The corner decorations are made
of 2 boxes in bottom and 2 pyramid objects in top. The side decorations is
made simpler than corner objects. The objects used in the side decorations
is a box object and a pyramid object.

Lighthouse of Alexandria

The Lighthouse of Alexandria, also called The Pharos of Alexandria,
was the tallest human-made structure in the World ( Laliberte, 2013 ). The
lighthouse was 135 meters long and the Lighthouse has been created in
real sizes without any scale factor unless in the application there is a scale
factor with 1/180 with additional possible scale factor, the marker size.
The reconstruction of the Lighthouse of Alexandria is shown in Figure
8 below. In the model the bottom part contains 160 lights in 4 sides. The
middle part and top part contains 32 and 10 lights respectively. There are
202 lights in total and those lights helps to be seen by the ships’ crew.
Those lights are made of simple box objects with the suitable textures.
The ground part filled with sea texture to emphasis that the lighthouse is
standing on the sea.
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The original lighthouse contains a moving light to focus on something
near the lighthouse. However that light was not ready in this work however
it may be added with a proper moving animation or a focusing animation
to the animating helper character which will be described below sections.

Figure 8: The Model of Lighthouse of Alexandria

Statue of Zeus at Olympia

The Statue of Zeus at Olympia model was bought from the external
source (http://3dfoin.com/godstatue.html, 2016) due to complexity of the
modelling. The Statue of Zeus is consist of a standing man with crown in
his head, a throne and a spear model. However the model had have prob-
lems about texture which was implemented with the normal mapping. The
Wikitude Android Javascript API does not support normal or bumping tex-
ture mapping. Due to these limitations, the textures rearrange with suitable
technique which is used in the other models described above. The complex
model produces high polygon count and low FPS problem. Due to this
problem MultiRes modifier in 3D Studio Max modifier helps to reduce
and optimize the Statue of Zeus model. The reconstruction of the Statue of
Zeus at Olympia is shown in Figure 9 below.
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Figure 9: The Model of Statue of Zeus at Olympia

Colossus of Rhodes

The Colossus of Rhodes was bought from the external source ( https://
www.tinkercad.com/things/krqnNZxvTtw-the-colossus-of-rhodes, 2016 )
due to complexity of the modelling. The model consist of 2 parts; a plat-
form and a man standing on that platform with a bowl in his right hand.
Compared to Statue of Zeus at Olympia model, there was not any error
in the textures or any other technical limits about the Colossus of Rhodes
model. The only situation which have been faced with is that the model
was contains lots of unnecessary parts for this paper therefore those redun-
dant objects have been removed from the scene and have added a plane on
ground with sea texture to emphasis the Colossus on the sea. The recon-
struction of the Colossus of Rhodes is shown in Figure 10 in below.
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Figure 10: The Model of Colossus of Rhodes

Animating Helpers

In this paper, the aim is preparing an environment for students to study
the seven wonders of the World. Therefore the 3D models and the text
based information is not enough to motivate students and teach the topic
effectively and efficiently. So, animated helpers have been added to each
wonder scene to help students to listen history and critical information
about the wonder. One of the simple Egyptian character was created us-
ing Character Generator by Autodesk (https://charactergenerator.autodesk.
com/, 2016). That online tool helps to generate a character just by selecting
general model, face, body, skin and etc. The characters will be generat-
ed with suitable skeleton. The prepared Egyptian character is shown in
Figure 11 below. Using 3D Studio Max Animation feature and prepared
skeleton, the walking animation was prepared easily. The character moves
right hand and left leg together then that follows with left hand and right
leg movement to represent the same walking behaviour as a human. Then,
that walking animation repeated around the wonders just by rotating and
repeating the same walking animation.
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One of the native Egyptian speaker helps to vocalize the Egyptian char-
acter to teach the wonders. The native speaker used in this project helps to
give the impression that a local person or a tourist guide is presenting the
history of the wonder (Cohen, & Cooper, 1986).

[+ T [Left ] [Standar

Figure 11: The Egyptian character

Results

The user interface was designed for Android mobile devices and Epson
Moverio smart glasses. The application which aims to give as much as
possible information about that wonders of the World was designed for
this paper and the application was decorated with Android SDK built-in
effects that improves the user experience and increment time that spend by
the student. The main activity of the application was designed to give brief
information about all the ancient wonders of the World. Each wonder im-
age contains a link to its description and that descriptive page consists of
the detailed information about the wonder and a small button at the bottom
of the page. The button will trigger the Wikitude camera activity to detect
the target and render the artificial objects.
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Y Py 00:43 X
7 Wonders i Great Pyramid of Giza Great Pyramid of Giza

Figure 12: The user interface pages which was taken from mobile
application

The icon of the application is shown in Figure 13. The icon which will
be shown in the application list of the mobile device is an icon of Giza pyr-
amid complex and a circular White border. That image was obtained from
Google which use the icon in the search page to make users to explore the
Giza pyramids. The icon was chosen because of users familiarity to it.

7 Wonders

Figure 13: The icon of the mobile application
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All the models were supported with the animating helper characters,
musics and text overlays to expand the sense of AR. The text overlay has
the little information about model and be placed on the top right corner of
the mobile device screen. The music for the models is chosen to emphasis
the culture and the ancient time of the model. The view of the application
in a desktop is shown in Figure 14.

0B/s (§ TR 18:59

[l Saving screenshot... Bl il & 628/s (§ = (@8} 22:07

Great Pyramid of g Temple of Artemis 2 Great Pyramid of
Giza Ephesus

Figure 14: The results of the application

Conclusions and Future Study

The application and the models which was developed in this study are
expected to help the students and teachers to enhance the learning expe-
rience in the context of cultural heritage. The study and its usage in the
education is expected to prove that AR should help the education to under-
stand the topics easily, effectively and interactively. The application was
designed user-friendly to be easy-to-use and reach more students as pos-
sible. Another view of the development of the application is that it could
motivate the development of applications in other fields of education to
increase the use of the AR in education. The developed application helps to
obtain information about the ancient wonders of the World and its proper-
ties. There are limited number of people who exactly knows their countries
history and the common history of the World. It is expected that the ap-
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plication presented here can be presented to different countries’ historical
information in different language settings as another type of expansion
in the education. That will allow the people to get knowledge about their
countries or the information which they are interested in. The application,
in its current form, offers six of the Seven Wonders of the World. Remain-
ing model were not currently being created and added to the application.
Detailed runtime tests are also to be conducted with full feature set. The
application and the education method presented in the here should also
be tested in the schools. Future work will involve contains modeling of
those wonders and put into the application with full of descriptive infor-
mation. The AR world which was created in this paper has limited options
to teach the models such that texts, sounds and characters. In the future,
we are planning to combine the animated AR agent which helps to teach
the models to the students with artificial intelligence. The character will
have speech and maybe speech recognition features to answer the ques-
tions coming from the students.
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Ozet

Teknolojik degisimler hayatimizi sekillendirmekte ve egitim ortamlarmin yeniden
diizenlenmesi ihtiyacin1 dogurmaktadir. Giiniimiizde mobil teknolojiler yayginlik kazan-
mis olup, egitsel amaglar i¢in mobil araglarin diizenlenmesi, mobil cihaz ve yazilimlarin
egitim ortamlarina entegre edilmesi elzem hale gelmistir. Bu nedenle bdyle bir programin
hazirlanmasi ihtiyact dogmustur. Ayrica hazirlanan uygulama uzaktan egitim yoluyla su-
nulmasi zor olan pratige dayali derslerin 6gretimini kolaylastirmak amaciyla etkilesimli
kisimlart da ig¢inde barindirmaktadir. Bu nedenle kullanicilarin her zaman ve her yerde
bilgiye erisebilmeleri, uzaktan egitim yoluyla 6gretilmesinde zorluklar yasanan tecriibe
gerektiren dersleri daha iyi kavrayabilmeleri amactyla mobil araglarindan ¢evrimdisi bir
sekilde erisebilecekleri donanim ve elektronik derslerini kapsayan, android tabanli mobil
bir uygulama hazirlanmistir. Uygulama java dili kullanilarak Eclipse yazilim ortaminda
hazirlanmistir.

Anahtar Kelimeler: Android, Uzaktan Egitim, Mobil Ogrenme.

Abstract

Technological change is creating the need for the reorganization of the educational
environment and shaping our lives. Nowadays, mobile technology is being widely used, the
regulation of mobile devices for educational purposes, to be integrated into mobile devices
and software training environment has become essential. Therefore there was a need to
prepare such a program. In addition, the interactive application is prepared to facilitate the
teaching of which is difficult to practice-based courses offered through distance education
are part of the host. Therefore, users are always able to access information wherever, so
that they can better understand the lesson that require taught the difficulties experienced
experience with distance education can access offline on their mobile means by which
hardware and covering electronic courses, android-based prepared a mobile application.
Application software has been prepared in Eclipse environment using the java language

Keywords: Android, Distance Learning, Mobil Learning.
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Giris

Bireyin davraniglarinda kendi yasantisi yoluyla ve kasitli olarak isten-
dik degisim meydana getirme siireci olan egitim (Ertiirk, 2013), kendini
gergeklestirebilmek i¢in cesitli araglara ihtiyag duymaktadir. Bu araglar
kagit kalemden bilgisayara genis bir yelpazede c¢esitlilik gostermektedir.
Egitimde ara¢ olarak sadece kagit kalem kullanilmamaktadir. Zamanina
gore egitim araci olarak farkli materyaller kullanilmistir. Bu materyaller
gelisen bilim ve teknolojinin bir sonucu olarak zamanla degismistir. Netice
olarak degisen teknoloji egitimi de etkilemektedir. Egitimi etkileyen tek-
noloji kavramini tanimlamak gerekirse: “Teknoloji, insanoglunun duydugu
ihtiyag ve isteklerinin karsilanmast amaciyla dogal ortamin yenilenmesi,
degistirilmesi veya diizeltilmesidir”(Basbogaoglu, 2014). Teknolojiyi egi-
time Ozellestirirsek ortaya egitim teknolojisi denilen bir kavram ¢ikmak-
tadir. Egitim Teknolojileri, Ogrenme ve iletisim alanlarindaki arastirma
ve kavramlara dayali sistemli bir planlamaya uyarak, erisilebilen insan
giicii ve dist kaynaklara belli yontem teknikleri akilli ve ustaca kullanarak
varilan sonuglart degerlendirme yoluyla egitimin ozel hedeflerine ulasma
stireci olarak tanimlanabilir (Basbogaoglu, 2014).Egitim teknolojileri de-
nilince her ne kadar aklimiza kara tahtayla, beyaz tebesir gelmese de, kimi
uzmanlara gore bunlar da egitim teknolojileri tanimi igerisine girmektedir.
Artik kara tahtalar yerini akilli tahtalara, kagitlar yerini tabletlere birak-
maktadir. Bilisim teknolojilerinin hizli gelisimi, internetin kiiresel dlgekte
yayginlagmasi egitim teknolojilerinde de degisimlere neden olmustur. Git-
tikce daha da yayginlasan bilgisayarl egitim artik giiniimiizde yerini mobil
ogrenmeye ve daha farkli tekniklere ve yontemlere birakmaktadir(Bulun,
Giilnar ve Giiran, 2004, s. 165). Ulkemizde okullarda yeni egitim teknolo-
jilerinin kullanimina bir 6rnek olarak FATIH projesi gosterilebilir. Bu proje
ile iilke genelindeki Lise ve Ortaokullarda egitimin Akilli Tahtalar, Tab-
letler ve egitsel yazilimlar ile yapilmasi planlanmaktadir(Ekici ve Yilmaz,
2013, s. 317). Akilli Tahtalar diinya ¢apinda da ilgi gérmektedir. Ingiltere,
Amerika, Avustralya gibi bir¢ok iilkede akilli tahtalara ayrilan biitce biiyiik
oranda artmistir (Zengin, Kirilmazkaya ve Kececi, 2012, s. 526).

Egitimde teknoloji kullaniminin 6grenci basarisina pozitif katkist oldu-
gu diistiniilmektedir. Yapilan bir arastirmada 6grencilerin tablet bilgisayar
kullanimin1 eglenceli bulduklari, tablet bilgisayar kullanimimin 6grenme-
lerine katkida bulundugunu iddia etmektedirler(Tekerek, Altan ve Giindiiz,
2014). Japonya’da yapilan bir aragtirmada multimedya imkanlari ile dona-
tilan siniflarda, 6grenci basarisinin arttigi, israil drneginde ise matematik
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derslerindeki %42’°lik basar1 oraninin, 6zel yazilimlarla ve bilgisayar des-
tekli 6gretimle sunulmasi sonucunda %99’a ulastig1 goriilmiistiir(Akdag
ve Tok, 2010).

Tayvanda yapilan bir arastirmada okul 6ncesi 6grencileri iki gruba ay-
rilmistir. Deney grubu 6grencilerinin hareket algilayict Asus Xtion PRO
kameras1 yardimiyla motor becerilerinin ve 6grenme diizeylerinin gelis-
tirilmesi amaglanmistir. Kontrol grubu 6grencilerinin ise ayni amaglara
geleneksel yontemlerle ulagsmasi saglanmistir. Sonug olarak deney gru-
bundaki 6grencilerin kontrol grubuna gore daha fazla gelisim gosterdikleri
goriilmiistiir(Hsiao ve Chen, 2016). Cin’de yapilan bir arastirmada aras-
tirmacilar dgrencilerin yabanci dil(Ingilizce) 6grenebilmeleri amaciyla bir
uygulama hazirlamiglardir. Deney grubu 6grencilerinin uygulamay1 kul-
lanmalari, kontrol grubu 6grencilerinin ise uygulamadan mahrum olma-
larin1 saglamislardir. Neticede deney grubundaki dgrencilerin akademik
anlamda daha basarili olduklar1 goriilmiistiir(Wu, 2015, s.170).

Bir baska ornekte ise Mitchell ve Fox(Karsak, Sefer ve Asici, 2014,
s.277) okuma sorunu yasayan 1. Simif 6grencileri iki gruba ayrilarak bir
gruba geleneksel egitim yapilmis, diger grup i¢in ise 6zel bir yazilim kul-
lanilmistir. Geleneksel 6gretim yapilan grubun okuma yazma becerilerin-
de anlamli bir gelisme goriilmemistir. Yazilimla 6gretim yapilan gruptaki
ogrencilerin okuma becerilerinin anlamli diizeyde arttig1 gézlemlenmistir.

Ulkemizde de egitimde teknoloji kullaniminin dgrenci basarisina etkisi
ile ilgili cesitli arastirmalar yapilmaktadir. Mustafa Akdag ve Hidayet Tok
yaptiklar1 aragtirma ile geleneksel 6gretim ve PowerPoint sunum destekli
egitimi karsilastirmiglardir. Bu arastirma sonucunda da Powerpoint sunum
destekli 6grenmenin geleneksel 6gretim’e kiyasla 6grenci bagarisini arttir-
dig1 sonucu ortaya ¢ikmistir. Bu sonuctan da anlasilacagi tizere egitimde
teknoloji kullaniminin 6grenci basarisina pozitif etkisi vardir.

Glinlimiiziin yiikselen egitim teknolojisi ise mobil teknolojilerdir. Mobil
Teknolojiler bir¢cok alanda kullanilmaktadir. Mobil cihazlar sadece iletisim
ve eglence amacli kullanilmamaktadir. Ornegin Japonya’da cep telefonu
sirketleri miisterilerine depremler i¢in aninda uyar1 sistemleri gelistirmis-
lerdir. Ayrica Sri Lanka’da cep telefonlar1 sinyalleriyle Tsunami magdurla-
rinin izleri siiriilmektedir. Saglik alaninda ise biyolojik sensorlerin viicuda
takilmasi ve kisinin saglik durumunun bu sensorler yoluyla izlenmesini
amag edinen arastirmalar yapilmaktadir(Agca ve Bagci, 2013, s. 295).
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Egitimde mobil teknolojilerin kullaniminin kullaniciya birgok faydasi
bulunmaktadir. Literatiirde mobil 6grenme adiyla (m-6grenme) tanimla-
nan mobil araglar ile 6grenme yer ve zamandan bagimsiz 6grenme olarak
tanimlanabilir (Bal ve Arici, 2011, s.7).

Mobil teknolojilerin kullanimi sayesinde yasam boyu 6grenme saglana-
bilir. Clinkii mobil teknolojiler ile her yerden ve her zamanda bilgiye erisim
miimkiin olmaktadir. Birey yasamin i¢inde, sanki yasamin bir pargasiymis
gibi gerekli mesajlar1 ulagtirarak hem yasam boyu 6grenmenin gereklerini
yerine getirmekte, hem de bigimsel bir 6grenme ortaminin sikici sartlarin-
dan armarak farkinda olmadan gerekli bilgileri 6grenmektedir. Egitimde
mobil teknolojiler sayesinde ihtiya¢ aninda bilgiye ulasilabildigi i¢in ih-
tiya¢ aninda 6grenmede gergeklesmis olmaktadir. Ayrica Mobil 6grenme
yer ve zaman’a uyarlanabilen 6grenme yasantilar1 gergeklestirebilmemizi
saglayan bir 6grenmedir. Ornegin Canakkale’ye gittigimizde yanimizda
tasidigimiz akilli telefondan Canakkale Deniz savaslar ile ilgili bilgilere
ulagabilir, bu sekilde yerinde ve zamaninda 6grenme gergeklestirebiliriz
(Bulun, Giilnar ve Giiran, 2004, s. 165).

Mobil telefonlarda kullanilan egitsel yazilimlar1 anlayabilmek i¢in 6n-
celikle mobil igletim sistemlerine bakmakta fayda vardir. Mobil cihazlarda
glinlimiizde yaygin bir sekilde kullanilan ti¢ isletim sistemi bulunmakta-
dir. Bu isletim sistemleri: Android, IOS, Windows olarak siralanabilir. Bu
isletim sistemlerinden en yaygin olan1 2015 yili itibariyle Android igletim
sistemidir(Smartphone OS Market Share, 2015).

Bu calismada mobil cihazlarda egitsel bir yazilim hazirlayabilmek icin
yukarida anilan ii¢ igletim sisteminden en yaygin olani, yani Android kul-
lanilmistir. Android isletim sistemini kullanarak donanim ve elektronik
dersleri ile ilgili bir adet uygulama gelistirilmistir.

Bir derse yonelik boyle bir Android uygulamasi gelistirilmesinin bir
nedeni de egitimde Android uygulamalarin kullanimina dair bir¢ok farkl
ornek mevcut olsa da sadece belirli bir derse veya kursa yonelik uygula-
malar1 bulabilmenin her zaman miimkiin gériinmemesidir. Ayrica Android
uygulama Pazar1 tilkemizde heniiz gelismekte olup, egitim amaciyla hazir-
lanmis Tiirk¢e uygulama sayisi da yeterli degildir.

Bu tiir nedenlerle Liselerden Lisans programlarina Donanim ve Elekt-
ronik dersi verilen egitim kurumlarmin Android igletim sisteminde hazir-
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lanmig bir uygulama yoluyla desteklenmesi amaglanmaktadir. Hazirlanan
uygulama yardimiyla 68rencilerin istedikleri zaman, herhangi bir yerden
mobil cihazlardan ders igeriklerine ulasabilmeleri, ana kart elemanlarini
dogru bir sekilde birlestirebilmeleri, sesli hata mesajlarin1 duyarak dogru
bir sekilde hatalar1 tanimalari teorik bilgilere aninda ulasabilmeleri, testler
yardimiyla bilgilerini pekistirmeleri amaglanmaktadir.

Calismanin Onemi

Yapilan bu ¢alismanin benzer ¢alismalar i¢in de yol gosterici olabile-
cegi diistiniilmektedir. Ayrica ¢alisma sonucunda ortaya ¢ikan uygulama,
Google Play Store’da siirekli erisilebilir durumda olacagindan donanim
dersi alan ve Android yiiklii akill1 telefon veya tablet sahibi olan Lise, On
Lisans ve Lisans 6grencilerinin uygulamadan faydalanabilecegi, bu sebep-
le ¢calismanin kalic1 bir {iriin ortaya ¢ikacaktir.

Ayrica Uzaktan egitimde karsilagilan en biiylik sorunlardan bir tanesi
de uygulama gerektiren derslerin uzaktan egitimle 6grenilmesinin zor ol-
dugu gercgegidir. Uygulama tasarlanirken bu gercek goz oniine alarak buna
yonelik bir uygulama gerceklestirilmistir.

Uygulamanin Icerigi

Hazirlanan uygulama donanim ve elektronik derslerini anlatmak i¢in
hazirlanmistir. Uygulama acgilis ekrani gecildikten sonra Figiir 1°de gortil-
digi gibi “Bilgisayar” ve “Elektrik-Elektronik” adiyla iki buton ve “Hizli
Erisim-Tiim Dersler” acilir kutusu ve “Oyun “butonu bulunmaktadir.

Hizh Erigim-Tiim Dersler v

OO
=

“Hizli Erigim-Tiim Dersler” agilir
kutusu kullanilarak istenilen derse
erisilebilmektedir.

OYUN

Figiir 1:Giris Ekran1
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“Bilgisayar” baghg altinda ise gesitli alt meniiler bulunmaktadir ve
bu meniileri anlatan diyagram Figiir 2°deki gibidir. “Elektrik-Elektronik”
baslig1 altinda ¢esitli alt meniiler bulunmaktadir ve bu mentileri anlatan
diyagram Figiir 3’deki gibidir.

r T T 1
WL Yazilim Soaliik Testler
Birimleri
e —
Sesli hata
l Temel Birimler l Cevre Birimler l BIOS l mesajlan |
I r—'—|
Anakartlar
Bellek Giris Birimleri Cikig Birimleri
Birimleri
Bilgisayar I |
Kasalan
Bilgisayar
Montaji

Ekran Kartlari Barkod

Okuyuculan

G
Kaynaklan Blu-Ray
. i y Modemler
Islemciler Istemciler )
Monitorler
Radyove TV Kameralar -
‘azcilar
Kartlan Klavyeler
Sabit Diskler Tarayicilar

Figiir 2: “Bilgisayar” baslig1 diyagrami

m ‘m,,...u ]l souik ]' Tesir I
Elekmrik Elek ik Pasit Devre Dipiral
Kanunlan Tarderd Elemanlan Clektronik
T r

1 1 1
Amalivar
Statik Gk ik ‘uwmu:... l[ Lamiba l‘ b ll Dlyotlar l
o v
Raplaina |
o
KRt Baglama
Kanunu Dl et
achatt Hesaglama VevaKapis
Gerilimler Fondans ator el Kapis
Kanunu Bailana e el
Ol Fanun Kapnir
Virya Degil
Fanar
Deel Veya
Kapisr
L J Tampon
Kapisr

Figiir 3: “Elektrik-Elektronik” baghg diyagrami
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Uygulama Bilgisayar ve Elektrik-Elektronik basliklar1 altinda bir¢ok
farkli sayfadan, c¢izimden, etkilesimli nesneden, testlerden, sozliikten ve
basit bir oyundan olugsmaktadir. Uygulamanin igeriginin anlagilmasi i¢in
bir grup ekran goriintiisii asagida agiklanmistir. Bu sekillerden “Ana kart-
lar” bashigma tiklandiginda Figiir 4’deki ekran goriintiisti gelmektedir.

Anakartlar hakkinda bilgilere
ulasabilirsiniz.

SAYFA-1

Anakartlar

Yonga Seti

Yonga seti (Chipset) ana kartin
beynini olusturan entegre bir
devredir. Devre lzerindeki
biitiin trafigi bir trafik polisi gibi
kontrol ederler. Veri akisim
denetlemesi nedeniyle
performansi etkiler. Eger yonga
setiniz kaliteli olursa veriler
daha hizh bir sekilde gabucak

Figiir 4: “Ana kartlar ” ekram

“Bilgisayar” bagligi altinda “Bil-
gisayar Montaj1” butonuna doku-
nuldugunda Figiir 5’deki ekran
ile karsilasilmaktadir. Bu ekranda
e kullanicidan Ana kart elemanlarini
dogru bir sekilde ana kart {izerine
yerlestirmeleri beklenmektedir.

mciyi dogru yere birak ve cahstir
onuna tikla

Figiir 5: “Bilgisayar Montaj1”
ekrani
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Figiir 6: “Bobin Baglama” ekrani

Direng Hesaplama Araci
(Resistance Calculator)
Kahvere. = Kirmizi  ~ Siyah

o | e

Segi..

- Altin -

v Segi. ~

HESAPLA

12.0 Ohm

Figiir 7: “Diren¢ Hesaplama”
ekrani

Figiir 8: “Kirchoff Akimlar
Kanunu” ekrani

“Bobin Baglama” butonuna do-
kunulduktan ve agilan pencereden
“Seri Bagli Bobinler” seg¢ildikten
sonra Figilir 6’daki ekran gelmek-
tedir. Bu ekran sayesinde kullani-
ciin seri bagli bobinler hakkinda
bilgi sahibi olmasi amaglanmaistir.
Kullanic1 devredeki bobin deger-
lerine rastgele degerler vererek he-
saplama yapabilir.

“Direng Hesaplama” basligindan
ulagilan ekran ise renk kodlari yar-
dimiyla diren¢ hesaplamak igin
tasarlanmigtir. Ekran gortintiisii Fi-
giir 7°deki gibidir.

“Kirchoff Akimlar Kanunu” buto-
nuna dokunuldugunda, bu kanunu
anlatan bir ¢izimin bulundugu Fi-
giir 8’deki ekran gelmektedir.
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VE KAPISI

VEYA KAPISI

T
B o

DEGIL KAPISI
VE DEGIL KAPISI

‘A DEGIL KAPISI

-f'f)ZEL VEYA KAPISI
- TAMPON KAPISI

Figiir 9: “Mantik Devreleri” ekrani

Dofruluk Tablosu

ANAHTAR A ANAHTAR B

Figiir 10: “Mantik Devreleri” ekrani

Girig ekraninda iken “MAN-
TIK DEVRELERI” butonu-
na dokunuldugunda Figiir
9’daki ekran gelmektedir. Bu
ekranda farkli mantik kapila-
rinin etkilesimli bir sekilde
anlatildig1 ekranlara ulagmak
icin hazirlanmis butonlar bu-
lunmaktadir.

Bu butonlardan  Ornegin
“OZEL VEYA KAPISI” bu-
tonuna dokunuldugunda Fi-
giir 10°daki ekran gelmekte-
dir. Bu ekran ile devredeki
anahtarlar kapatilip acilarak
lambanin hangi durumlarda
yandig1 goriilebilmektedir.
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Figiir 11: ¢

‘Ohm Kanunu” ekram

ORTAK SES KODLARI

..... Ses Kodu Anlami

DINLE Surekli

Ses Gug Kaynag: Hatasi

DINLE Bircok kisa Anakart Hatasi

DINLE 1 uzun

Bellek tazelenmesinde hata

PINLE 1 uzun 1 kisaAnakart veya BIOS gipi anzas

DINLE 1 uzun 2 kisaEkran karti arizasi (dip switclk

DINLE 1 uzun 3 kisaEkran karti arizasi

DINLE 2 uzun 1 kisaEkran karti arizasi RAMDAC
EEEEE

DINLE 2 kisa

 DINLE 3 kisa

DINLE 4 kisa
‘ DINLE 5 kisa

. DINLE 6 kisa

ot |

Figiir 12:

Bellek parity (eslik) hatasi
Bellegin ilk 64k’lik boluminde
Timer Hatasi

islemci hatasi

Klavye islemcisi hatasi

“Sesli Hata Mesajlar1”
ekrant

“Ohm Kanunu” butonuna
dokunuldugunda Ohm kanu-
nunu anlatan bir ¢izimi gos-
teren Figiir 11°deki ekran ile
karsilasilmaktadir.

“Sesli Hata Mesajlar1” adli
butona  dokundugumuzda
bilgisayar agilirken karsilagi-
lan bazi sesli hata mesajlari-
nin anlamini1 ve ¢Oziimlerini
anlatan Figilir 12°deki ekran
ile karsilagilmaktadir.



Yusuf KALINKARA, Metin KAPIDERE 53

Sonu¢ ve Degerlendirme

Bu ¢alisma kapsaminda Android isletim sistemine sahip telefonlarda
kullanilmak tizere Eclipse yazilim gelistirme araci kullanilarak bir uygu-
lama hazirlanmistir. Hazirlanan uygulamanin Lise, On Lisans ve Lisans
seviyesinde mobil egitsel materyal agiginin kapanmasina yardimci olacagi
diisiiniilmektedir. Bilgisayar Donanim1 ve Elektronik derslerini alan 6g-
renciler istedikleri yerde, istedikleri zamanda bu uygulamay1 kullanarak
ders iceriklerine ulasabilecek, uygulama igerisindeki etkilesimli alt uygu-
lamalar sayesinde yaparak uygulayarak da 6grenebileceklerdir. Uygulama
sayesinde uzaktan 6gretim yoluyla dgretilmesi zor olan bilgisayar mon-
taj1 ve mantik devrelerinin isleyisi gibi Donanim-Elektronik derslerinin
anlatilmasinda karsilasilan giicliikler giderilmeye calisilmistir. Uygulama
icerisinde bulunan Diren¢ Hesaplama ve Sesli Hata Kodlar1 gibi alt uygu-
lamalar sadece egitim ortamlarinda degil, ayni zamanda is ortamlarinda da
kullanilabilmekte olup, bu durum uygulamay1 islevsel agidan zengin kil-
maktadir. Arastirma kapsaminda 6grenciler deney ve kontrol grubu olarak
ikiye ayrilmistirlar.
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MATEMATIK OGRETIMI ICIN NOKTA BELIRLEME
TEKNIGINE DAYALI BiR MOBIL UYGULAMA
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Ozet

Matematik, giinliikk yasantimizda kullandigimiz, 6greniminde de zorluklar yasadigimiz
temel bir egitim alanidir. Pek ¢ok birey ilkdgretimden itibaren klasik sistemlerle matematik
becerilerini edinmeye baslarlar. “Nokta Belirleme Teknigi ile Matematik Ogretimi” de
ogrenciler i¢in matematik becerilerini kolay, ¢abuk, eglenceli, ilgi ¢ekici hale getirip
gorsel, isitsel ve dokunsal duyularini kullanmalarini saglar. Calisma kapsaminda, 6zellikle
farkli diizeylerde yetersizligi olan 6grencilerin, matematik becerileri kazanmalar1 ve
hesaplama islemlerini sembolik diizeyde yaparak 6grenmeleri i¢in gelistirilen nokta
belirleme teknigine dayali bir mobil uygulama hakkinda bilgi verilmektedir.

Gelistirilen mobil uygulama, 6zel egitimde kullanilabilecegi gibi, okul 6ncesi egitim,
normal egitim ve ihtiyaci olan tiim bireylerin egitiminde kullanilabilecektir. Egitmenler,
sozel ve gorsel farkli teknikleri bu uygulama ile kullanabilecekler, bu sayede 6grenciler
daha kolay matematik 6grenebileceklerdir. Ayrica, 6grencilerin diizenli takibini saglayan
egitmenler, gozlemlerini ailelere de aktararak ¢ocuk, egitmen ve aile tiggeninde iletisimin
artmasini da saglayabileceklerdir.

Anahtar Kelimeler: Zihinsel engelli cocuklar, mobil servisler, yardimci teknoloji,
6zel egitim, nokta belirleme teknigi.

Abstract

Mathematics is a basic area of education which we use in our daily lives and which we
are slow in learning. Many individuals begin acquiring mathematical skills with classic
systems starting from primary education. “Teaching Mathematics with Touch Math
Technique” makes mathematical skills easy, fast, fun and interesting for students, enabling
them to use their visual, aural and tactile senses. In this study, a mobile application based
on point identification technique has been developed, which will enable particularly those
students with incompetencies at different levels to acquire mathematical skills and to
learn calculation operations by performing them at symbolic level.

The mobile application that has been developed can be used in both mainstream
and special education. Instructors can use different verbal and visual techniques with
this application, thus enabling students to learn mathematics more easily. Furthermore,
instructors, following up students regularly, can communicate their observations to
families as well, enhancing communications in child-instructor-family triangle.

Keywords: Mentally-handicapped children, mobile services, assistive technology,
special education, touch math technique.
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Zihinsel yetersiz bireylerde giinliik hayattaki basit yagamsal ihtiyaclar
icinde matematik gerekli bir aractir. Bu bireylerin bazi becerileri normal
yasitlarindan daha yavas 6grendikleri bilinmektedir. Soyut kavramlar1 6g-
renmeleri zor ve uzun zaman almaktadir. Dikkat siireleri kisadir ve daha
cok uyariciya ihtiyag¢ duyarlar. Giinliik yasamda birgok beceriyi 6grenmede
baskalarmin yardimi gerekebilir. Bu cocuklarin farkl: bireysel gereksinim-
leri, farkli 6gretim yontemlerinin kullanilmasini ve 6gretim yontemlerinin
cesitlendirilmesini gerektirmektedir. Bu egitim yontemlerinden biri olan
oyunlastirarak 6gretim, normal gelisim gosteren ¢ocuklarin egitimlerinde
onemli oldugu kadar zihinsel yetersiz ¢ocuklar i¢in de 6nemlidir.

Egitimde oyunlagtirma, ¢ocuklari motive edip dikkatlerini artirarak
daha c¢ok pratik yapmalarini ve 6grenmelerinin kolaylagmasini saglar. Egi-
tim amacli oyunlastirma ile bu ¢ocuklar matematigi sikilmadan, eglenerek
ve yasayarak dgrenebilirler.

Gelisen teknoloji ile beraber yayginlasan mobil uygulamalar, matemati-
gin elektronik ortamda somutlastirilarak ¢ocuklar tarafindan 6grenilmesini
kolaylastirabilir. Ayrica, nokta belirleme teknigi gibi yontemler ile matema-
tik daha etkin 6gretilebilir. Arastirmacilar, yapmis olduklar1 ¢calismalarda
nokta belirleme tekniginin matematigi anlamada etkili bir destek ve cocuk-
larda hesaplama becerisi kazandirmada faydali oldugunu ifade etmislerdir.
20 yili agskin deneyimi olan 6gretmenler, nokta belirleme tekniginin islem
yapmada oldukga etkili olmasinin yaninda, ¢ocuklarin dogru cevabi bulma
yolunda kaygilarini azalttigin1 belirtmektedirler (Yikmis, 2013).

Literatiirde hafif ve orta derecede zihinsel engelli 6zel egitim 6grenci-
leri, 6grenme giigliigii olan 6grenciler, otizmli, istiin yetenekli ve hipe-
raktivite bozuklugu olan 6grenciler i¢in de pek ¢ok calisma yer almak-
tadir. Berry (2007), toplama ve ¢ikarma islemlerinin dgretiminde nokta
belirleme tekniginin otizm tanist almis 10 6grenci iizerindeki etkisini 2
yil boyunca degerlendirmistir. Arastirmanin sonuglar1 10 ¢ocuktan 8’inin
seri bir sekilde nokta belirleme teknigini kullanarak toplama ve ¢ikarma
yapabildiklerini ortaya ¢ikarmistir. Tok ve arkadaslarinin (2014) yapmis
olduklar1 ¢alismada otizmli ¢ocuklara toplama becerisi dgretiminde nok-
ta belirleme tekniginin etkili oldugu ortaya ¢ikmistir. Calik (2008), zihin
engelli bireylerde toplama islemi 6gretiminde nokta belirleme tekniginin
etkisini dogrudan 6gretim yontemini kullanarak degerlendirmistir. Aras-
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tirmada, yas grubu 7-8 olan hafif diizeyde zihin engelli ii¢c 6grenci yer
almistir. Arastirma bulgulari, cocuklarin toplama islemi becerilerini nokta
belirleme teknigi ile edindiklerini géstermektedir (Eligin, 2013).

Gergeklestirilen bu ¢alismada, 6zellikle farkli diizeylerde yetersizligi
olan dgrencilerin, matematik becerileri kazanmalar1 ve hesaplama islemle-
rini sembolik diizeyde yaparak 6grenmelerini saglayacak nokta belirleme
teknigine dayali bir mobil uygulama gelistirilmistir.

Gelistirilen mobil uygulama, hem normal hem de 6zel egitimde kullani-
labilmektedir. Egitmenler, sdzel ve gorsel farkli teknikleri bu uygulama ile
kullanabilecekler, bu sayede 6grenciler daha kolay matematik 6grenebile-
ceklerdir. Ayrica, 6grencilerin diizenli takibini saglayan egitmenler, goz-
lemlerini ailelere de aktararak ¢cocuk, egitmen ve aile tiggeninde iletisimin
artmasini da saglayabileceklerdir.

Nokta Belirleme Teknigi

Nokta belirleme teknigi (Touch Math), temel matematik becerilerini
kazandirmada kullanilan ve birden ¢ok duyumuzu harekete geciren bir
tekniktir. Nokta belirleme tekniginde 1’den 9’a kadar rakamlarin iizerin-
de dokunma noktalar1 (Touch Points) bulunur. Rakamlarin iizerinde yer
alan bu noktalar 6grencilerin iglem siirecini sembolik olarak goriip, her
bir rakamla ilgili miktar kavraminmi algilamalarina yardimci olur, rakam
degerlerine iligkin bilgi verir. Bu teknigi kullanan 6grenciler, rakamlari
goriip, rakamlarin tizerindeki rakam sayis1 kadar olan noktalara dokunup
sayarak sonuca ulasirlar. Cocuklar, rakamlar1 somut ve sembolik olarak
algilayip hesaplama islemlerini yapmay1 Ogrenirler. Cocuklar rakamin
dokunma noktalarina bastiginda ve igslem yaptiginda isitsel, gorsel ve ki-
nestetik 6grenme becerileri kazanirlar. 1°’den 9’a kadar her bir rakamda
referans noktalar1 bulunmaktadir. 1 ile 5 arasindaki rakamlar kendi degeri
kadar nokta tasirken, 6 ve sonraki rakamlarin iistiindeki noktalarin iizer-
lerinde yuvarlaklar olusur; bu da noktalarin iki kez sayilacagini gosterir.
Sekil 1’de sayilarin iizerindeki dokunma noktalar1 gosterilmistir. Bu bag-
lamda nokta belirleme teknigi, toplama, ¢ikarma, ¢arpma ve bolme gibi
matematik becerilerinin 6gretiminde kullanilan, isitsel, gorsel ve dokun-
sal bilgilerin kullanimini i¢eren, birden fazla duyumuzu ¢alistirdigimiz bir
tekniktir (Elicin, 2013). Ancak heniiz ¢carpma ve bdlme {izerinde yapilan
calisma ve veri yoktur.
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Sekil 1: Sayilar tizerindeki dokunma noktalari

Gergeklestirilen Uygulama

Hafif ve orta derecede zihinsel engelli 6zel egitim dgrencileri, 6grenme
giicliigii olan 6grenciler, otizmli, iistiin yetenekli ve hiperaktivite bozuklu-
gu olan 6grenciler ile okul 6ncesi ve normal egitimdeki ¢ocuklarin mate-
matik egitimlerini desteklemek amaciyla tablet bilgisayar ve akill telefon
ile kullanilabilecek bir uygulama gelistirilmistir. Uygulamada sayilar1 ve
aritmetik islemleri 6greten boliimler ile oyunlar yer almaktadir. Uygula-
manin istenilen béltimiine Sekil 2’deki anasayfa ekranindan ulagilir.

Ogrencinin Adi

Sekil 2: Uygulama anasayfasi
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Uygulamanin sayilar1 tanitma kisminda; 6grenci, rakamlarin dokunma
noktalarina basilma mantiini izleyerek ve sesli anlatim yolu ile 6grenir.
Cocugun butonlara yanlis basmasi durumunda sistem dogruyu gostererek
ayni say1y1 tekrar denemesini onerir. Uygulamanin aritmetik islemler kis-
minda; toplama ve ¢ikarma islemleri 6gretilir, isleme giren iki sayidan ilki
noktasiz, ikincisi noktali gelmektedir. Ogrenci bu noktalar1 sayarak sonuca
ulagir. Uygulamanin “Oyunlar” kisminda seviyeler bulunmaktadir. Once si-
yah beyaz, sonra renkli rakamlarla aritmetik islemler yapilir (Sekil 3). Og-
renci, seviyelerdeki 6rnekleri dogru olarak bitirirse diger seviyelere gecer.
Son seviyedeki ornekler de dogru yapilirsa oyun basarili olarak bitirilmis
olur. Oyun boyunca her 6rnegin yapilmasi i¢in belirli bir siire ve hak verilir.

x
< - - @ e
]
) .
— .

Sekil 3: Oyunlardaki aritmetik iglemler

Uygulama, 6grencinin sayilari ve aritmetik islemleri 6grenme kismin-
da yaptig1 islemlerin analizini grafiksel olarak gérmeyi saglar. Ogretilen
her say1 ve isleme dair yapilan hatalarin grafiksel analizleri diizenli olarak
kaydedilip depolanir. Oyun béliimiinde her seviyede yapilan hatalar ve se-
viyeleri bitirme siiresi grafiksel olarak goriilebilir ve diizenli olarak kay-
dedilir. Sekil 4’te 6rnek bir performans grafigi yer almaktadir. Egitmenler
ogrencilerine ait elde edilen ve diizenli olarak tutulan grafiksel analizleri,
analiz bilgi sisteminden takip edebilir. Ogrencilerin performanslarindan
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elde edilen ve diizenli olarak tutulan bu grafiksel analizlerin ebeveynlere
mail olarak gonderilebilme imkan1 saglanir.

zleri gormek icin tiklayiniz.
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Sekil 4: Ogrencinin performans grafigi

Sonu¢ ve Degerlendirme

Giliniimiiz bilisim ¢aginda klasik 6grenme metotlarinin yani sira tek-
nolojik uygulamalara da ihtiya¢ duyulmakta, bu nedenle de diizenlemeler
yapilmaktadir. Ogrencileri ezbere iten yontemler terk edilerek arastirmaya
yonelik, diislindiiren, katilimc1 ve teknolojiyi kullanabilen 6grenme me-
totlar1 esas alinmalidir. Bu alandaki ¢aligmalar umut verici ve gelecek vaat
eden bir durumdadir. Sinirli sayidaki ¢aligmalar nedeniyle uygulama bu
alana katk1 saglayacaktir.
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Uygulamanin etki giicti, stirdiiriilebilirligi ve sagladig: yararlar su se-
kildedir:

Gorsel, isitsel ve dokunsal duyularina hitap ederek etkin ve eglen-
celi bir egitim saglayacaktir.

Egitici uygulamalar ve oyunlar ile hesaplama becerileri daha akilda
kalic1 olmaktadir.

Uygulama, ¢ocuklarin ihtiyaglarina gore ozellestirilebilir, boylece
daha etkin kullanilabilir.

Yapilan hatalarin diizeltilmesi i¢in pekistirmeli 6grenme kullanil-
mistir.

Uygulamada kullanilan nokta belirleme teknigi sayesinde matema-
tigin kolay anlagilabilmesi; matematikle ilgili olumsuz diisiinceler
ve kaygilarin azalmasini saglayacaktir.

Uygulama; egitmenlerin 6grencilerini diizenli olarak takip ede-
bilmelerini, uygulamay1 kullanan 6grencilerin zamana gore per-
formanslarini, yapilan hata ve 6rnekleri bitirme siiresini grafiksel
olarak gormelerini saglar. Egitmenler, 6grencilerine ait elde edilen
ve diizenli olarak tutulan bu grafiksel analizleri, analiz bilgi siste-
minden takip edebilirler.

Egitmenlere 6grencilerin performanslarindan elde edilen ve diizenli
olarak tutulan grafiksel analizleri ebeveynlere mail olarak gondere-
bilme imkani1 saglanir. Bu sayede egitmenler, gézlemlerini ailelere
de aktararak ¢ocuk, egitmen ve aile liggeninde iletisimin artmasini
saglayacaklardir.

Ulkemizde nokta belirleme tekniginin kullanildig1 arastirmalar smirh
sayidadir. Nokta belirleme teknigi ile yapilan ¢alismalarin ¢ogalmasi ve
uygulamanin teknolojik aletlere uyarlanmasi olduk¢a gerekli bir durum-
dur. Bu da projenin 6nemini bir kez daha 6ne ¢ikarmaktadir.
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Ozet

Bu c¢alismada oOnerilen uygulamanin amaci otizmli ¢ocuklarin gorsel hafizasini
kullanmasini ve bununla birlikte olay siralama oOrgiisiinii olusturup olusturamadiginin
goriilebilmesini saglamaktir. Otizmli ¢ocuklarin oynadiklari oyunlar tekdiizeligini korur,
bu sebeple onlar1 gelistirmek i¢in yetersiz kalmaktadir. Oyunlara katilip diger insanlarla
etkilesime girmedikleri i¢in taklit yetenekleri de gelismez. Bu ozelliklerini arttirmak
amactyla kullanilabilecek bir oyun uygulamasi tasarlanmistir. Uygulama, otizmli
cocuklarin, verilen senaryodaki resimleri senaryoya uygun olarak siralamasina dayanir.
Uygulama iginde verilen bilgilendirme sayfasi ile uygulamay:1 kullanan g¢ocuklarin
gelisimleri takip edilebilir, oynayan diger ¢cocuklarin gelisimleri arasinda karsilagtirma
yapilabilir. Hedef kitle olarak 3-6 yas araligindaki otizmli cocuklar se¢ilmistir. Bahsedilen
uygulamanin testleri sonucunda, otizmli ¢ocuklarin uygulamanin geri bildirim 6zelligi ve
sesli uyarilarina olumlu yonde tepkiler verdigi gézlemlenmistir.

Anahtar kelimeler: Otizm, Mobil Uygulama, Egitsel Yazilim, Ozel Egitim, Olay
Swralama.

Abstract

The aim of the proposed application is to enable children with autism to use their
visual memory and to observe if they are able to do event sequencing at the same time.
The games that children with autism often play are monotonous, therefore they are
inadequate in improving the children’s abilities. In addition, the children can not improve
their ability to imitate, since they cannot interact with other people by participating to
the games. This game application is designed with the aim of improving these features.
It is based on the order in accordance with the scenario pictures in the given scenario.
The Information Page that is shown in the application is used for monitoring the progress
of the children and making comparisons between them. Autistic children in the 3-6 age
are designated as the target audience. After testing the application with the children, it is
observed that they react the feedback mechanism and audible warning positively.

Keywords: Autism, Mobile Application, Educational Sofiware, Special Education,
Picture Sequencing.
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Giris

Glinlimiizde Otizm Spektrum Bozuklugu (OSB) olarak adlandirilan ve
en yaygin noro-gelisimsel bozukluklardan biri olarak kabul edilen otizm,
ilk kez 1943’te Amerikali ¢ocuk psikiyatristi Leo Kanner tarafindan ta-
nimlanmigstir. Otizm Spektrum Bozuklugu, dogustan gelmekte ve belir-
tileri 36. aya kadar ortaya ¢ikmaktadir. Beynin yapisini ya da isleyisini
etkileyen bazi sinir sistemi sorunlarindan kaynaklandigir sanilmaktadir.
Sosyal etkilesim ve iletisimde yetersizlikler ile sinirl ilgiler ve yinelenen
davraniglar Otizm Spektrum Bozuklugunun temel 6zellikleri olarak kabul
edilmektedir. Bu 6zellikler bireyden bireye farkli yetersizlik derecelerin-
de goriilse de tan1 alan ¢ocuklarin ¢ogunda degisik derecelerde 6grenme
giicliigii ve zihinsel yetersizlik goriilmektedir (Tohum Otizm Vakfi, 2014).

Otizmli bireylerin var olan becerilerini gelistirmek ya da yeni beceri
kazandirmak i¢in uygulama marketlerinde ¢ok sayida egitsel yazilim bu-
lunmaktadir. Egitimin siirekli oldugu, bireyin sadece okul hayatinda degil,
yasamin her alaninda olduk¢a 6nemli bir yere sahip oldugu bilinmektedir.
Son donemlerde teknolojide yasanan gelismelerin, bireye egitim almasi
acisindan pek ¢ok yeni ortam olanagi sagladig diistintilmektedir. Mobil ci-
hazlarca saglanan bu ortamlar buna bir 6rnek olarak verilebilir. Bu ortam-
larda kullanicilar ihtiya¢ duyduklar1 yazilimlara Google Play ya da App
Store gibi uygulama marketlerini kullanarak erisebilmektedir (Ozdemir,
Akadal, Celik, & Reis, 2013).

Teknolojideki gelismeler goz oniine alindiginda, otizmli bireylerin egi-
timinde geleneksel 6gretim ortamlari disinda yeni 6gretim ortamlar: aray1-
sinin kag¢inilmaz oldugu goriilmektedir. Otizmli bireylerin egitiminde bil-
gisayar kullaniminin egitimdeki etkilerine iliskin olarak otizmli bireylerin
ogretmene kiyasla bilgisayarlar tercih ettikleri ¢esitli arastirma sonugla-
rindan ortaya ¢ikmaktadir (Bayram, 2016). Ek olarak teknoloji yoluyla
egitimin iletisim zorluklarini giderme, karisik ipuglarint anlama, duygusal
ve sosyal 6grenmede yasanan zorluklar1 giderme konularinda etkili oldugu
belirtilmistir (McGee & Lord, 2001; Cafiero, 2008). 2015 yilinda National
Autism Center tarafindan yayinlanan ulusal standartlar raporunda teknolo-
jitemelli egitim yontemleri, umut vaat eden ¢alismalar igerisinde yer almis
ancak hakkinda daha fazla arastirma ve ¢aligmaya gereksinim duyuldugu
belirtilmistir'.

! National Autism Center (2015), National standards project, phase 2. Erigim tarihi: 29 Agustos
2016, http://www.nationalautismcenter.org/download/4773/.
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Son yillarda uygulama marketlerinde ‘otizm’ ya da ‘autism’ anahtar
sOzclikleriyle yapilan aramalarda ¢ok sayida egitsel yazilim karsimiza ¢ik-
makta ancak 6grenme ortamlarinda kullanilmak {izere uygun yazilimin se-
¢imi konusunda genel anlamda sikintilar oldugu diisiiniilmektedir. Mevcut
uygulamalarin bireysellestirme, Tiirkgelestirme ve kullanici ihtiyaglarina
yonelik olmamasi yine sik karsilasilan problem arasinda yer almaktadir.
Bu ihtiyagtan yola ¢ikarak okul 6ncesi donemde yer alan otizmli cocuklar
icin gelistirilen yazilimda olay siralama becerisi hedef alinmistir. Gelisti-
rilen yazilim hazir bir icerigin yam sira, kullanicinin da bireysellestirile-
bilir ve kendi olay sinirlamasini yaratabilecegi sekilde esnek bir kurguda
tasarlanmistir (Yilmaz, Polat, & Adigiizel, 2014). Gelistirilen uygulama
sonucunda farkli gelisen bireylerin 6grenme yasantilarinin zenginlestirile-
rek 0grenmelerine katki saglanmasi ve 6grenme siirecinin daha ilgi ¢ekici
hale gelmesi hedeflenmistir.

Alanda yapilan calismalar

Bu makalede otizm alaninda yapilan ¢esitli uygulamalara yer verilmis-
tir. Bu ¢aligsmalardan ilki “Making Sequences” adl1 uygulamadir. Bu uygu-
lamada, projede olusturulan uygulama gibi bir senaryo tasarimi yapilmistir
(Sekil 1). “Making Sequences” adl1 uygulamadan alinan 6zelliklerden en
onemlisi “shuffle” yapabilme 6zelligidir? (Sistach, 2011). Bu 6zellik, kul-
lanict hikayeye bagladiginda hikayedeki gorsellerin siralarinin karigik hale
getirilmesinin saglanmasidir. Ornek uygulamanin artilarindan biri, kulla-
nicinin ilgili hikayeyi dinleyebilmesidir. Yapilan uygulamanin 6rnek uy-
gulamayla kiyaslandiginda en biiytik artisi, geri bildirim ekraniyla birlikte
ogrencilerin gelisiminin gézlemlenebilmesidir.

2 Sistach, F. (2011), Review: Making Sequences. Erigim tarihi: 24 Aralik 2016, http://www.iautism.
info/en/2011/12/25/review-making-sequences/.
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Sekil 1: Making Sequences (Sistach, 2011)

Diger bir uygulama “isequences” adli uygulamadir® (Sekil 2). Bu uy-
gulamada da 6ykii olusturma kullanilmistir. Uygulamada kullanilan gor-
sellerin hangi hareketi yaptig1 ancak resimden anlasilabilir kilinmistir ve
kartlarin siralamasiyla veya yapilan isin 6zelligiyle ilgili bir bilgi verilme-
mistir. Ayrica bir 6nceki 6rnek uygulamada oldugu gibi bu uygulamada da
egitimciye geri bildirim yapan bir ekran eklenmemistir.

Incelenen son uygulama ise “Sequences for Autism” adl1 uygulamadir*
(Sekil 3). Bu uygulama, bildiride bahsi gecen uygulamayla bir¢ok yonden
paralellik gosterir. Oncelikle, ilk ele alinan uygulamada oldugu gibi olay
orgiisii yalnizca resimlerle degil metinlerle de anlatilmstir. ikinci olarak
oyuncunun yerlestirmesi gereken alanlarda say1 bilgisi verilmistir. Ayri-
ca kullanicinin istedigi kadar oyun yiikleyebilmesine olanak saglamasi da
benzer durumlardan bir digeridir. Bildiride bahsedilen uygulamada, bu uy-
gulamadaki 6zelliklere ek olarak oyun sirasinda verilen bilgilerin ve uyari-
larin degistirilebilme 6zelligi eklenmistir, bu sayede egitimcilerin oyuncu-
larin geligimi i¢in nelerin gerekli oldugu konusunda sonuca varmalarinin
saglanmas1 amacglanmustir.

3

iTunes App Store, iSequences. Erisim tarihi: 24 Aralik 2016, https://itunes.apple.com/us/app/
isequences/id506624913?mt=8.

4 Edninja (2015), Sequences for Autism. Erisim tarihi: 24 Aralik 2016, http://edninja.com/
sequences-for-autism/.
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Tasarim ve Gerg¢ekleme

Gerc¢ekleme

Tohum Otizm Vakfi’nda kullanilan teknolojik egitim materyallerin (tab-
let/akill telefon ve bilgisayarlar) 10S isletim sistemi kullanmasindan dola-
y1 bu sistemde yazilim gelistirmek iizere Objective-C dili tercih edilmistir.
Uygulama tasarlanirken storyboard kullanilmistir. Storyboard, ekranlarin
birbirleriyle iligkilerine ek olarak ekranlar arasinda gecis saglanabilen bir
platformdur®. Bu se¢imin yapilmasindaki en biiylik etken, storyboard un
bireysel ¢calismalarda uygulama gelistirenlere bir¢cok agidan kolaylik sag-
lamasidir. Storyboard ile hem gorseller daha rahat goézlemlenebilmistir
hem de kod i¢indeki karisikligin azaltilmasi hedeflenmistir.

Kullanilan Ses Kiitiiphanesi

Uygulamanin sadece hazir sesler kullanilarak olusturulmasina karar
verilmigstir. Aragtirmalar sonucunda uygulamaya eklenen AVAudioPlayer
sinifiyla araciligryla oyun oynanirken ve oyun baglarken ¢alinacak miizik-
ler eklenmistir®,

El Hareketlerinin Anlamlandirilmasi

Uygulama i¢in kullanilan dilde, dokunmatik ekranlarda parmagin ek-
randaki pozisyonunu belirlemek i¢in kullanilabilecek iki yontem vardir;

+  Oncelikle parmagin nerede dokunmaya basladigini, nasil devam
ettigini ve nerede bitirdigini gosteren UlResponder sinifiyla gelen
metotlar kullanilmak istenmistir’. Bu metotlar, parmagin hareketini
NSSet seklinde bir dizi gibi tutar. Dokunmaya baglama, dokunma
bitimi, dokunmanin uygulama tarafindan bitirilmesi ve dokunma
devam ederken parmagin hareketi olarak 4 tane ana metot gelistiri-
ciye sunulmaktadir.

5 i0S Developer Library, About storyboards, scenes, and connections. Erigim tarihi: 24 Aralik
2016, https://developer.apple.com/library/content/documentation/General/Conceptual/Devpedia-
CocoaApp/Storyboard.html.

¢ i0S Developer Library, AVAudioPlayer. Erigim tarihi: 24 Aralik 2016, https://developer.apple.
com/reference/avfoundation/avaudioplayer.

7 i0S Developer Library. (t.y.), UIResponder. Erigsim tarihi: 24 Aralik 2016, https://developer.
apple.com/reference/uikit/uiresponder.
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* Diger yontem olarak dokundugunuz nesneyi anlayabilmeye de ya-
rayan UlGestureRecognizer kullanilabilir®. Burada diger yontem-
den farkli olarak dokundugumuz bir gorsele bahsedilen objelerden
eklenerek o objenin ¢oklu dokunma 6zelligi kazanmasi ve objenin
hareket etmesi saglanabilir.

Bu projede ikinci yontemden yararlanilmistir. Oyun sirasinda 6grenci-
nin dokundugu kartin oynar pozisyona ge¢gmesi saglanmak zorundadir. Bu
zorunluluk ayrica ¢oklu dokunma 6zelliginin de saglanmasini beraberinde
getirmektedir. Bu isteklere ek olarak dokunulan nesneyle birlikte parmagin
hareketi birakmasi, hareket etmeyi birakan nesnenin tanimlanmasi konu-
larinda da kolaylik sagladig1 goriilmiistiir. Baglangicta projede ilk yontem
kullanilmis, sonrasinda ikinci yontemin daha efektif bulunmasi sebebiyle
bu yontemle devam edilmistir.

Tasarim

Kullanilan Prototip Modeli

Uygulamanin tasarlanmasinda “Hizli Prototipleme Ogretim Tasarim
Modeli” kullanilmistir (Tripp ve Bichlmeyen, 1990).Bu model dogrultu-
sunda (Sekil 4) oncelikle egitimde kullanilacak uygulamada bulunmasi
istenen ozellikler kararlastirilmis sonrasinda prototip gelistirilmistir. 1k
prototipin gelistirilmesi sonrasinda egitimcilere teslim edilmis, ¢ocuklar
iizerinde denenmesi saglanmig ve gerekli goriilen degisiklikler dogrultu-
sunda ikinci prototip gelistirilmistir.

T

[ ihtiyag analizi ve icerik | Amaglarin belirlenmesi J

Prototip gelistirme (Tasarim) J
Prototip kullanma (Arastirma) J

{ Sistemin uygulanmasi ve kontroli }

AN

.

Sekil 4: Hizli Prototipleme Ogretim Tasarim Modeli (Tripp ve
Bichlmeyen, 1990)

8 i0S Developer Library. (t.y.), UlGestureRecognizer. Erisim tarihi: 24 Aralik 2016, https://
developer.apple.com/reference/uikit/uigesturerecognizer#//apple _ref/occ/cl/UIGestureRecognizer.
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Tasarlanan Sayfa Bilgileri

Uygulama, egitimcilerin kullanmasi i¢in tasarlanmigtir. Oyunlarin ve
otizmli ¢ocuklarin eklenmesi, egitimciler tarafindan yapilmistir. Uygula-
mada bagslica 6 sayfa yer almaktadir. Sayfalarin 6zellikleri su sekildedir;

Giris Sayfasi: Kullaniciy1, uygulamaya girdiginde karsilayan say-
fadir (Sekil 5). Uygulama sahibi bu sayfadan 6grenci ekleyebilir,
oyunlarin oldugu sayfaya gidebilir veya oyun yaratabilir. Ogren-
cinin performansinin Ol¢iilebilmesi icin, ayirt edici olabilecek su
ozelliklerle eklenmesi saglanmaktadir: Adi, yasi, cinsiyeti ve istege
bagli olarak fotografi.

Sekil 5: Giris Sayfasi

Kullanicr (Ogrenci) Secim Sayfasi: Bu sayfada, egitimci tarafin-
dan daha 6nce kaydedilmis 6grencilerin listesi bulunur ve 6grenci-
lerden herhangi birini segen egitimci, o 6grenci ile oturum agmis
olup 6grencinin oynayabilecegi oyunlari goriintiiler.

Oyun Secim Sayfasi: Egitimci, ilgili 6grencinin seviyesine uy-
gun olan oyunlardan birini bu sayfadan secebilir. Bunun yaninda
g1 sayfaya gidebilir, oyun ekleyebilir veya anasayfaya geri done-
bilir (Sekil 6).
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X ¥05 Samulator - Pad Retina j 105 7.1 [110167)
Cartes = 295 P

- o

4 B

Sandvig haorisma Su igme

oo -

Ovui yukl Ovun yok!

Sekil 6: Oyun Se¢im Sayfasi

Ogrenci Hakkinda Sayfasi: Bu sayfada egitimci, secili 6grencinin
su ana kadar oynadig1 biitiin oyunlari, tarihleri, oyun adlari, oynama
basar1 yiizdeleri ve stireleriyle birlikte gorebilir (Sekil 7). Gosteri-
len basar yiizdesi, oyun sirasinda toplam siiriikleyis sayisinin basa-
ril1 olan siiriikleyis sayisina boliinmesiyle bulunur.

i) 105 Simulatar - Pad j 05 7.1 (1LD16T)
Gumer ¥ (=

elif (14)

Max 31, 2014 13:00
Counadi:  Sandvig hanriama
Yuzdes : 100

Suresi : 6sn

May 51,2014 13:03
Ovunadi: Sanduig hanriama

Yuzdesi : 100

Suresi : smn

Mav 31, 2014 1303

Sekil 7: Ogrenci Hakkinda Sayfasi
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Oyun Sayfasi: Ogrenci i¢in oyunun zorlastirilabilmesi veya kolay-
lagtirilabilmesi su li¢ 6zellik ile gerceklestirilir:

* Resimlerin siiriiklenecegi alanlar1 sayilar koyarak belirtme,

« Ogrencinin oyuna nereden baslayacagim ve nerede kaldigim
sOyleyen ok imlecinin gosterilmesi,

* Resimde yer alan davranigin agiklamasinin resmin altinda yer
almasi.

Bu bilgilerin gosterilip gdsterilmeyecegi kullanicinin kontroliindedir.
Ayrica sayfada resimlerin siralarini karistirabilme 6zelligi de bulunmak-
tadir (Sekil 8).

Numr‘a F (_/
Aciklama : (

i
l"k

Su dolduruvor Su igiver Bardagi alivor Siirahivi alivor

1 2 3 4
Sekil 8: Oyun Sayfasi

* Kendin Yap Sayfasi: Egitimci bu alandan 6grenciler i¢in istedigi
hikayeyi istedigi sirada yaratabilmektedir (Sekil 9). Yaratmak iste-
digi hikaye akisinda kullanilacak kartlar1 ve karttaki anlatilari, tab-
letin galerisinden segip veya anlik olarak tabletin kamerasini kul-
lanarak ekleyebilir. Bu sayede, seviyeye gore hikaye yaratiminin
saglanabilmesi amac¢lanmaktadir.
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I 05 Sarbacan = #d [ 108 7.1 (L1167,

Kendin Yap

Ovun adini ekle

Yazi ekle

I»

Sekil 9: Kendin Yap Sayfasi

Deney Sonuclar

4-6 yas aras1 4 otizmli ¢ocuk ile yapilan deneyler, 2 prototip ile ger-
ceklestirilmistir (Sekil 10, Sekil 11). 11k prototipte, ¢ocuklara uygulama-
nin yer aldigi tablet ve “oyunu oyna” yonergesi verilmistir. Yonergenin
ardindan ¢ocuklar gézlemlenmeye baglanmistir. Siralama kartlarint ilgili
haznelerine yerlestirmeleri beklenmistir. Ancak ¢ocuklarin resim kartla-
rina dokunup 3 cm yakinlastirdiginda dahi uygulamanin karti algilama-
siin, hikayenin ¢ocuk tarafindan dogru mu yoksa yanlis mi algilandigi
konusunda uygulamaciy1 (egitimciyi) yanilttigi gézlemlenmistir. Bu geri
bildirim sonrasinda uygulamada gerekli yazilim diizenlemeleri yapilarak
hassasiyet arttirilmis ve ¢ocuklarin kart1 tam olarak yerlestirmesi hedef-
lenmigtir. Otizmli ¢ocuklarin resimli kartlar1 okumada sikintilar yasadigi
ve ek ipuglarina ihtiyag duydugu goriilmiistiir. Bu kapsamda uygulama
kartlarina numara ekleme, okuma becerisi gelismis ¢ocuklar i¢in agiklama
yazilar1 ve Oriintiiyii takip edebilmeleri i¢in ok isareti eklenmis ve siray1
takip etmeleri amaclanmistir.

Uygulamanin ilk prototipinde (Tablo 1), resimli kartlar hicbir sesli uya-
r1 verilmeksizin, yanlis oldugunda kendiliginden geri giderken uyar1 sesi
cikartmamaktaydi. Uygulamacilar, ¢ocuklarin bu siiregte yeterli diizeyde
geri bildirim alamamasindan dolay1 uyar1 sesi eklenmesini talep etmis ve
bunun ¢ocuklar i¢in ¢ok daha etkili bir geri bildirim olacagi yoniinde goriis
bildirmistir. Bunun sonucunda ¢ocuklar yanlis yaptiginda uygulama hosa
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gitmeyen yanlis sesi eklenmistir. ikinci prototipte (Tablo 2) ¢ocuklarmn
yanlis yaptiklarinda uyar1 sesinden rahatsiz olduklar1 gozlemlenmis, dogru
yapmaya cabaladiklar1 goriilmiistiir.

Sekil 10: Birinci Cocuk Sekil 11: ikinci Cocuk

Birinci ¢ocuk, gergeklestirilen iic oturumda 49 saniyede %13 basari
sergilemis, yazilimda yapilan degisiklikler sonras1 basar1 seviyesi %19’a
¢ikmig ancak gecen siire ortalamasi 75 saniyeye yiikselmistir. Burada bi-
rinci ¢ocugun uygulamadan gelen sesli bildirim 6zelliklerini inceledigi,
eklenen ipuglari lizerinde diisiindiigii, dolayisiyla artan siirenin bu baglam-
da faktor oldugu goriilmiistiir.

Ikinci cocuk, gerceklestirilen {i¢ oturumda 64 saniyede %20 basari
sergilemis, yazilimda yapilan degisiklikler sonrasi basar1 seviyesi %21’e
¢ikmis ancak gegen siire ortalamasi 65 saniyeye yiikselmistir. Bu ¢ocukta
anlamli bir fark gozlemlenmemistir.

Uciincii ¢ocuk, gergeklestirilen ii¢ oturumda 80 saniyede %30 basari
sergilemis, yazilimda yapilan degisiklikler sonras1 basar1 seviyesi %30°da
kaldig1 ancak oyunu oynama stire ortalamasinin 39 saniyeye diistiigii go-
rilmiistiir. Bu ¢ocugun da basar1 ylizdesinde artis olmadigi ancak oyun
oynama siiresinin anlamli diizeyde azaldig1 ve oyunu daha rahat kullana-
bildigi goriilmiistiir.

Dordiincii ¢ocuk, gergeklestirilen {i¢ oturumda 139 saniyede %16 basa-
11 sergilemis, yazilimda yapilan degisiklikler sonrasi basar1 seviyesi %23’e
cikmig ancak siire ortalamasinin ise 129 saniyeye diistiigli goriilmiistiir.
Burada dordiincii cocugun ilk cocukta oldugu gibi uygulamadan gelen ses-
li bildirim 6zelliklerini inceledigi, eklenen ipuglari tizerinde diisiindiigii,
dolayisiyla artan siirenin bu baglamda faktor oldugu goriilmiistiir.
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Tablo 1: ilk Uygulama Sonuglar

{ Cocuk Bagan Gegen siire Deneme Gviarat

| numarasi ortalamasi ortalamasi sayis1 yu
Birinci = =

! cocuk %13 49 sn 3 Cocuk oyuncaf

‘ Ikinci ¢ocuk %20 64 sn 3 Cocuk oyuncaf
Ugiincii -

‘. cocuk %30 80 sn 3 Cocuk oyuncaf
Dérdiincii o ) N s

! cocuk %16 139 sn 3 Cocuk oyuncaf

Tablo 2: ikinci Uygulama Sonuglari

Cocuk Basan Gegen siire Deneme Ovun adi
numarasi ortalamasi ortalamasi say1s1 y
Birinci " .
| gocuk %19 75 sn 3 Su igme
| Ikinci gocuk %21 65 sn. 3 Su igme
Ugiincii - - .
‘ coouk %30 39sn 3 Su igme
Dérdincil
‘ S %23 129 sn 3 Su icme
gocuk

Tartisma

Baglangigta, uygulamay1 kullanacak egitimcilerin baska iPad’ler iize-
rinden de giris yapabilecegi bir yapi tasarlanmistir fakat sonrasinda uygu-
lamanin yazilim siirecini uzatacagi i¢in bundan vazgecilmis, uygulamay1
oynayan ¢ocuklarin bilgilerine, yalnizca kaydedilen iPad {izerinde erisile-
bilmesi saglanmistir. Uygulama, Tohum Otizm Vakfi’nda iPad kullanildig:
icin 108 isletim sistemi igin gelistirilmistir ve yazilimi 2013 yilinda yapil-
mistir. Glinlimiizde uygulama tekrar derlenip ilgili cihazlara gonderilirken
xCode tarafinda yapilan gilincellemelerden dolay1 sorunlar yasanmis ve
karsilagilan sorunlarin ¢oziilmesi i¢in zaman harcanmistir. Sorunlar ¢6ziil-
diikten sonra egitmenin iPad’ine yiiklenmesi saglanmistir.

Teknopedagojik igerik konusunda ise uygulamada davranis analizi il-
keleri baz alinarak pekistirme ve uyarana ipucu ekleme stratejilerinden
yararlanilmistir. Teknopedagojik icerik konusunda ilk prototipte, uyarana
ipucu eklenmemis, ¢ocuklarin uygulamay1 anlamlandirma konusunda si-
kintilar yasadig1 goriilmiistiir. Bu ihtiyagtan yola ¢ikarak uyarana ipucu
ekleme ve diizeltici ve olumlu geri bildirim 6zellikleri zenginlestirilmistir.
Cocuklarin yapilan bu degisiklik sonras1 uygulamay1 daha anlamli kullan-
diklar fark edilmistir.
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Sonuc ve Oneriler

Uygulamanin, ¢ocuklar disinda dogrudan uygulamacilarla da denen-
mesinin faydali olabilecegi diisiiniilmektedir. Ozellikle farkli konu alani
uzmanlarindan, ¢ocuk gelisimci ve egitimcileri, okul dncesi 6gretmenleri,
psikolojik danismanlik ve rehberlik 6gretmeleri ile egitim teknologlari ta-
rafindan degerlendirilmesi ve bu yonde geri bildirim alinmasinin, ileride
gerceklestirilmesi planlanan calismalarda prototipe olumlu yonde katki
saglayacagi sdylenebilir.

Uygulama marketlerinde, Tiirk¢e konusan otizmli ¢ocuklar i¢in sirala-
ma oyunu yetersizligi géz oniine alinarak bu tiir bir uygulamanin gelisti-
rilmesi ihtiyag olarak goriilmiistiir. Gelistirilen bu uygulama ile ¢ocuklarin
kart siralama becerisinin gelistirilmesine katki saglanmasi hedeflenmis,
yapilan 6n test ve son test oturumlarinda ¢ocuklarin uygulamay1 anlam-
I1 bir sekilde kullanabildikleri ve olumlu tepkiler verdikleri goriilmiistiir.
Benzer ¢alismalarin Tiirk¢e konusan otizmli ¢ocuklar i¢in gerceklestiril-
mesinin faydali oldugu ve bu alanda daha fazla ¢aligmaya ihtiya¢ oldugu
sonucu ortaya ¢ikmistir.
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Abstract

Music therapy (MT) is the skillful use of music as a therapeutic tool to reach specific
goals through musical activities in order to improve mental, physical, and emotional
health. The aim of this project was to develop a profound MT program in a multimodal
neurological rehabilitation setting; and to initiate clinical research studies on MT. Specific
objectives are set for each patient and musical activities such as listening, singing, playing
instruments (simple percussion instruments like maracas, tambourine, drum, wooden
spoons, triangle etc), and moving to music (simple steps to salsa and tango basics) are
used to reach these goals. Musical activities were applied both as single and group therapy
sessions. 90 patients with cerebral palsy (CP), 98 with stroke received MT within 24
months. Clinical research studies investigating effectiveness of MT on attention, memory,
and quality of life; playing percussive instruments on hand functions; and salsa/tango
on gait and balance of CP or stroke patients were initiated. This project is the first MT
program in a neurological rehabilitation setting in Turkey. MT can be a useful adjunctive
treatment modality in neurological rehabilitation which requires scientific proof to be
generated by prospective randomized controlled trials.

Keywords: Cerebral palsy, stroke, music therapy.

Ozet

Miizik terapi (MT) miizikal aktivitelerle zihinsel, fiziksel ve duygusal sagligi
gelistirmek icin kullanilan faydali bir terdpatik aractir. Bu projenin amaci, norolojik
rehabilitasyon kapsaminda MT ile ilgili klinik arastirma calismalarini baslatmak
ve bu alanda MT programi gelistirmektir. Bu ¢alisma kapsaminda her bir hasta i¢in
rehabilitasyon ekibi tarafindan 6zel hedefler belirlenmis ve hedeflere ulasmak icin sarki
soyleme-dinleme,enstriiman ¢alma ve miizik ile dans etme (basit salsa ve temel tango
adimlarryla) gibi miizikal aktiviteler gergeklestirilmistir. Miizikal aktiviteler bireysel
ve grup terapisi olarak diizenlenmistir. 24 ay i¢inde 90 serebral palsili (SP), 98 inmeli
hasta MT programina dahil olmustur. MT nin SP’li ¢ocuklarin dikkat, hafiza ve yasam
kaliteleri iizerine, perkiisyon enstriimanit ¢almanin el fonksiyonlarina etkisi; hemiplejik
inmeli hastalarda salsa ve tangonun yiiriime ve denge iizerine etkisi ile ilgili baslatilan
klinik aragtirmalar devam etmektedir. Bu proje noérolojik rehabilitasyon kapsaminda
Tiirkiye’de olusturulan ilk MT programidir. Prospektif randomize kontrollii ¢aligmalar
ile elde edilecek bilimsel veriler sonrasinda MT nérolojik rehabilitasyonda faydali bir
adjuvan tedavi yontemi olabilir.

Anahtar Kelimeler: Sercbral Palsi, inme, miizik terapi.
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Giris

Serebral palsi (SP) fetal veya infantil donemde gelisimini tamamlama-
mis beynin hasarlanmas1 sonrasi ortaya ¢ikan, heterojen motor gelisim
bozuklugu olarak tanimlanmaktadir. Motor bozukluklara duyu-algi, kog-
nitif, iletisim ve davranigsal problemler, epilepsi ve sekonder kas-iskelet
sistem bozukluklar1 da eslik edebilir (Bax ve dig. 2007; Rosenbaum ve
dig. 2007). Glinlimiizde SP rehabilitasyonunda nérogelisimsel tedavi yon-
temleri, dinamik sistemler yaklagimini baz alan aktivite temelli modeller,
cesitli bio-geri bildirim yontemleri kullaniimaktadir.

Diinya saglik orgiitii inmeyi, klinik bulgular1 hizla gelisen, 24 saat veya
daha uzun siiren serebral islevlerin fokal veya global bozuklugu sonucu
olusan sakatlik veya 6liim nedeni olarak tanimlamaktadir. Inme, diinya-
da en sik karsilasilan norolojik sorun olup, sakatlik ve 6liimiin en 6nemli
nedenlerindendir. Inme geciren hastalarda rehabilitasyonun temel hedefi,
kisinin uzun siireli, bagimsiz, giivenli, mutlu, iiretken ve yiiksek kalite-
li bir yasam silirmesini saglamaktir. Giiniimiizde inme rehabilitasyonunda
konvansiyonel yontemler, norofasilitasyon teknikleri, dinamik sistemler
yaklasimini baz alan aktivite temelli modeller, fonksiyonel elektriksel sti-
miilasyon ve gesitli bio-geri bildirim yontemleri kullanilmaktadir.

Modern toplumda sanatin, bir kisinin fiziksel ve zihinsel yetilerini ge-
listirmek, stres atmak, rahatlatmak ve ayni zamanda bir anlamda iyi olma-
y1 tesvik etmek icin var oldugu bilinmektedir (Nasuruddin, 2010). Miizik
terapi (MT) miizikal aktivitelerle zihinsel, fiziksel ve duygusal saglig1 ge-
listirmek i¢in kullanilan faydali bir terdpatik aragtir. MT, hastalar1 motive
ederek, benlik saygilarin1 destekleyerek tam potansiyellerini kullanmala-
rina olanak saglar ve grup seanslar1 yoluyla sosyal beceerilerini destekler.

Yapilan bir ¢ok caligma bize MT ile farkli kognitif beceriler arasinda
korelasyon oldugunu gostermektedir (George ve Coch, 2011; Herdender
ve dig., 2010; Lesiuk, 2010; Schellenberg ve Peretz, 2008). Ritmik stimii-
lasyon, sarki sdyleme, miizik dinleme ve doga¢lama gibi bir¢ok miizikal
aktivite ayn1 zamanda hastalar1 tedavi hetmek amaciyla da kullanilmak-
tadir (Serrallach ve dig. 2016; Scholz ve dig. 2016; Sole ve dig. 2014;
Goldbeck ve Ellerkamp, 2012; Nasuruddin, 2010). Nasuruddin’in 2010
yilinda 15’1 ¢alisma grubunda olan toplam 30 SP’li ¢cocuk ile uyguladig:
dans ve miizik terapi ¢alismasinda postiir, dikkat, konsantrasyon ve hafi-
zada kaba motor becerilerde istatistiksel olarak anlamli gelismeler oldugu
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goriilmiistiir. Mofredj ve arkadaglarinin 2016 yilinda yayinladiklar: meta
analiz calismasinda miizigin sadece bir eglence araci ya da kiiltiirel bir
fenomen olmadig1 terapdtik bir arag olarak giiclii bir yere sahip oldugu be-
lirtilmis. Ayrica hasta-aile-saglik ekibi arasindaki iletisimi gliclendirdigi,
hastaliginin tiim yonleriyle hastanin basacikabilmesine yardimci oldugu
ve fiziksel, sosyal, ruhsal refahi arttirdig1 saptanmistir. Diger bir meta ana-
liz caligmasinda Bradt ve arkadaslar1 (2010) inmeli hastalarda ritmik isit-
sel stimiilasyonun dengeyi gelistirdigi ancak miizik terapinin diger yonleri
icin yeteri kadar veri olmadig: belirtilmistir.

Amacg

Bu projenin amaci, norolojik rehabilitasyon kapsaminda sarki soyle-
me, koro ¢aligmalari, miizikle egzersiz ve dans gibi aktiviteleri iceren MT
programi gelistirmek ve bu konuda bilimsel klinik arastirma yapmaktir.

Materyal ve Metod

Calismamiza Kocaeli Universitesi Tip Fakiiltesi Hastanesi Fizik Teda-
vi ve Rehabilitasyon Klinigi’'nde (IREM-izmit Rehabilitasyon Merkezi)
tedaviye alinan 3 yasindan biiylik SP’li ¢ocuklar ve inmeli hastalar dahil
edilmistir. Amacimiza ulagsmak i¢in fizyoterapist,is ugrast terapisti,ozel
egitim uzmani ve rekreasyon egitmeninden olusan rehabilitasyon ekibi-
mize,bir son sinif konservatuar 6grencisi, Tiirk sanat miizigi koro sefi ve
tango dans 6gretmeni goniillii olarak katilmistir.

Bu caligma kapsaminda hastalarin klinik 6zellikleri ile hasta ve aile-
sinin baklentileri gézoniine alinarak her hasta i¢in rehabilitasyon ekibi
tarafindan 6zgiin hedefler belirlenmis ve bu hedeflere ulagsmak igin sarki
sOyleme, miizik dinleme, enstriiman ¢alma ve miizik esliginde dans ve ha-
reket etme (basit salsa ve temel tango adimlariyla) gibi miizikal aktiviteler
arasindan segilen uygun bir MT programi bireysel ve/veya grup aktivitele-
ri seklinde gerceklestirilmistir.

Bulgular

Aragtirmada Nisan 2014 ile Mart 2016 tarihleri arasinda 90 SP’li ve 98
inmeli hasta, Kocaeli Universitesi Tip Fakiiltesi Hastanesi Fizik Tedavi
ve Rehabilitasyon Klinigi’nde (IREM-izmit Rehabilitasyon Merkezi) MT
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programina katilmistir. Yapilan grup ¢alismalarinin dogal sonucu olarak
asagida belirtilen 6zgiin gruplar olusturulmustur: SP’li ¢ocuklarla vurmali
calgilar (Figiir 1,2), inmeli afazik hastalarla Tiirk sanat miizigi korosu (Fi-
giir 3), SP’li genglerle salsa (Figiir 4) ve inmeli hastalarla tango (Figiir 5)

Miizikoterapi projesinin bir parcasi olarak 23 Subat 2015 tarihinde
Stileyman Demirel Kiiltiir Merkezi’nde tiim bu gruplarin performansini
iceren hasta gosterileri gergeklestirilmistir. Sergilenen performanslar gos-
teriye katilanlar ve basin tarafindan oldukca ilgi gérmustiir (Milliyet Ga-
zetesi, Hiirriyet Gazetesi, Kocaeli Gazetesi, Jess-“Ortaya Konusalim” TV
programi). Ayrica énemli bir bilimsel etkinlik olan INEREM 2015 (In-
ternational Neurology and Rehabilitation Meeting) acilis seranomisinde
bu gosteriler tekrar bilim insanlarina sunulmus ve ardindan hastalarimiz
tarafindan gergeklestirilen deklarasyon biiyiik begeni toplamistir. Bu dek-
larasyonda hastalarimiz “Bizi ¢ok iyi tedavi eden doktorlarimiza miite-
sekkiriz, yiirimeyi umut ederken dans edebiliyoruz. Bugiin uluslararasi
bilim adamlarina performansimizi sergilemek bizim i¢in biiyiik bir onur ve
zevkti. Biliyoruz ¢ok ¢alistyorsunuz fakat miizigimizin ve dansimizin sizi
bizim i¢in daha bir¢ok etkin miidahale yontemi bulmaniz konusunda mo-
tive edecegini umuyoruz. Cok basarilt bir kongre gecirmenizi diliyoruz.
Tesekkiirler.” seklinde bir sunum gerceklestirmislerdir.

Uygulanan ¢aligmalar sonucunda SP’li hastalarda M T nin dikkat, hafiza,
yasam kalitesine etkisi; vurmali enstriiman ¢almanin el fonksiyonlarina etki-
si; hemiplejik inmeli hastalarda tangonun yiiriiyiis ve denge {lizerindeki etki-
si; Tiirk sanat miizigi korosunun konusma bozuklugu olan inmeli hastalarda
konusma tizerine etkisini incelemek i¢in klinik arastirmalar baslatilmistir. Bu
klinik aragtirmalarin bir kismi1 s6zel bildiri veya poster olarak bilimsel ulus-
lararas1 kongrede sunulmus (Dursun ve dig., 2015; Karacan ve dig., 2015;
Gokbel ve dig., 2015 ) ve tangonun yiiriiylis ve denge tizerine etkisi ile ilgili
olan ¢alismamiz uluslararasi bir dergide yayinlanmistir (Dursun, 2016).

Figiir 1: SP’li ¢ocuklar Figiir 2: SP’li ¢ocuk
vurmali galgilar grubu enstriiman ¢alma
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Tartisma

Bu caligma noérolojik rehabilitasyon uygulamalart igerisinde Tiirkiye’de
gerceklestirilen ilk MT projesidir. Projede tibbi rehabilitasyon ekibi yaninda
miizik, koro ve dans egitmenlerinin yer almasi ve bu iki grubun ayni ortamda
birlikte ¢caligmasi rehabilitasyon uygulamalari ag¢isindan ¢ok 6nemli olmustur.
Gerek projeye katilan hastalar, gerek izleyiciler gerekse bilim insanlar tara-
findan konusma bozuklugu olan inmeli hastalarda koro ¢alismasi, SP’li ve in-
meli hastalarda dans ¢alismasi, SP’li cocuklarda miizik ¢alismasi gibi bir¢ok
miizikal aktiviteyi iceren bu proje oldukca 6zgiin ve kapsamli bulunmustur.

Klinik gézlemlerimiz MT’nin ¢alismaya katilan hastalarin giinliik ya-
sam aktiviteleri, yasam kaliteleri, sosyal iligkileri ve hayata katilim diizey-
lerini ¢ok olumlu etkiledigidir. Bu proje kapsaminda tamamlanan klinik
caligmalarda inmeli hastalarda tango ¢alismalariin yiiriime kalitesi, kanti-
tesi ve denge lizerine olumlu etkileri oldugu saptanmistir. Devam etmekte
olan prospektif randomize kontrollii ¢alismalarimizin sonuglanmasiyla bu
konudaki klinik veriler artacaktir.



Tiirkiye 'de Norolojik Rehabilitasyon Kapsaminda
82 Bir Miizik Terapi Projesinin Gelistirilmesi

Referanslar

Bax, MCO., Flodmark, O., Tydeman, C. (2007) Definition and classification of cercbral
palsy. From syndrome

toward disease. Dev Med Child Neurol Suppl 109: 39-41

Bradt, J., Magee, W.L., Dileo, C., Wheeler, B., McGilloway, E. (2010) Music therapy
for acquired brain injury. Editorial Group: Cochrane Stroke Group . Published
Online: 7 Jul 2010

Dursun, E. ve dig. (2016) Evaluation of dance therapy effects on gait pattern in patients
with previous cerebrovascular events: Randomized study results from a single
center. Edorium Journal of Disability Rehabilitation 2016;2:124—130.

Dursun, M. ve dig. (2015) Development of a music therapy Project in a neurological
rehabilitation setting in Turkey. INEREM-Istanbul ézet kitabi, OP 09, Syf.57

Goldbeck, L. ve Ellerkamp, T. (2012) A Randomized Controlled Trial of Multimodal
Music Therapy for Children with Anxiety Disorders. Journal of Music Therapy.
Vol.49 No:4

Gokbel, T. ve dig. (2015) Treating Stroke Patients with Tango. INEREM-Istanbul ozet
kitabi, VP 01, Syf.123

Herdender, M., Esposito, F., di Salle, F., Boller, C., Hilti, C. C., Habermeyer, B., et al.
(2010). Musical training induces functional plasticity in human hippocampus.
Journal of Neuroscience, 30(4), 1377—1384.

Hirriyet Gazetesi  (2015), http://www.hurriyet.com.tr/o-hastaliklar-icin-de-robotla-
tedavi-mumkun-29211268

INEREM-2015 International Neurology and Rehabilitation Meeting, 4-6 haziran 2015.
Istanbul, Tiirkiye.

Jess-“Ortaya Konusalim” TV programi (2015) https://www.youtube.com/watch?v=
Ad9tH-wy3YE

Kocaeli Gazetesi (2015), http://www.kocaeligazetesi.com.tr/turkiyenin-ilk-muzikoterapi-
toplulugu-goz-doldurdu-629570h.htm

Karacan, C. ve dig. (2015) Is Dance Therapy HEIpful on Balance and Gait of Patients
with Cerebral Palsy?.

INEREM-Istanbul ézet kitabi, P 136, Syf.121

Lesiuk, T. (2010). The Effect of Preferred Music on Mood and Performance in a High-
Cognitive Demand

Occupation. Journal of Music Therapy, Vol. 47, No. 2,



Beril Melina DURSUN, Soner AKYEL, Seda SEN, Cagla KARACAN,
Begiim Capa TAYYARE, Tugba GOKBEL, Yiiksel TASOREN, Erbil DURSUN 83

Milliyet gazetesi (2015), http://www.milliyet.com.tr/kocaeli-universitesi-nde-felcli-
hastalara-kocacli-yerelhaber-638909/

Mofredj, A., Alaya, S., Tassaioust, K., Bahloul, H. ve Mrabet, A. (2016) Music therapy,
a review of the potential therapeutic benefits for the critically ill. Journal of
Critical Care Vol. 35 195-199

Nasuruddin, M.G. (2010) The Confluence Between Arts and Medical Science — Music
and movement therapy for children with Cerebral Palsy. Malaysian Journal of
Medical Sciences. Jul-sep 2010 17(3): 1-4

Rosenbaum, P., Paneth, N., Leviton, A., ve dig.(2007) A report: the definition and
classification of cerebral palsy April 2006. Dev Med Child Neurol Suppl ;109:
8-14

Schellenberg, E. G., & Peretz, 1. (2008). Music, language and cognition: Unresolved
issues. Trends in Cognitive Sciences, 12(2), 45-46.

Scholz, D.S., Rohde, S., Nikmaram N., Briickner H.P, Grobach, M., Rollnik, J.D.,
Altenmiiller, E.O.(2016)

Sonification of Arm Movements in Stroke Rehabilitation - A Novel Approach in
Neurologic Music Therapy. Frontiers in Neurology. 30;7:106

Serrallach, B. Ve dig. (2016). Neural Biomarkers for Dyslexia, ADHD, and ADD in the
Auditory Cortex of Children. Frontiers Neuroscience. V. 10:324

Sole, C. Mercadal-Brotons, M., Galati, A., De Castro, M. (2014). Effects of Group Music
Therapy on Quality of

Life, Affect, and Participation in People with Varying Levels of Dementia. Journal of
Mousic Therapy. Vol. 51, No. 1






Istanbul Journal of Innovation in Education
Volume 3, Issue 1, January 2017

PROBLEMATIQUE DE CONSTITUTION D’UNE
GRILLE D’ANALYSE DE L’ORAL EMOTIONNEL

Freiderikos VALETOPOULOS, Université de Poitiers
Julie RANCON Université de Poitiers
Efi LAMPROU Université de Chypre

1. Introduction

Dans le cadre du projet ACI «Les sentiments a travers les corpus
d’apprenants» soutenu par 1’Université de Poitiers, nous avons collecté
plus de 900 min de discours d’apprenants en interaction et en production
continue. Ces productions orales étaient accompagnées de deux productions
écrites. Ainsi, le corpus était bien renseigné et permettait de confronter les
informations obtenues dans les deux types de discours. Les participants
¢taient tous des étudiants (d’un niveau intermédiaire/avancé) dans des
départements de langue et de littérature francaises des Universités Aristote
de Thessaloniki en Gréce, de Chypre et de Varsovie en Pologne. Ce corpus
oral, précisément, représente de fait 1’interlangue de ces apprenants.
Pourtant, cette démarche d’analyse (aussi compléte que possible) @ €té confrontée
a certaines interrogations qui pourraient étre résumées comme suit: quels
aspects liés a la problématique du projet et au discours émotionnel peuvent
étre mis en valeur ? Comment peut-on analyser les productions orales
d’un point de vue linguistique sachant que les apprenants étaient dans une
situation d’interaction semi-authentique ?

Notre recherche de grilles nous a permis d’en dresser une liste trés
longue (voir par exemple les travaux de Traverso, 2005 ; Cappeau, 2001 ;
2004) mais qui répondent a des objectifs précis ou qui correspondent a des
cadres méthodologiques spécifiques. Ces grilles se sont surtout révélées
inadéquates pour rendre compte de I’'impact de I’écrit sur 1’oral et de
I’impact de 1’oral sur I’écrit.

Dans le cadre de cette communication, nous nous concentrerons alors
sur les critéres qui nous paraissent importants afin d’analyser un corpus tel
que le notre.
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2. Le corpus collecté

Lors de la production orale, les apprenants ont été enregistrés et filmés.
L’entretien est construit autour de quatre étapes:

Etape 1: les apprenants doivent répondre tout d’abord a un questionnaire
socio-linguistique comportant des questions sur leur age, les langues
parlées ou les raisons pour lesquelles ils ont appris le frangais.

Etape 2: les apprenants répondent a un questionnaire ouvert portant sur
leur approche interculturelle s’ils ont vécu dans un pays francophone ou
sur leurs représentations concernant les pays francophones ainsi que la
langue parlée.

Etape 3: les apprenants recoivent quatre photos successivement et
répondent a deux types de consignes. Le premier groupe répond a la
consigne suivante: Décrivez ce que vous voyez sur l'image. Quels sont
les émotions que vous éprouvez. Quelle est I’'image que vous choisissez
et pourquoi ? Cette consigne limite le recours au jugement rationnel et a
I’usage des verbes de cognition. Le deuxiéme groupe répond a la consigne
Décrivez cette image. Qu’en pensez-vous ? Quelle est 'image que vous
choisissez et pourquoi ? leur permettant une approche plus argumentative.
Les images ont été retenues pour cette expérimentation car la premicre
ameéne a évoquer une émotion positive, la deuxieéme et la troisiéme
décrivent une émotion plutot ambigiie, la quatrieme provoque une émotion
négative.

Pourquoi avons-nous choisi ce procédé? Provoquer une émotion et
amener les apprenants a en parler n’est pas une affaire simple. Il existe
en effet différentes techniques: la présentation d’images, le visionnage de
films ou enfin, la musique. Certes, comme I’indique Gil (2009, pp. 20),

“Une séquence vidéo est considérée comme étant un inducteur
d’émotion plus puissant que ne le sont des images. En effet, un film
“plonge” le sujet dans une histoire qui posséde une dynamique et
une complexité, rendant ainsi le stimulus bien plus écologique au
regard de la vie quotidienne”

Mais nous avons choisi les images pour plusieurs raisons. Tout d’abord,
il existe d’autres travaux qui portent sur I’apprentissage en anglais et qui
utilisent le méme processus (voir par exemple le projet Diderot-Longdale,
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Gouteraux, 2014). Nous pensons par ailleurs que les apprenants ont
I’habitude de s’exprimer a partir d’une image (voir par exemple le contenu
des certifications). Enfin, nous avons pensé que les apprenants pourraient
rester concentrés sur I’image et le contour émotionnel sans se concentrer
sur des ¢léments qui les pousseraient vers une production narrative.

Etape 4: I’apprenant tire un sujet au choix et le développe. Cela permet
d’analyser 1’argumentation et la prise de position des apprenants, ainsi que
I’expression de la subjectivité.

3. Le discours émotionnel des apprenants

Avant de passer aux résultats de I’expérimentation, il serait intéressant
de proposer une mise au point théorique et terminologique. En ce qui
concerne notre point de vue d’analyse, nous souhaitons souligner que
quatre fonctions du discours émotionnel ont pu étre relevées.

Tout d’abord, il existe une fonction qui permet d’exprimer une émotion,
de réagir ; le locuteur a un discours émotionnel, spontané, avec des
expressions et des interjections qui renvoient & une émotion. Autrement
dit, il s’agit de la réaction d’un locuteur face a un événement. Le locuteur
n’a pas forcément évalué ses émotions ou méme il n’a pas besoin de les
évaluer pour les exprimer: voir par exemple 1’utilisation des diminutifs,
au niveau morphosyntaxique, des exclamations au niveau phonologique
ou des interjections. Dans notre cas, les apprenants sont dans une situation
semi-authentique, ce qui peut avoir éventuellement une conséquence sur
le matériau linguistique utilisé pour exprimer une émotion. Un apprenant,
par exemple, réagit avec surprise (‘“ah !”) et enchaine par le marqueur
“d’accord™:

(1)“Ah ... hum ... d’accord ... d’accord ... hem ... hum hum ...
on peut voir dans la quatriéme image ... hum hum ... ce sont des
tombes ? d’accord ... des tombes ... un croix ici ... un chien qui

... qui se trouve 1a ... voila ... ¢a ¢’est vraiment vraiment ... pas
bon ! “ (GR_MIDOU)

Mais un locuteur peut aussi décrire ses propres émotions. Le locuteur
rapporte ses émotions, il peut raconter ses €émotions, il peut décrire son
ressenti. Dans ce cas précis, le locuteur peut parler de ses propres émotions
sans forcément éprouver ces émotions au moment de la communication.
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Cela est intéressant d’un point de vue linguistique car le locuteur revient
sur son ressenti et évalue les émotions qu’il a ressenties. Il les analyse et
leur attribue un nom.

(2) “La premicére [inaudible] me fait sentir des sentiments heureux
et ... une évasion d’une paradis exotique c’est une grande chose
pour nous [rire] me fait sentir calme et heureuse.” (GR_KOULO)

Le troisieme procédé est celui de la médiatisation des émotions. Le
locuteur, étant un médiateur, rapporte les émotions de quelqu’un d’autre.
Cela permet au locuteur de faire état du ressenti de quelqu’un d’autre
utilisant ses propres mots. La description de la situation émotionnelle n’est
pas due a sa propre expérience et a une évaluation de cette expérience mais
a un ressenti indirect qui permet au locuteur de filtrer les informations et de
présenter 1’état émotionnel des autres en passant par sa propre évaluation.
Cette médiatisation peut étre exprimée par 1’utilisation de certains
marqueurs comme visiblement (exemple 3).

(3) “En milieu d’apres- midi, plusieurs centaines de personnes,
principalement des jeunes visiblement émus, ont patienté parfois
une heure et demie dans le froid vif pour se recueillir quelques
minutes seulement.” (lextutor.ca / Le Monde)

(4) “Ahh ... Il y a deux personnes ... deux enfants ... de petits
enfants ... euh ... le premier enfant est negre ... et peut-étre du
tiers monde ... il y a des larmes ... ils jouent méme les deux
enfants ils jouent de ... euh ... du violon ... mais le premier qui
vient du tiers monde est plus triste. L’autre enfant est plus str de
son avenir peut-étre.” (GR_IOAN)

Enfin, la quatrieme fonction permet de susciter une émotion. Le discours
amene au ressenti, comme c’est le cas par exemple de la littérature ou de
certains discours politiques (voir Micheli, 2014). L’auteur tente, par exemple,
de susciter une émotion sans forcément utiliser un lexique émotionnel.

(5) “Christine cependant avait été se mettre dans le coin de la
chambre. Au premier cri, un grand frisson 1’avait saisie, et elle
s’était bouché les oreilles, mais elle avait beau faire, clle les
entendait, ces cris, comme du dedans d’elle, qui la secouaient
toute — et voila, tout a coup, elle se jeta sur le médecin.” (C.
Ferdinand-Ramuz, Jean-Luc persécuté, p. 41)
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Chez les apprenants, cette fonction peut étre rencontrée soit dans le cadre
d’une production d’expression créative ou dans le cadre d’'une démarche
interactionnelle ; les apprenants sont a la recherche d’un feedback de
I’interlocuteur, ou de 1’expérimentateur:

(6) “Ici il y a TANT de tant de gens MORTS mai:s je sais pas la
raison et le chien il est 1a euh il il est calme tranquille et il il est
comme un GARDIEN de ces de ces gens: qui sont mo:rts (se
recule dans sa chaise, mets les mains sous la table (...) je sais pas
(rires de malaise, prends la photo dans ses mains et la donne a
I’expérimentateur, fait un signe de dégout tout en se reculant dans
la chaise)” (IM-GR-2)

Dans cet exemple, I’étudiante a souhaité montrer a 1’expérimentateur
combien cette photo la mettait mal a I’aise, sans pour autant utiliser le
lexique correspondant. Elle se contente de mettre en ceuvre des éléments
paraverbaux (rythme ralenti, intonation montante, haussement de la voix)
et non-verbaux (positionnement du corps, geste de rejet) détectables par
I’interactant. Ces techniques nous enseignent que méme un discours en
action de type “monologue” face a un expérimentateur reste une interaction
(voir Rangon, 2014).

Observons a présent les différentes grilles que I’on peut utiliser pour
I’analyse de ce type de corpus.

4. Grille d’analyse

Dans le cadre de cet article, nous nous proposons d’aborder trois
différentes grilles d’analyse: celle portant principalement sur la
combinatoire lexicale, 1’approche interactionnelle et I’approche (inter-)
culturelle.

4.1. La combinatoire lexicale

D’aprés Fiehler (2002: 86), “[p]eople can use two different strategies to
communicate emotions and experiences: They can give them expression
in different ways or they can make them the explicit topic or subject of
the interaction”. Ainsi, il propose deux fonctions principales, celle de
I’expression de I’émotion incluant toutes les réactions et attitudes, et celle
de la thematization, [’émotion devient le sujet de 1’interaction par le biais
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de la verbalisation. Il envisage alors quatre critéres d’analyse: le dire d’une
émotion, autrement dit le locuteur donne un nom a ce qu’il a éprouvé, la
description de I’émotion, la désignation ou la description des événements
et des circonstances et la description ou la narration de la situation. Cette
approche peut étre croisée avec I’analyse de la combinatoire lexicale,
ce qui nous permet de développer les deux premiers critéres au regard
d’autres informations (voir aussi Valetopoulos & Lay 2015):

a. Auniveau syntaxique: I’analyse syntaxique des prédicats émotionnels;
la prise en charge: la présence du lieu psychologique (par exemple, “je”,
“tu”, “il”, “elle”...); la structure de la phrase, (par exemple, la longueur de
la phrase, I’organisation syntaxique, les différents phénomenes de mise en
relief).

b. Au niveau sémantique/lexical: 1’analyse des prédicats d’émotion
sélectionnés ; la conceptualisation et la verbalisation (par exemple, peur
vs. crainte, content vs. heureux) ; la fréquence des prédicats d’émotions et
le choix du prédicat (nom, adjectif ou verbe).

c. Au niveau de la combinatoire lexicale: les verbes supports utilisés
par les apprenants (par exemple, éprouver ...); les adjectifs axiologiques
portant sur les émotions (par exemple, une grande émotion, un grand plaisir
...) ; les adverbes axiologiques portant sur les émotions (par exemple,
vraiment content ..., trés décu ...)

d. Au niveau du lexique a charge émotionnel: le lexique a charge
émotionnel (métaphore ...); les manifestations: expressions impliquant le
corps, 1’espace (contour émotionnel); le lexique axiologique avec un effet
émotionnel (intensité). Par exemple: un moment trés difficile.

e. Au niveau de la construction et de 1’organisation du discours
(marqueurs d’interaction, marqueurs de remplissage, répétition,
réduplications, hésitations ...).

A titre d’exemple, nous pouvons mentionner I’extrait suivant:

(7) “Hum euh au centre de I’image il y a la femme heu qui qui
crie plutot euh je pense qu’elle est stressée qu’elle est pressée
peut - étre peut - étre elle est beaucoup de problémes elle ne sait
pas comment les résoudre hum peut — peut - étre ce sont des
problémes au travail peut - €tre ce sont des heu problémes heu a
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la famille hum avec son mari peut - étre ou avec des enfants euh
je pense qu’elle peut se sentir euh stressée et frustrée hum. [...]
Hum je pense que je sais qu’est-ce qu’elles ressentent parce que
j’avais un moment dans ma vie que je me sentais pareillement et
hum si je le regarde je m’en souviens ce ce période. C’est tout.”
(PL_KOWA)

Dans cet exemple, le passage « au centre de 1’image il y a la femme
heu qui qui crie plutdt » permet a ’apprenant de décrire le contexte avec
un vocabulaire qui renvoie a un état émotionnel et par la suite de désigner,
verbaliser les émotions ressenties (stressée, pressée, frustrée). Le passage
« j’avais un moment dans ma vie que je me sentais pareillement et hum
si je le regarde je m’en souviens ce ce période » renvoie a la description
de sa propre expérience alors que le suivant « beaucoup de problémes...
peut-étre ou avec des enfants » permet d’expliciter un contexte amenant a
comprendre et a identifier 1’état émotionnel.

4.2. I’approche interactionnelle

Notre regard se porte a présent sur les études menées par les spécialistes
de I’interaction et la mise en relief des grilles d’observations qui ont pu
en ressortir. Certains chercheurs se sont concentrés spécifiquement sur la
relation “multimodalité et émotions” (Cosnier & Brossard, 1984 ; Calbris &
Porcher, 1989 ; Kerbrat-Orrecchioni, 1987 ; pour n’en citer que quelques-
uns). D’autres ont mis en exergue des corrélations entre les mimiques
faciales et la ponctuation (Luzzati, 1991), les mimiques lors d’une
communication assistée par ordinateur (Mourlhon-Dallies & Colin, 1995),
se concentrent sur le mouvement des yeux (Pelachaud & Poggi, 1998)
ou encore des expressions faciales, des gestes au regard de ’intonation
(Cassell & al., 1994). Ce que nous pouvons regretter, pour le travail qui
nous incombe, est que I’ensemble de ces recherches ne se sont focalisées
que sur un aspect bien particulier du discours, évingant la macrovision
qui fait vivre la situation d’interaction. Relevons tout de méme I’existence
de certains travaux dont les auteurs ont tenté d’approcher cet épineux
probléme. Frijda (1986) et Plantin, Doury & Traverso (2000) notamment
ont su apporter quelques ¢léments de réponse. Nous retiendrons surtout
la grille d’analyse des discours interactifs oraux de Traverso (2005) qui
mérite d’étre mise en relief dans le sens ou elle permet d’observer les
¢léments verbaux, non-verbaux et paraverbaux dans leur ensemble, mais
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elle nous donne aussi des indications sur les marques de 1’écrit présentes
dans I’oral. Elle émet des considérations provenant traditionnellement
des approches énonciativistes et qu’elle estime étre compatibles avec une
approche interactionniste. Dans notre cas de figure, cela nous a paru tout a
fait pertinent. Traverso identifie ainsi les r6les du locuteur par son attitude,
définit I’attitude du locuteur par rapport au contenu verbal et décrit les
différentes facons dont le locuteur peut manifester des émotions ; a savoir
désigner cette émotion, I’évoquer par certaines caractéristiques ou encore
I’incarner dans le discours. Les résultats de nos observations sont décrits
ci-dessous:

a. Les manifestations d’un réle par I’attitude:

Nous relevons dans I’exemple suivant les manifestations d’un role (étre
¢tudiante) par une explicitation d’attitude. L’étudiante polonaise marque
¢galement sa volonté de proposer un discours proche de celui de I’écrit:

(8) “oui la concentration... parce qu’il me reste encore des cours. ..
aujourd’hui... la fatigue aussi... oui c’est ¢a... je n’peux pas dire
que je suis vraiment euh stressée ou... pleine de tristesse mais je
n’ peux pas dire non plus que je n’éprouve pas de stress (...) cette

image correspond mieux a mon état maintenant” (Pol-AN-INA)

L’¢étudiante justifie également sa prise de role a travers 'utilisation de
phrases complexes, présentes généralement dans les discours écrits:

(9) “Bien qu’elle soit dans la foule, elle est au centre de
I’événement” (...) “Puisqu’un chien est un symbole de hum la
solitude... de la tristesse... de la mélancolie... je je je partage ce
sentiment” (Pol-AN-INA)

Cette manifestation d’un réle par I’attitude peut aussi prendre forme par
I’intermédiaire de formes linguistiques, discursives ou interactionnelles.
Par exemple, avec I’utilisation de connecteurs lors d’un moment de
description:

(10) “Premierement je vois (...). Ensuite...” (Pol-AGN)
(11) “Au second plan, je vois...” (Pol-KAR)

(12) “De plus (...). A I’arriére-plan, au deuxieme plan...” (Pol-
ALE)
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On peut également identifier dans le corpus une distanciation ou un
brouillage, comme le nomme Traverso, au travers de commentaires méta-
énonciatifs auto-initiés ou par 1’indication d’une prise de distance méta-
énonciative par des jeux vocaux:

(13) Commentaire méta-énonciatif auto-initié: “Les émotions que
je peux lier a cette image sont bien positives” (POL-AN-INA)

(14) Indication d’une prise de distance méta-énonciative par des
jeux vocaux: “hum... hum.... c’est tout ce que je peux dire a
propos de cette image” (Pol-ALE)

b. Les attitudes par rapport au contenu de 1’image:

Concernant les attitudes du locuteur par rapport au contenu de I’image,
le corpus permet d’observer des expressions d’appréciation ou de
dépréciation. Cette technique met en exergue dans notre exemple un choix
lexical assez complexe (« campagne/stratégie anti-raciale »):

(15) Apprécier: “[j’aime cette image] parce qu’elle peut étre tres
émotionnelle et peut étre utilisée dans une campagne dans un
stratégie anti-raciale” (Pol-MIC)

Sont présentes des manifestations de certitude ou d’incertitude:

(16) Incertitude: “peut étre ce sont des problémes au travail a
la famille avec son mari peut étre ou avec des enfants je pense
qu’elle peut se sentir stressée ou frustrée (...) je ne suis pas sire”
(Pol-AGA)

Les étudiants de I’étude marquent également leur intérét ou désintérét
vis-a-vis de I’image:

(17) Désintérét: “(hausse les sourcils) j’ai aucun sentiment sauf
I’étonnement peut-&tre pourquoi elle crie pourquoi... quelles
sont les raisons pour lesquelles elle crie” (repoussera de la main
I’image a la fin de son discours) (Pol-MAL)

(18) Intérét: “(sourire) j’adore les chiens donc ¢’est je vois un chien
au premiere plan et il regarde a quelque chose avec I’impression
triste mélancolique si on peut dire quelque chose a propos d’un
chien” (Pol-MIC)
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c. Les manifestations d’émotions:

Enfin, les étudiants de I’expérimentation peuvent manifester des
émotions en les désignant, en les évoquant ou encore en incarnant les
émotions dans le discours:

- la désignation de 1’émotion:

(19) Tristesse: “Non seulement le chien me fait euh des émotions
mais aussi des des creux qui sont peut-étre préparés pour les
autres personnes mortes et ¢ca me rend triste” (Pol-MAL)

- I’évocation de I’émotion:

(20) Evocation du regret: “et je pense que cette femme ici elle a
le temps pour soi-méme parce que ¢a c’est le probléme méme si
j’ai du temps libre je le consacre pour mes proches mes amis et
pas pour moi-méme” (Pol-KIN)

- ’incarnation des émotions dans le discours:

(21) Les procédés rhétoriques (répétition, gradation): “je vois tout
d’abord un jeune garcon un petit garcon noir qui a l’air tres tres
tres triste (....) et aussi tout le visage est tres trés tres triste” (Pol-
JUL)

Cet ensemble organisé de catégorisations permet au chercheur que nous
sommes de mieux identifier I’oral émotionnel qui se dégage du corpus et
d’apprécier plus finement les éléments qui pourraient relever initialement
de I’écrit et qui sont présents dans ’oral. Le travail mené par Traverso
nous semble assez exhaustif pour le corpus qui nous préoccupe. Sa force
est de ne pas omettre le contexte dans lequel le discours oral est présenté.
Ainsi, la multidimensionnalité du discours est préservée.

4.3. L’approche (inter-)culturelle

Les travaux de Scherer et al. (1986) proposent une étude cross-culturale
permettant d’analyser différents aspects dont les antécédents d’une
expérience émotionnelle. Ainsi, Summerfield & Green (1986) soulignent
que la joie a comme cause éventuelle les retrouvailles avec des amis, la
réussite a un examen a 1’université ou I’obtention du permis de conduire
(idem 54), ce qui peut avoir un rapport avec 1’identité des participants. Pour
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la tristesse, ils avaient relevé les antécédents suivants: problemes avec des
amis, mort d’un ami ou d’un parent, etc. (idem 55-56). La fréquence de
chacun de ces sujets dépendait parfois du lieu d’origine des participants.

Nos données nous permettent en effet de réfléchir sur les rapports
établis entre les causes éventuelles qui provoquent un sentiment et la
contextualisation culturelle de cette émotion. L’analyse par exemple du
corpus d’apprenants hellénophones et d’apprenants polonophones a
montré que les uns associent le soleil et les vacances (image 1) avec leur
vie quotidienne, avec une expérience habituelle alors que les autres parlent
de leurs vacances de réve, du stress a I’Université. Ces deux approches
différentes ont un impact sur le matériau linguistique utilisé:

(22) “Holala les vacances euh la mer euh le ciel qui est bleu euh
il fait chaud il fait trés trés chaud hum je serais plutot hum je ne
serais pas plutot stressée euh je serais rélaxée si euh si je p- je
peux dire comme ¢a hum je ne pense pas au travail aux études”
(PL_KOWA)

(23) “ca c’est un c’est un peu heureux ca c’est I’été le soleil, et a
chypre c’est ¢a c’est... un peu... usuel.. [rire] ... et pendant I’été on
est ... il fait trés ... chaleur ... et on est ... la mer ... toujours ... et
moi je viens d’une d’un ville que c’est pres de la mer et c’est... ¢ca
... C’est..mh ... c’est ... c’est la joie c’est 1’été c’est la vie [rire]”
(CY - CHLO)

Nous pouvons alors constater que I’apprenant polonophone utilise des
prédicats pour exprimer une émotion négative mais aussi des émotions
positives avec un conditionnel contrairement au discours de 1’apprenant
hellénophone qui est plus déclaratif.

5. Conclusion

L’analyse proposée ci-dessus a mis en évidence certains des
multiples aspects qui pourraient étre analysés a travers un corpus oral,
et plus précisément un corpus qui a pour objectif de décrire le discours
émotionnel. Si nous pouvons mettre en lumiere les stratégies lexicales
ou morpho-syntaxiques utilisées par 1I’énonciateur afin d’exprimer ses
émotions, ces stratégies ne doivent pas étre analysées sans prendre en
compte d’autres stratégies, énonciatives ou méta-énonciatives. Le passage
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de I’énonciateur de la premicre personne ‘je’, a la troisiéme personne ‘il
/ elle’, I’accompagnement du verbal par des gestes ou des expressions
faciales émotionnelles, I’impact des spécificités culturelles sur les réactions
des apprenants ne peuvent qu’enrichir notre analyse et nous permettre de
mettre en place une solide base pour le développement de I’enseignement
de cette partie du lexique.
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