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Dear Guests...
Welcome to the 10th ISTEC Europe & America 2019.

International Science and Technology Conference (ISTEC) is international academic conferences for
academics, teachers and educators. They promote the development and dissemination of theoretical
knowledge, conceptual research, and professional knowledge through conferences activities, the conference
proceedings books and TOJSAT Journal. Their focus is to create and disseminate knowledge about new
developments in these academic fields.

ISTEC conferences are now well-known international academic events and the number of paper
submissions and attendees are increasing every year. This year our conferences have received more than 200
applications. The Conference Academic Advisory Board has accepted approximately 100 papers to be
presented at ISTEC 2019 Europe & America.

We would like to thank Prof. Dr.Fatih SAVASAN, Rector of Sakarya University, Prof. Dr. Nuri
AYDIN, Rector of Istanbul University- Cerrahpasa and the President of the Association of Quality in Higher
Education Prof. Dr. Muzaffer ELMAS, for their support of organizing these conferences.

We also would like to thank our distinguished guests, keynote speakers for their collaborations and
contributions for the success of these conferences.

And finally, we would like to thank to all of our participants who have presented their academic works
in ISTEC 2019. Without your participation, ISTEC 2019 would, of course, have been impossible. We would
like to sincerely thank all of you for coming, presenting, and joining in the academic activities.

We would also like to thank all of those who have contributed to the reviewing process of ISTEC
2019 conference papers, which will be also published in TOJSAT.

Thank you

ISTEC 2019
Coordinators
Prof. Dr. Aytekin ISMAN
Prof. Dr. Mustafa Sahin DUNDAR
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A NOVEL EMBEDDED SYSTEM DESIGN TO ENHANCE THE
STUDENT PRODUCTIVITY IN THE CLASSROOM

Hamza Osman ILHAN

hoilhan@yildiz.edu.tr

Abstract:

In the proposed system, an embedded design has been realized that will allow the projection device to be accessed
by multiple users wirelessly. In the classroom environment, not only the teachers but also the students can use his
/ her own computer or tablet to connect to the projection device by wireless access and make presentations
remotely. Teacher coordinates the permissions for certain student access by using his own computer or tablet. The
proposed system also broadcast the current presentation as a live streaming protocol to have another person's
presentation on his / her computer or tablet screen as well. System provides all these functionalities on a UNIX
based special internal operating system that supports many file formats. This system can increase the productivity
and attendance in the courses remarkably. This is a novel approach in the innovative education era for both students
and tutors. It’s simple, less costly, and can be utilized in every classes easily.
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A STUDY ON ECONOMIC ANALYSIS OF IAMS IMPLEMENTATION
IN SMALL AND MEDIUM-SIZED INJECTION MANUFACTURER

Minje Shin*, Seungbeom Son**, Chaesoo Kim***

*Seung-san Industry LTD., Accounting Department, Kyungbuk, Korea
**SDS LTD., Songjeongdong, Busan, Korea
***Dong-A University, Department of Industrial Engineering, Busan, Korea

cskim@dau.ac.kr (corresponding author)

Abstract: This The technical effect is important when introducing IAMS(Indoor Atmosphere
Monitoring System), but it is also very important to evaluate the effect on investment. In order
to evaluate the economic efficiencys, it is necessary to measure the benefits and costs accurately
and utilize the criteria such as benefit and cost ratio, net present value, and internal rate of
return. In this study, we analyzed performance data based on key performance index (KPI),
which is widely used in injection molding companies, for the economic evaluation of JAMS at
company A, Quantitative data such as the work day of the company and the status of bad PPM
were analyzed and unconfirmed data was deduced by using regression analysis. In addition,
the interpretation of economic evaluation results is also presented considering the
characteristics of injection molding companies.

Keywords: Indoor Atmosphere Monitoring System, Economic Evaluation, Key Performance
Index
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ABOVE SEMIOLOGY COMPARING AND CONTRASTING THE
REFLECTIONS OF HOLLYWOOD ACTORS AND ACTRESSES ON
YESILCAM ACTORS AND ACTRESSES IN THE 1950-1970 PERIOD

Nevin ALGUL
Marmara University, Department of Communication, istanbul-Tiirkiye
nevinalgul@marmara.edu.tr

Abstract: The aim of this article is to explain the effects of Hollywood actors and actresses
on the structuring of Turkish cinema Yesil¢am period actors and actresses by using the data of
semiotics. It covers the tone, body language and all visual elements. Such as Clark Gable look
and his moustache, Kim Novak’s posture, hair and his gaze at the camera.

Keywords: Semiotics, Clark Gable Look, Kim Novak, Moustache of Clark Gabel, Body
Language,

Introduction

The Western world met the ideology of capitalism after the 18" century enlightenment. The environment of the
18™ century Enlightenment which valued to human and put it into the center and put emphasis on humanitarian
values must not have satisfied the playmakers who wanted to make money without putting too much effort that,
the foundation of the ideology of capitalism was formed. The answer to the question what were the reflections of
the determinations in the nature saying “whoever fits he survives, natural selection” on the social life may be
also the proliferation and deepening of capitalization. If the strong defeats and eats the weak in nature, and if it
is only those who keep up with this system will have the chance to survive, then it is also the case for the human
being. This is the law of jungle. In the current system, the one who can remain standing will survive. Yet we, as
‘animals which can think and talk’, could have also preferred to protect the weak, powerless, child, and old and
also protect the animals that need help within the framework of all those universal human rights, push them up,
save them and aggrandize them, this is a philosophy that has been existed in the Anatolian land at the same time,
however, then, the others would not exist and it would not be possible to earn lots of money. The cinema
industry is considered as a cruel world that has been established on such a system and which is prioritizing
capital. The cinema industry is being considered as a cruel world that has been established on such a system and
that is putting the money in the center and thinking about the capital in the first plan. This may have been the
case, particularly for women. Because it is Hollywood that is being talked about, some differences have occurred
between the American and the European cinemas starting from the first quarter of the 20" century. While
American cinema focused on profitability as the main starting point, the Europeans have continued to improve
the art of cinema in a people-oriented way.( moviesdatabase.weebly.com/tarih)

Some references were necessary to be put in the center of the profit-oriented cinema. Although the silent cinema
periods must be studied in terms of ‘fame’ and ‘celebrity’ concepts, the following can be said from a birds-eye-
view: In that period, fame was not a thing to be designed and sold. Charlie Chaplin may be a ‘celebrity’ created
by himself: He had inborn acting talents and his intelligence was included in that. Maybe, that is why he could
survive strongly among the gears of the period; at least without being ground...

Hollywood was sales-oriented and therefore impressing was the star. It was more like company management
rather than a state founded around oil. The Hollywood movies were being marketed in a jaw-dropping way in the
other countries of the world that were developing and were being avoided to develop. Top model Fords were
being watched in admiration from all countries of the world. The state-of-the-art products to be put on the world
market: Toasters, clothing for men and women,

Well, then, through whom could they realize all those sales? Why and how was the ‘celebrity’ concept fabricated
in the first place? Did technology alone fail to direct people to purchase? Did they see it in a movie house, left it
there and ran away? Perhaps it was scientific data that triggered the act of realizing sales through ‘celebrity’. For
people to interiorize something, they need to find it close to themselves or develop role models. And to some
extent, it was necessary to idealize these people, so that the public could emulate and say that I also can possess
everything that supreme existence (the perception created) has.... The first years of ‘Perception is everything’.
Perception is everything: Was it created for Hollywood? This article has brought along many topics to study and
everything that was included in the content of this article as a question and a subject that could not be explained
completely will be planned to be discussed through either an article or a book.
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The Ongoing Effects of Hollywood's Beauty Criteria on Yesilcam Actors and Actresses

In the silent motion pictures period, along with the words, fame and even faces were almost absent and the
technology was not developed enough to transfer everything in detail. Maybe this was the reason why makeup
was not that important: So we do not observe dominant makeup examples. It is movement-oriented and
depending on an incident. The message arises from an act or incident. In the beginning, the characters seem to be
weak. The first examples of makeup are seen on Laurel of Laurel and Hardy. There is kohl on Stanley’s eyes.
Gestures facial expressions are important and this may have been considered necessary because Laurel’s eyes
could not be differentiated from the frame enough. Charlie Chaplin’s makeup is much more significant. Like a
clown... This kind of makeups has been present since the beginning of the theatre. The purpose is to ensure even
the most distant spectator can see it and furthermore, to transfer the emotion, sustain the continuity of the
watching, ensure the focusing and of course, impressing.

The development of the technology has revealed for the directors the necessity that the face and body should be

more significant and clear and that the actors and actresses should be much more careful than before. Ways to be
effective and attractive on the magical screen have probably been researched. It is not a desirable situation for a
celebrity to be overweight. Moreover, the movements of an over-weighted person are limited. Note that, the
public emulates the characters idealized as a role model. Or this is the perception created: ‘you should take the
ideal as the role model; and it is me who creates the ideal patterns’. Is it possible that the aesthetics sector in the
entire world is formed in this way? What are the possible reasons that these created beauty criteria are still
considered as the ideal criteria in third world countries and developing countries? There is a technology that is
being used also in the aesthetics world and it may be so valuable that it cannot be thrown to the garbage with
every value and this is because the entire system may have been established on ‘money’.

European cinema does not have such a problem. There are all kinds of people: there are more human and it is
more human-oriented, it is more realistic, it includes more humane problems and therefore it is more of an art
branch ... Just like theatre... It is improvement-oriented, established less on the exploitation system... In fact,
when you look from the physical aspect, they don’t seem to need aesthetics that much: for example the Sweden
cinema; smaller noses, colorful eyes, and they seem fitter and healthy perhaps due to their healthy food habits. ..

How should the role models who are being imitated be? The aesthetics industry will be brought into existence; it
will be one of those sustainable sources of money and this industry will be constantly supported by Hollywood
cinema.

Role models to be effective when seen in the frame: thick lips, big eyes, well-shaped thick eyebrows, and there
should be a distance between the eyebrows and the eyes. Abundant hair with brilliantine, suits, tie, flowers on
the neck, ironed trousers, tight dresses, flaring skirt dresses, elegant, dresses with full pleat skirt (Marilyn
Monroe’s subway dress)... https://www.youtube.com/watch?v=ej5vaUwDsp8

Once the role model impression is created, the sales will always realize this through these ‘famous’ role models.
More well-coordinated, hitting target and effective, the science must have been also benefited from.

It is quite certain that Hollywood actors and actresses were effective on Yesilgam actors and actresses not only in
terms of visuality but also acting. Filiz Akin has told in the interviews she made with reporters that she had many
times watched and tried to imitate Kim Novak’s stance and glances against the cameras. Although the actors and
actresses were unaware of this situation, it was impossible for the directors to be unaware. At the end of the day,
the actors and actresses taking their place in Yesilgam were not coming from extremely wealthy families. Some
has completed their education while the rest discontinued. Later on, the money-oriented position remained intact,
however, in an attempt to attract more educated people to the cinema for more sectorial success, many actresses
were removed from the university environment, particularly from one university. This information has also been
taken from the public through digital environments.

Greta Garbo look, Marilyn Monroe who was inspired by her and made the same makeup, and Cahide Sonku and
Bedia Muvahhit among Yesilcam actresses who imitated this sleepy look

https://www.agefotostock.com
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In Turkish cinema of Yesilgam period, female visuality came first. Visuality is a concept which encompasses
attractiveness for a woman and is equivalent to beauty. Adjectives used for women such as beautiful eyes, full-
figured body, slim waist, long hair are the reflections of the

https://www.biyografya.com https://www.biyografya.com

values of the general society about liking on female artists. One of these artists is Tiirkan Soray: She has enabled
conversion of praises of female appearance as embraced and supported also by women in Turkish culture with
her eyes, eyelashes, looks, hair and full-figured body to a cultural code as done by women(Algiil, 2017:198)

Visuality praising in Yesilgam: These data which were announced to be physically superior, apply to also men in
different qualifications. There was a period even this handsome and fit male actor rule has been attempted to
demolish in line with rumors heard among the public. All of them were moves towards realizing more sales.

Clark Gable moustache, look and Ayhan Isik, Kim Novak and Filiz Akin
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https://www.imdb.com/name/nm0001571/mediaviewer/rm3643740672

https://www.google.com/search?q=%22filiz+ak%C4%B1n%22&tbm=isch&source=iu&ictx=1&fir=yCLICnvIZ-
QoKM%253A%252Ca601jqORy145bM%252C%252Fm%252F027n6t8&vet=1&usg=Al4_-
kSQVBgEeyiG4Mvqu336KLGNjOR_9w&sa=X&ved=2ahUKEwi3qlz1xufkAhVIz6YKHcbOAb8Q_BOwG30ECAsQAw#i
mgrc=N4kbvsAH50sKeM:&vet=1

Results and Discussion

In the magical effect of the cinema, the designs of the movie houses that are indexed to the developing
technology have a big role. A huge dark movie house which is silent first and noisy later on, first colorless
and colorful and magical images later on: which talk about other lives, other lands other worlds. That creates a
hypnotic effect and attract all the attention, and that is equipped with the most accessible technology of the
period; an environment that all the senses are ready to get and that is thirsty for stealing all the humane senses,
and having hitting, impressive and transforming characters to the same extent and could play to this. For this
reason, the way and purpose such important and transforming power is used is important to the same degree.
Therefore, in order to protect the identity and integrity of the state and not to be deceived by the company-state
plan of the imperialist powers, it may be a solution for everyone to go through an inquisitive education from the
early childhood. The roads to the solutions of all problems come to education because the thing that we call
education: is not something that can be realized without information transfer.

It is also the Hollywood cinema industry that is being modeled. Everything is established on money and sales.
Above all, together with the digital age, Turkish cinema may engage in a race with Netflix and Hollywood in
terms of exploiting the digital media to gather a bigger number of spectators. It is acting as if they are a common
culture fueled by the same source: it seems like cultural texture that has a structure which is placing money on
top of all kinds of humanitarian values, rejecting the humanitarian values if they are not being used for returning
profit and that has been inured through centuries (transition of genetic code). Commercial morality (!) seems to
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be restructured on this cultural texture. Working conditions, the seizure methods of the subjects to make
commercial sales (various plagiarism cases and unrevealed digital enslavement), attitudes considering everything
as fair for the sake of money, to use everything for ensuring sales and doing this by its very nature, doing this
without any discomfort can possible only through internalization that becomes a reflex. This kind of movie-
making culture is not a movie-making culture that has arisen from the core of this land. The development of the
cinema sector which has started with Yesilcam has occurred in this direction and this will be the subject of a
separate study. There is the internalization of humanitarian values in the essence of the Anatolian land. There is
humanity and one cannot dice with the lives of people for profit or money. And since the same team is
monopolizing also the TV sector, the folks and the ensnared people become the natural victims of this system
and solutions for this problem have to found promptly.

The interesting part is that these beauty criteria are still relevant for some people even in 2019. Or the fact that
these kinds of personalities are still preferred because they can work only with them. Even if Netflix and even
Hollywood which have realized that it will fade away in this way have started to give place in a wrong way to
people who may otherwise be ordinary. This ‘mistake’ is so comprehensive that it can be the subject of a book,
therefore, it will not be elaborated in this article.

The answer that will be given to this question will be one of the auxiliary element for understanding the general
mindset.

Are the products of IKEA being advertised mostly in Swedish movies or rather in Netflix and Hollywood
movies?
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Abstract: Recently there has been a considerable increase in the number of high-rise building,
both residential and commercial and towards the taller structure. There are several different
lateral load resisting system but steel shear wall system is commonly adopted in a high-rise
building. A steel plate shear wall (SPSW) is a lateral-load-resisting system consisting of
vertical steel plate infills in which the steel plates behave like the web, the columns behave as
the flanges, and the cross elements represent the transverse stiffeners. During the last twenty-
five years, a considerable amount of research is conducted in the around of the world on
analytical modeling of steel plate shear walls. The global deformation of an SPSW system is a
combination of shear force and bending moment deformations, both of which should be
considered in the analytical model for this type of system. In this review paper, a simple shear
analytic model for steel plate walls in new and, retrofitted building construction has been
evaluated.

Keywords: Steel plate shear walls, cross beams, buckling

Introduction

Steel Plate Shear Walls (SPW) are very effective structural system to resist lateral forces. A steel plate wall frame
can be described as a vertical cantilever plate girder in which the thin steel plates act as the web, the columns act
as the flanges, and the cross beams represent transverse stiffeners (Fig. 1). A thin steel plate called a web plate is
the main component of an SPW system.

COLUNN

STEEL PLATE

TRAVE ELEVATION

Figurel. Shematic of a steel plate wall with details

A significant amount of research has been conducted as a means to advanced analysis and design methodologies
for the engineering practice (Thorburn et al. 1983; Timler and Kulak 1983; Tromposch and Kulak 1987; Driver et
al. 1997; Applied Technology Council 1997; Roberts and Sabouri-Ghomi 1991,1992; Berman and Bruneau 2005;
Kharrazi, Ventura, Prion 2011,2015). Finite element modeling of unstiffened steel plate shear walls has been
investigated in some papers as well as by Elgaaly et al. (1993) and Driver et al. (1998). This review article present
the analysis used for pure shear analysis.
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Shear Analysis of A Steel Plate Wall
Basic assumptions:

1) The steel plate is considered as simply supported at its boundaries.

2) The columns are sufficiently stiff

3) The effect caused by bending stresses on shear buckling stress of the steel plate is negligible.
4) The effect of the gravity load on the panel negligible.

The shear load-displacement diagram (Fig. 2) is obtained by superimposing the load-displacement diagrams for
the steel plate and surrounding frame, and by considering their displacement compatibility (Roberts and Sabouri-
Ghomi 1992).

Fp _ Post-Yield
\ / Stiffness
f
|
Yield \ B Panel R
Point 6_77""*'»\\77A \ Y
' "™ Panel's yield point
Post Buckling
Stiffness «————————__ ;
T~ i :
qu :D i Plate G
-, Infill plate's yield
7 point
F A E Frame Q.
u
R — K
1
; i e U
o, N p
// Uwcr \J Uwe W Ufe \
L s —
Pre o gPost Ex‘mate
H l
Buckling Buckling Yield Capacily
State

Figure 2. Shear-Load Displacement
The elastic critical buckling shear stress is

2 2 _
Km?E <t) < 6, {K =535+ 4(b/d)? for (d/b) = 1 1)

tr =10 -2 b K = 535(b/d)? for (d/b) < 1
where E, t, 0y, and p represent modulus of elasticity, steel plate thickness, yield stress, and Poisson’s ratio,
respectively (Timoshenko and Gere 1961).

From the critical shear stress, the critical shear force of the web plate F,, - is

FWCT = TCT'bt (2)

and the critical shear displacement, U, is

T
Uwer = %d 3
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Where G is the modular of the steel plate.

The shear strength of the plate is then determined by
1 .
qu=Txy'b't=(TCT-I-E'Tty'SanO)'b't “
Tyy shear stress in the Xy place and 74, at yielding of the plate.
The limiting elastic shear displacement, U,,, defines the displacement at which panel yields and is
Uwe = Uwcr + Uwpb (5)
Where U, is the critical shear displacement in Eq.3, and U,,p,, is the shear displacement from the post buckling

component of the shear forces.

The Eq.9 is determined by equating the work done by the post buckling component of the shear forces to the strain
energy produced by the tension field (Kharrazi 2005) :

21y,
— . 6
Uwep = FGin 26 ®©
Substituting Uy, from Eq.6 and Uy, from Eq.3 into Eq.5 gives
Ter 274y )
—(Lry 2 ). 7
Uwe (G+E-sin29 d M

For the steel thin plate, the critical shear buckling stress is considered zero, and U,,.is thus independent of the
plate thickness.

Eq. 4 and Eq.7 define point D in Fig 2.
The slope of line 0D is calculated for thin plates (7., = 0) as

_ Ep(sin26)?

1 ®

K

Any increase in the b/d ratio leads to a significant increase in panel shear stiffness Ky. (Kharrazi, Ventura,
Prion,2011)

Shear Load-Displacement Relationships For Frame

The beam to column is assumed to be rigid, and the beams are assumed to develop plastic hinges (AISC 327-
05,2005)

From the frame idealization, the ultimate shear force of the frame;

Fry = 4d—f )

Uy, defines the displacement at which the frame yields and is,
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_ 4My,-df/2g + 4
Te 6EIf/2g +1

(10)

If is the moment of inertia of the column and Iy is the moment of the inertia of the beam.

L(EW/bf)

~ Y(Elg/dg) (11)

Point E in Fig. 2 is defined by Eq. 10 and Eq. 11
The slope of line (OE) in Fig.2 is the stiffness of the frame an given by

_ 24Elf 12g+1
TTodE 12g+4 (12)

For interior panels, the stiffness of the panels on both sides of beam will increase the effective stiffness of the
beams, resulting in a simplified assumption;

The shear load-displacement of the panel can be obtained by superimposing curves 0DG and 0EQ (Fig 2).
To ensure that the plate act as a force and yields prior to the frame, SPW must be designed to satisfy:

Uge > Uye (13)

Conclusions

e An overview of the simple shear analytic model for steel plate walls in new and retrofit building
construction has been provided.

e In this review, the works of Kharrazi and Venture were taken into consideration.

e By reducing the yield stress 7, of the steel plate only, F,, and U,,, are proportionally reduced without
any reduction in the stiffness of the steel plate.

e Thus, by using a steel plate with much lower yield strength than the steel used for the frame, a distinct
separation is created between U,,, and Ug,.
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Abstract

The objectives of this study were to investigate the cell adhesion and anti-cancer properties of Lactobacillus sp.
21C2-10 isolated from cassava pulp on Caco-2 cells. The results showed that Lactobacillus sp. 21C2-10
strengthened adherence to Caco-2 cells of 14.44+0.58%. Moreover, the secreted metabolites from Lactobacillus
sp. 21C2-10 (SML) toxic to Caco-2 cells were analyzed through an MTT assay. The results revealed that
cytotoxicity caused Caco-2 cells to die as a result of the induction of apoptosis which was confirmed by the Tali
image based on the cytometry and DAPI staining tests. Moreover, the results of gene expression from RT-PCR
assay showed significant effects on apoptosis by modulating an increased expression of BAX, P53, Caspase-3,
Caspase-8 and Caspase-9, and by inhibiting the expression of BCL-2 on Caco-2 cell lines. This result confirmed
that Lactobacillus sp. 21C2-10 had strengthened cell adhesion properties and that SML were able to show anti-
cancer properties through the induction of the apoptosis pathway.
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Abstract: Lung cancer is the leading cause of cancer-related deaths in the world. Non-small
cell lung cancer (NSCLC) comprises 85% of all lung cancer cases and that is resistant to
chemotherapy. Capsaicin (CAP) (8-methyl-N-vanillyl-6-nonenamide) is an alcaloid derived
and pungent ingredient in red peppers. In addition to being used in many different application
areas, CAP is also known to suppress different types of cancers. In this study, it was aimed to
determine proliferative and/or apoptotic effects of low and high doses of CAP on A549 cells a
model of NSCLC. In accordance with this purpose, A549 cells treated with cell culture media
(control group), 50 pM CAP (low dose group) and 200 uM CAP (high dose group). After 24
hours of CAP administration, cells are fixed and immunocytochemistry procedure was
performed. PCNA expression was examined for proliferative effects and cleaved-PARP
expression was examined for apoptotic effects. As a result of the experiments, PCNA
expression decrease and cleaved-PARP expression increase with increased doses of CAP. In
consequence of the present study, the apoptosis was occurred when the dose increase in A549
cells. Because of these effects, this study can be lead of future Chemoprevention studies and
CAP can be combined with chemotheropatic agents and used in treatment of Non-small cell
lung cancer.

Keywords: apoptosis, capsaicin, non-small cell lung cancer

Introduction

Lung cancer is the most commonly diagnosed cancer and the leading cause of cancer death. The most common
(~80%) type of of all lung cases is non small-cell lung carcinoma (NSCLC) that is highly resistant (Freddie,
2018). However chemotherapy, radiation, and surgery are therapies for NSCLC, side effects of the treatment
can be caused by physical and mental problems. Furthermore, chemoresistance and adverse side-effects induced
by chemotherapeutic agents can not be neglected (Yang, 2017). Therefore, not only in lung cancer but also in
many cancer types, some food additives are used to reduce the side effects of chemotherapists (Lewinska, 2015;
Yang,2017; Zhang, 2017).

Capsaicin (CAP) (trans-8-methyl-N-vanillyl6-nonenamide), the most common and pungent component in a
variety of hot peppers, has been used extensively as a food additive in countries worldwide (Surh,1996). CAP
excites sensory neurons by binding to its receptor in the plasma membrane and activating ligand-gated,
nonselective cation channels (Nagy, 2004; Nakagawa, 2006). The CAP receptor, vanilloid receptor (VR1), was
cloned and belongs to a family of transient receptor potential (TRP) (Minke, 1975). CAP has been previously
used for various clinical conditions such as neuropathic pain, rheumatoid arthritis, cluster headaches, herpes
zoster and vasomotor rhinitis, obesity, cardiovascular and gastrointestinal conditions (Josse, 2010; Sharma,

2013). More recently, the anticancer activity of capsaicin has been demonstrated (Freidman, 2018). Capsaicin-
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mediated apoptosis and/or antiproliferative potential has been reported for numerous cancer cell line (Clarka,
2016; Ito, 2004; Premanik, 2011; Thoennissen, 2010)

In the present study, we used low and high doses of CAP on NSCLC, to determine the capsaicin-induced
cytotoxicity. In future studies, we aim to examine the effects of combined capsaicin and chemotherapeutics on
lung cancer.

Materials and Methods

Reagents

Capsaicin (M2028, analytical standard grade, >99%) was purchased from Sigma; DMSO (N182) was purchased
from Ambresco, for CAP vehicle solution; InmPRESS® HRP Anti-Rabbit IgG (Peroxidase) Polymer Detection
Kit (MP7401) was purchased from Vector Lab. for immunocytochemistry; primary antibodies PCNA (7907) for
cell proliferation marker and cleaved PARP (h215) for apoptosis marker were purchased from Santa Cruz
Biotech.

Cell Culture

The NSCLC cell line A549 was purchased from the American Type Culture Collection (ATCC; Manassas, VA,
USA). The cells were plated at a density4X104 cells/well in 24-well plates and grown on coverslips precoated
with 10 % FBS and maintained in RPMI containing 10% FBS, 100 U/ml penicillin and 100 pg/ml streptomycin
at 37 °C in an atmosphere containing 5% CO2. The following day (day 0), the media were removed and replaced
with fresh media for cell control (CC); media containing vehicle solution (0,01% DMSO; Ambresco; N182) for
vehicle control (VC); and low and high doses (50, and 250 uM) of CAP. At 24 hour after treatment, the
experiments were terminated.

Assessment of Cell Proliferation and Apoptosis Using Imnmunocytochemistry;

The cells on the cover slips were washed three times in PBS. The cells then were fixed in 4% paraformaldehyde
at room temperature for 15 min and permeabilized with 0.1% Triton X-100 for 10 min.Then the cells were
blocked for 20 min and followed by incubation with PCNA (1:200), and cleaved PARP (1:200) antibody at 4°C
overnight, then incubation with seconder antibody for 30 min. Cells then treated with DAP for 5 min and
counterstained with Harris Hematoxylin for 2 min and the images were observed under the Nikon Eclipse 801
microscope. Randomly five microscopic areas were counted and the % value of staining cells was calculated for

each experiment groups.

Statistical Analysis;

The data were analyzed using the IBM SPSS Statistics 22. Statistical significance between the groups was
analyzed by the Kruskal-Wallis Test and followed by Mann-Whitney U posthoc test. The level of significance
was defined as P<0.05.

Results

Capsaicin decreases of the viability of A549 cells at high concentration.

When the A549 cells were observed in the light microscope, the morphology of the cells was dramatically
changed (Fig. 1). The cell-cell interactions were disrupted in high dose CAP group and regular epitheloid
structure was deformed (Fig 1D). PCNA immunoreaction in cells’ nuclei disappeared with the high dose

treatment (Fig 1). The statistical differences were observed in all groups (Fig 2).
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Fig. 1. A549 cell proliferation after 24 h CAP treatment. PCNA expression in A. Cell control group, (Bar: 25
um); B. Vehicle Control group, (Bar: 25pm); C. 50 uM treatment, (Bar: 25um); D. 250 uM treatment, (Bar:
25um).
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Fig. 2. PCNA immunopositive (%) expressions rates, *, ** and *** show the statistical difference in each dose

group within 24 hours of treatment, p<0,05).

Capsaicin induces apoptosis in A 549 cells at high concentration
Apoptosis was indicate by morphological results (Fig. 3D). Cleaved PARP immunoreactive cells observed when
the CAP treatment increase (Fig 3). The increase in dose groups was significant compared to the control groups

(p<0.05) (Fig. 4.).
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Fig. 3. Apoptosis in A549 after 24 h CAP treatment. Cleaved PARP expression in A. Cell control group, (Bar:
25 um); B. Vehicle Control group, (Bar: 25um); C. 50 uM treatment, (Bar: 25um); D. 250 uM treatment, (Bar:
25um).
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Fig. 4. Cleaved PARP immunopositive (%) expressions rates, *, ** and *** shows the statistical difference in

each dose group within 24 hours of treatment, p<0,05).

Discussion

In worldwide, highly resistant non-small cell lung cancer is one of the major causes of cancer death
(Chakraborty, 2014). Side effects caused by intensive and long term treatment methods such as chemotherapy
and radiotherapy adversely affect the quality of life (Yang, 2017). Therefore, it has become important to
stimulate apoptosis in cancer cells in different ways. This alternatively supplementary treatment has been shown
in many studies, especially using herbal extracts and food additives (Lewinska, 2015; Yang, 2017; Zhang, 2017).
The extract of red hot pepper, capsaicin has been reported to been used in the treatment of different types of the

clinical condition (Josse, 2010; Sharma, 2013). In recent years capsaicin based anticancer therapy is used
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because capsaicin cause of DNA breaks, chromosomal damage and apoptosis (Ciccia, 2010). The concentration-
and time-dependent anticancer potential of capsaicin in vitro has been well-documented (Bley, 2012). The
maximal antiproliferative activity of capsaicin has been observed at about 200-300M (Bley, 2012). Although
studies are investigating the effects of capsaicin on small cell lung cancer, this is the first study to demonstrate
cell proliferation and apoptosis with intracellular markers.

The response to capsaicin may also be cancer cell type-dependent (Bley, 2012). Zhang et al. (2017) evaluated the
effects of capsaicin on proliferation, cell cycle arrest and apoptosis induction in osteocarcinoma cells. The cells
were treated with various concentrations of capsaicin (0, 50, 100, 150, 200, 250 or 300 uM) for 24 h and they
observed Capsaicin inhibits the proliferation and decreases the colony formation ability, cell cycle arrest at the
GO0/G1 phase and inhibits tumor growth in a xenograft model of human osteocarcinoma in vivo. Furthermore,
Choi et al (2010) reported that capsaicin did not induce apoptosis in the breast cancer cell lines MCF7 and
MDA-MB-231. Chien et al (2013) suggested that an anti-apoptotic pathway was activated in parallel with pro-
apoptotic pathway and was mediated by autophagy in G292 OS cells. According to Patel et al. (2002), capsaicin
treatment inhibited NFkB activation and cell proliferation in human malignant melanoma cells. Zhang et al.
(2013) showed that apoptosis was triggered by the activation of mitochondrial pathway with the increased dose
of CAP (0 uM to 300 uM) in primer pancreatic acinar cells and pancreatic cancer cell lines (AsPC and BxPC-3).

Lewinska and et al (2015), were administrated different doses of capsaicin (5,10,50,100,150,200 and 250 uM)
on A549 cell line and demonstrate at the highest concentration used, 250 uM, and 24-h incubation time,
capsaicin caused a reduction of metabolic activity of about 65% in A549 cells compared with untreated control
and induce DNA and chromosomal damage in A549 was shown. Also when they used up to 250M of capsaicin,
was unable to provoke apoptotic cell death in cancer cells. In another study, 100M capsaicin was established to
be IC50 value in A549 cells, whilst 200M capsaicin accounted for 90% inhibition of cell metabolic activity
(Reilly, 2003).

In recent study, cell proliferation and apoptosis were evidenced by PCNA and cleaved PARP respectively. When
the concentration of CAP and the time application increased, there was a decrease in the number of cells
showing immunopositivity of PCNA and an increase in the number of cells showing immunopositivity of
cleaved PARP. Our results are agreement with other studies.

In conclusion, it was observed that high doses of CAP induce apoptosis in A549, non-small lung cancer cells.
Therefore, high dose CAP may have a positive effect on cancer alternatively treatment. As a result of the
combined use of capsaicin with chemotherapeutics, the negative consequences and side effects of cancer
treatment can be reduced. The combination of different doses of capsaicin and chemotherapeutic drug in non

small cell lung cancer will be the focus of future research.
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AUTOMOTIVE INSTRUMENT CLUSTER AND ITS VISUALIZATION USING
MODULAR INSTRUMENTATION
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Abstract— in modern cars, all communication and control is based on sensors,
microprocessors and actuators. High speed signals from sensors, control units, and signals for
actuators are transmitted through buses. Controller Area Network (CAN) is the most common
of these automotive data buses which is also used in industry because of electromagnetic
compatibility (EMC). For a demonstration of this communication for education purpose, the
instrument panel and its visualization were created. Demonstration panel contains gateway
which simulates signals from the electronic control unit (ECU), accelerator pedal and Skoda
instrument cluster. This instrument cluster shows engine speed, vehicle speed, coolant
temperature and position of servo drive in two turbochargers. For data acquisition from CAN
BUS a modular system CompactRio with a module for CAN BUS from National Instruments
is used. The whole application is created in visual programming language LabVIEW using
FPGA module. For visualization, CAN BUS communication is filtered and processed, to
obtain three message objects to observe required data for visualization instrument cluster and
accelerator pedal position.

Keywords—CAN BUS; Skoda instrument cluster; Modular instrumentation; CompactRIO;

Introduction

To save material for cabling of the car and secure communication between sensors, electronic control units and
actuators, a communication data bus called Controller Area Network, abbreviated CAN by German company
Bosh GmbH at 80’s, was proposed. With the use of a large number of electronics in the modern car, the
requirement to divide electronic system of the car to a specific section by usefulness and reliability arise. These
electronic subsystems have different speed of the bus, according to the importance of messages.
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Fig. 1.CAN Bus in vehicle [1]

CAN BUS for powertrain systems has the highest speed and some of the messages are shorter to secure real-
time control. On the other side, the comfort subsystem has the smallest speed of data flow, due to lower
communication speeds.

Demonstration panel, which is used in teaching process of autotronics study program, contains gateway which
simulates control unit, turbochargers with servo drive, accelerator pedal and instrument cluster which show engine
speed, the speed of vehicle and coolant temperature.
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Fig. 2.Block diagram of communication

Messages sending through gateway contains engine speed, coolant temperature, the speed of vehicle and
position of servo drive of the turbocharger, depends on the position of the accelerator pedal. These messages are
acquired from CAN BUS by CompactRio and processed in LabVIEW for visualization of Skoda instrument
cluster.

CAN BUS

A. Layered structure
The object layer of CAN BUS is concerned with message filtering as well as status and message handling [2].

The transfer layer represents the kernel of the CAN protocol. It represents messages received to the object
layer and accepts messages to be transmitted by the object layer. The transfer layer is responsible for bit timing
and synchronization, message framing, arbitration, acknowledgment, error detection and signaling, and fault
confinement [2].

The physical layer defines how signals are transmitted. The physical layer is not defined here, as it will vary
according to the requirements of individual applications (for example, transmission medium and signal level
implementations) [2].

B. Message routing

The content of a message is described by an identifier. The Identifier does not indicate the destination of the
message, but describes the meaning of the data, so that all nodes in the network are able to decide by message
filtering whether the data is to be acted upon by them or not. Within a CAN network, it is guaranteed that a
message is accepted simultaneously either by all nodes or by no node. Thus, data consistency is a property of the
system achieved by the concepts of multicast and by error handling [2].

C. Arbitration

Whenever the bus is free, any node may start to transmit a message. If two or more nodes start transmitting
messages at the same time, the bus access conflict is resolved by bit-wise arbitration using the Identifier. The
mechanism of arbitration guarantees that neither information nor time is lost. If a Data frame and a Remote
frame with the same Identifier are initiated at the same time, the Data frame prevails over the Remote frame.
During arbitration, every transmitter compares the level of the bit transmitted with the level that is monitored on
the bus. If these levels are equal the node may continue to send. When a recessive level is sent, but a dominant
level is monitored, the node has lost arbitration and must withdraw without sending any further bits [2].

C wins

. B wins
arbitration

arbitration
Node C D D
Transmits
Node B
Transmits D_

Fig. 3.Arbitration on a CAN Bus [3]
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II. FRAME TYPES OF CAN BUS

Message transfer is manifested and controlled by four different frame types:

A Data frame carries data from a transmitter to the receivers.

A Remote frame is transmitted by a bus node to request the transmission of the Data frame with the same
Identifier.

An Error frame is transmitted by any node on detecting a bus error.

An Overload frame is used to provide for an extra delay between the preceding and the succeeding Data or
Remote frames [2].

A. Data frame

A Data frame is composed of seven different bit fields: Start of the frame, Arbitration field, Control field, Data
field, CRC field, ACK field, End of the frame. The Data field can be of length zero [2].

I E|I
D|r0|DLC | 0..8Bytes Data CRC |ACK|O|F
E Fs

11-bit
Identifier

=0 w
===

Fig. 4.Standard data frame [3]

The meanings of the bit fields of Figure 2 are:

SOF-The single dominant start of frame (SOF) bit marks the start of a message, and is used to synchronize
the nodes on a bus after being idle.

Identifier-The Standard CAN 11-bit identifier establishes the priority of the message. The lower the binary
value, the higher its priority.

RTR-The single remote transmission request (RTR) bit is dominant when information is required from
another node. All nodes receive the request, but the identifier determines the specified node. The
responding data is also received by all nodes and used by any node interested. In this way, all data being
used in a system is uniform.

IDE-A dominant single identifier extension (IDE) bit means that a standard CAN identifier with no
extension is being transmitted.

r0—Reserved bit (for possible use by future standard amendment).
DLC-The 4-bit data length code (DLC) contains the number of bytes of data being transmitted.
Data—Up to 64 bits of application data may be transmitted.

CRC-The 16-bit (15 bits plus delimiter) cyclic redundancy check (CRC) contains the checksum (number
of bits transmitted) of the preceding application data for error detection.

ACK-Every node receiving an accurate message overwrites this recessive bit in the original message with
a dominate bit, indicating an error-free message has been sent. Should a receiving node detect an error and
leave this bit recessive, it discards the message and the sending node repeats the message after
rearbitration. In this way, each node acknowledges (ACK) the integrity of its data. ACK is 2 bits, one is the
acknowledgment bit and the second one is a delimiter.

EOF-This end-of-frame (EOF), 7-bit field marks the end of a CAN frame (message) and disables bit-
stuffing, indicating a stuffing error when dominant. When 5 bits of the same logic level occur in succession
during normal operation, a bit of the opposite logic level is stuffed into the data. bu

IFS—-This 7-bit interframe space (IFS) contains the time required by the controller to move a correctly
received frame to its proper position in a message buffer area [3].
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11-bit 18-bit
p | Identifier| p | p | Identifier | g

= wn
=Oo ™
» -

rl{r0f DLC| 0...8 Bytes Data CRC | ACK

Fig. 5.Extended data frame [3]
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As shown in Figure 3, the Extended CAN message is the same as the Standard message with the addition of:

e SRR-The substitute remote request (SRR) bit replaces the RTR bit in the standard message location as a
placeholder in the extended format.

e [DE-A recessive bit in the identifier extension (IDE) indicates that more identifier bits follow. The 18-bit
extension follows IDE.

o rl-Following the RTR and r0 bits, an additional reserve bit has been included ahead of the DLC bit [3].

B. Remote frame

The intended purpose of the remote frame is to solicit the transmission of data from another node. The remote
frame is similar to the data frame, with two important differences. First, this type of message is explicitly marked
as a remote frame by a recessive RTR bit in the arbitration field, and secondly, there is no data [3].

C. Error frame

The error frame is a special message that violates the formatting rules of a CAN message. It is transmitted
when a node detects an error in a message and causes all other nodes in the network to send an error frame as well.
The original transmitter then automatically retransmits the message. An elaborate system of error counters in the
CAN controller ensures that a node cannot tie up a bus by repeatedly transmitting error frames [3].

D. Overload frame

The overload frame is mentioned for completeness. It is similar to the error frame with regard to the format,
and it is transmitted by a node that becomes too busy. It is primarily used to provide an extra delay between
messages [3].

III. USED HARDWARE

As hardware for visualization is used modular instrumentation from national instruments. For acquisition
messages from CAN BUS is used module NI 9853. NI CompactRio take care of processing of these messages
for visualization.

A. NI cRIO-90822

The high-performance multicore NI cRIO-9082 system provides advanced Intel Core i7 dual-core processing,
built-in VGA display output for an integrated user interface, and the option to use a Microsoft Windows
Embedded Standard 7 (WES7) or LabVIEW Real-Time OS. The increased processing power of the cRIO-9082
makes it well suited to perform the advanced processing tasks required by complex applications such as machine
vision and rapid control prototyping. The high-performance multicore cRIO-9082 also offers the widest array of
connectivity and expansion options available in the CompactRIO platform, including the high-bandwidth and low-
latency MXI-Express bus for expansion using the 14-slot MXI-Express RIO chassis [4], [5].

B. NI 9853

The NI 9853 has two 9-pin male D-Sub connectors that provide connections to a CAN bus. Each port on the
NI 9853 has pins for CAN_H and CAN_L, to which you connect the CAN bus signals. Each port has two
common pins (COM) that are internally connected to the module’s isolated reference and serve as the reference
ground for CAN_H and CAN L. You can connect the CAN bus reference ground (sometimes referred to as
CAN_V-) to one or both COM pins. The port also has an optional shield pin, SHLD, that you can connect to a
shielded CAN cable. Connecting SHLD may improve signal integrity and EMC performance in a noisy
environment. CANO of the NI 9853 is internally powered, and therefore requires no external power supply. CAN1
requires an external power supply of +8 to +25 V to operate. Supply power to the Vsup pin of CAN1 from the
CAN bus [6].

IV. CAN BUS DEMONSTRATION PANEL

The main part of demonstration panel is gateway which simulates CAN message transmitted from engine
control unit. Simulated CAN messages contain data for processing engine revolutions, the speed of the vehicle,
coolant temperature and accelerator pedal position and position of vanes of turbochargers.

The second element is accelerator pedal. The accelerator pedal position sensor detects the amount of travel of
the accelerator pedal. This sensor outputs a voltage signal, which corresponds to the amount of pedal travel, to the
A/D converter of the gateway. The accelerator-pedal module (APM) comprises an accelerator pedal and a
potentiometer or a non-contacting Hall sensor as an angular-position sensor. This sensor registers the movement
and the position of the accelerator pedal. From this information, the engine management calculates the required
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torque and accordingly addresses the throttle device and the injection system. The accelerator-pedal module can
output analog or digital signals [7], [8].

Skoda Instrument cluster

Accelerator pedal Gateway VNT Turbocharger

Parts of demonstration panel

Fig. 6.Visualization of Skoda instrument cluster

Next section is two turbochargers with variable geometry. In a VNT turbo, the exhaust flow through the
turbine wheel is controlled by a row of vanes that move to match the exact boost requirements of the engine. At
low engine speed, the variable nozzle turbine vanes close to restrict the flow of exhaust gases through the turbine,
thereby increasing boost pressure. At high engine speeds, the vanes open to maximize the exhaust gas flow,
thereby avoiding turbo over-speed and maintaining the boost pressure required by the engine. The position of the
vanes is controlling by servo engines directly through CAN bus [9], [10].

The last segment of the model is instrument cluster of Skoda Octavia. Instrument cluster (dashboard) shows
only speed, rpm and coolant temperature. Messages of other indicators are not simulated and the fuel gauge is
analog [11].

V. VISUALIZATION OF DEMONSTRATION PANEL

The whole application is created in visual programming language LabVIEW using FPGA module. The
project has four programs, first is for data acquisition from CAN BUS. At the start of the program, it is necessary
to set up delay for transmitter and receiver initialization and CAN BUS speed for each port. CAN BUS speed
can be set in two different ways. The first way is by setting the speed in the configuration of NI 9853. The
second way is the setting of the speed through constant for bit timing register. In the second program, received
data from CAN BUS are saved as local variables for next process. The last two programs processing local
variables for visualization and transferring data by TCP protocol on other devices such as touch panel
Visualization on other devices through TCP/IP has two extra controls, IP address of the source and port [10],
[11], [12].

For visualization of instrument cluster from Skoda vehicle three messages of CAN communication are
filtered, which are further processed. Compared to the physical cluster our visualization of the cluster does not
display mileage and fuel gauge because these signals are not sent by CAN BUS [12], [13], [14].

The first CAN message contains data for speedometer and accelerator pedal position. As mentioned above,
CAN BUS can transmit only eight-bit number, this means 255. If is there needed a value greater than this number,
it is necessary to use more than one eight-bit number. For RPM, the second byte is used as lower eight bits and the
third byte as upper eight bits. Real RPM is the result of division by four after joined of these upper and lower eight
bits. The seventh byte is used for displaying accelerator position in percent.

Third CAN message is needed to get the speed of the vehicle. For data of RPM, two bytes, second and third
are used. After joining, the result is divided by 100.
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The first bit of the second CAN message contains information about the temperature of the coolant. To get the
right range of temperature, division by % and subtraction 48 is necessary, due to the fact, that the temperature of
coolant can be below zero. Next step in data processing is nonlinearization of temperature gauge as a physical
gauge so we can’t see hysteresis of the thermostat.

Temperature displayed on gauge up to 90°C is real, range from 90°C to 110°C, which is operating temperature
of the engine is displayed as 90°C, from 110°C is temperature curve nonlinearized as shown in figure 8.

140
120
100
80
60

40

Displayed temperature[°C]

20

(8]
(o] 50 100 150

Real temperature [°C]

Fig. 7.The non-linearized curve of the temperature gauge.

Conclusion

The main purpose of this paper was a presentation of demonstration panel with highly sophisticated CAN BUS
analyzer using powerful CompactRIO with dual-core processor and FPGA. This demonstration panel is used in
teaching process in autotronics study program. Data from CAN BUS are acquired every 10ms and processed in
LabVIEW and subsequently visualized in Skoda Octavia II instrument cluster. At the present, only engine speed,
the speed of vehicle, coolant temperature and position of accelerator pedal are processed for visualization. Data
processing for other indicators is possible except fuel gauge, because the signal of fuel level is transferred in
analog form.
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Abstract: The need for a more advanced and equipped educational experiences is vastly growing. The use of
internet, specifically using the Web is a wealth of resources and techniques that can be adopted by the teachers
and students to keep pace with the unstoppable development of teaching and learning approaches towards building
new realities in the new paradigm. To make the learning process interesting and engaging is getting more and
more concerns from the educators. Nowadays, new media and technology bring the new ways of communication
and collaboration, which provides an opportunity to promote more effective teaching and learning.

Virtual Learning Environment (VLE) uses software collaboration tool that allows the students to complete
academic tasks at their own pace, time, and location where they can participate and contribute to an electronic
communication discussions that will help develop their learning and enables the students and educators to develop
their analytical skills, independent thinking, and encourage progressive thought.

Interactive and Virtual Learning environment are the necessitated tool towards building a more competitive and
dynamic education system which facilitates a greater learning impact based on experiential and exploratory
perspective. The objectives of this paper are:

(1) To unshackle the flexibility that interactive learning provides;

(2) To increase the learner’s awareness of the effective bridging of virtual education in business practice; and,
(3) To reduce costs that it can bring to an education institution.

This paper is to examine the interactive and virtual learning and teaching methodology by developing new online
tools to facilitate interdisciplinary learning. The objectives of this research were guided by the pedagogical
principles that knowledge acquisition and learning are facilitated by interaction and collaboration with peers. To
achieve this, the Virtual Learning Environment needed to offer a way of enhancing student interaction whilst
providing an opportunity for peer-to-peer learning that offered unique motivational and cognitive benefits, whilst
also enabling students from different background disciplines to grasp basic concept. At the same time, the
interactive learning will strengthen the students’ critical thinking and problem-solving skills using a much more
holistic approach to learning.

This research will use quantitative method in the form for an e-questionnaire using Excel for analysis. The survey
will be conducted amongst 500 STPM students and freshmen college/university students to establish a minimum
representative sample size of 273 at a 95% confidence level to generate minimum representative results at response
rate of 60%. Questions were set in 3 areas based on the research questions below:

1. Does Multi-perspective Approach through Interactive/Virtual Learning Environment have positive impact
on student learning in higher education?

2. Does Multi-perspective Approach through Interactive/Virtual Learning Environment in higher
education increases students’ motivation to learn?

3. Does Multi-perspective Approach through Interactive/Virtual Learning Environment in teaching and
learning in higher education develop students’ independent learning?

This research will use both secondary and primary data collection methods to carry out the research. Secondary
data will be collected from current research written in books, journal articles, newspapers, magazines and the
Internet. These information will be used to write the literature review, while primary data will be used in discussing
the research findings.

This study concludes that Interactive and Virtual learning is a strategic approach to improve quality of education
since students of the present generation are conversant with internet technologies. In the same way, advancement
of technology tailored to learning in higher education make a smooth transition from traditional classroom to a
more experiential and heuristic student engagement, thus improving college retention rates as impacted by a more
interesting and challenging learning mode.
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Objective:

The main purpose of this study is to introduce the most popular and uncomplicated three different change point
detection methods (Cumulative Sum (CUSUM) method, Pettitt method and Mean Squared Error Minimization
method). In the presence of time series data, the characteristics of the change point detection methods presented
in this study have been investigated.

Method

The irregularity detection problem has an extremely wide range of applications that varies from vital critical to
completely scientific. Statistically testing structural change problems is an important subject. In recent years, the
change-point analysis method has proven to be a useful analytic tool in analyzing time series data sets and
identifying underlying trends. Most of the results presented in previous studies show that change-point analysis is
capable of revealing the existence of hidden change points in time series or sequence datasets. The change point
problems have been much scrutinized in the statistical literatures. Change point detection can be defined as the
problem of hypothesis testing between two alternatives. In general the problem concerns detecting whether or not
a change has taken place. Formally, the problem is that of hypothesis testing: where is a sample of independent
observations, and are distribution functions with corresponding density functions and , respectively. The
unknown parameter , is called a change point.

Results and Conclusion

Despite its numerous advantages, change point analysis has two shortcomings. First, CPA can not detect isolated
and abnormal points that are critical in explaining the emergence of the underlying mechanisms behind a particular
event or process in a process. Second, the bootstrapping approach will not produce the same results every time it
is performed. When the basic process is Gaussian, the CUSUM test has good properties. However, the CUSUM
test is not robust against possible outliers in the data, because the sum can vary greatly when there are outliers. It
should be assumed that parametric methods should know the initial distribution functions of random variables that
are not satisfied in practice. For this reason, Pettitt (1979) proposed a test statistic to determine the mean changes
based on Mann-Whitney two sample test. The Pettitt method, a rank-based test method, has been widely used to
determine the change point in the mean value of the observed series. As a result, it has come to the conclusion
that these methods are simple and effective methods to detect significant changes over time.
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Ozet

Amacg: Bu ¢alisma, ¢ocuk polikliniklerinde tibb1 tedavi ve/veya tan1 amagli kan verecek olan
6-15 yas grubu ¢ocuklara, kan verme iglemini basit bir dille bilgilendiren video ve 3D
videolarin sanal gergeklik gozliigiiyle izletildigi deney grubu ile sanal ger¢eklik uygulamasina
katilmayan kontrol grubundaki ¢ocuklarmn, anksiyete duyarliliklarinin incelenmesi amactyla
yapild1.

Metot: Arastirma, Cukurova Universitesi Tip Fakiiltesi Balcali Hastanesi Cocuk
polikliniklerinde, 15 Subat-15 Mayis 2019°da, deney grubu (n=30) ve kontrol grubuyla
(n=30) yiiriitiilen, randomize kontrollii deneysel bir ¢alismadir. Arastirmada Everest VR-0022
VR BOX sanal gergeklik gozIiigii, akilli telefon, Sony MDR-EX650AP kulaklik
kullanildi. Veri toplamada anket formlari olarak, kisisel bilgi formu, Cocuklarda Anksiyete
Duyarhlik Olgegi kullanildi. Deney grubundaki g¢ocuklar, kan verme islemi sirasinda, 3-10
dakikalik, dans, su parki, hayvan belgeseli, kesif gezisi ve uzay belgeseli igerikli videolardan
istedigini segerek sanal gerceklik gozligi ile izledi. Cocuklara izletilen 3D videolar, ¢ocuk
sagligi ve hastaliklart hemgireligi alaninda uzman arastirmaci tarafindan, gelisimsel yas
donemleri dikkate alinarak bilgi ve igerik diizenlemeleri incelerek secildi. Videolar, web 2.0
araci olan Powtoon uygulamasiyla hazirlandi. Verilerin analizinde SPSS programi kullanildi.

Bulgular: Sanal gerceklik uygulamasina katilan cocuklarin fiziksel, psikolojik ve sosyal
anksiyete duyarlillk Olcek puam ile toplam olgek puam (47.93+12.72, min=30,
max=75) uygulamaya katilmayan (34.43+13.03, min=15, max=75) gruba gore diisiik
ve istatistiksel olarak anlamliydi (p<0.001).

Sonug: Invaziv girisim olan kan verme isleminde, sanal gergeklik uygulamasi, cocuklarin
anksiyete diizeylerini azalttigindan kullanilmasi dnerilmektedir.

Anahtar Kelimeler: Cocuk, Cocuk Sagligi ve Hastaliklar1 Hemsireligi, Sanal gergeklik,
Anksiyete duyarlilik diizeyi.

Giris

Sanal gergeklik, bireyin duyularini yaniltarak fiziksel olarak sanal ortamin i¢cindeymis gibi hissetmesine olanak
saglayan iic boyutlu bilgisayar grafikleri temelli teknolojilerin kullanildig1 gorece yeni bir maruz birakma
aracidir. Sanal gergeklik caligmalarinin son yillarda klinik psikoloji alaninda da yayginlastigi; sanal gerceklige
dayali terapilerin basta anksiyete bozukluklari olmak iizere genis bir yelpazede uygulama alanina sahip oldugu
goriilmektedir (1,2).

Sanal gergeklik (SG), bilgisayar yazilimlarmin ve donanimlarinin kombine edilmesi ile ¢esitli boyutta ve duyusal
uyaranlar olusan sanal ¢evrede uygulanir (3).

Saglik hizmetleri, yeni teknolojilerden ¢ok hizli sekilde etkilenen alanlardan biridir. Saglik hizmetlerinin
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sunumunda kullanilan teknolojiler doktorlara, hemsirelere ve diger saglik calisanlarina daha az hatayla islerini
yapma sans1 verirken hastalarin da daha kisa siirede iyilesmelerini saglamaktadir. Bunlara ek olarak kullanilan
teknolojiler, hizmet verimliligini arttrmada ve kalitenin yiikseltilmesinde O6nemli etkenler arasinda yer
almaktadir. Bu teknolojiler arasindaki sanal gerceklik teknolojilerinin, gelecekte saglik hizmetlerinde onemli
derecede etkili olacagi diisiiniilmektedir (4).

Saglik hizmetlerinin sunumunda genel olarak teknolojiler, sagliklilik halinin devam ettirilmesi, hastaliklarin
baslangic safhasinin geciktirilmesi ya da engellenmesi ve saglik problemlerine ¢odziimler getirmek igin
kullanilmaktadir (5).

Hastaneye yatmanin ¢ocugun gelisimi tizerinde ¢esitli olumsuz etkileri vardir. Cocuk i¢in hastalik ve buna bagl
olarak hastanede yapilan islemsel ¢ocugu korkutan, rahatsiz eden ve hos olmayan bir deneyimdir. Hastanede
girisim uygulanan ¢ocuk hastalik ile miicadele ederken tedavilerin yan etkileri, ac1 verici islemler, ailesinden,
oyun arkadaslarindan, okul ¢evresinden ayrilmanin verdigi anksiyete ile miicadele etmek zorundadir (6,7).

Kan alma, enjeksiyon uygulama gibi tibbi islemler ¢gocuklarin en biiyiik agri1 kaynaklarindan biridir.

Agriya bagli yasadigi anksiyete ¢ocuklarin igneden korkmasina, asi uygulamasi, enjeksiyon ve kan alma
uygulamasi gibi bazi tibbi islemlere kargi goniilsiizliigii hatta tedavinin ihmal edilmesine ya da gecikmesine
neden olabilmektedir.

SG ii¢ boyutlu, interaktif ve eglenceli bir tedavi yontemidir. Gorsel bir performans geri bildirimi saglayan SG,
kigilerin aktif katilimin1 destekleyen giiclii bir aragtir. Basarili bir sanal deneyim, kullanicilarin fiziksel olarak
sanal ortamimn i¢indeymis gibi hissetmelerine olanak saglamaktadir. Bu his ancak dis ortam uyarani disarida
birakilarak sadece bilgisayarin iirettigi uyaranin duyulmasi ve goriilmesiyle saglanabilir. Bu teknolojinin bazi
stirimlerinde kullaniciya ses, koku, dokunma gibi duyusal geri beslemeler de yapilabilmektedir (8).

Sanal gergeklik uygulamalarin da kisi gizliligini saglayarak kisinin utanga¢lhigimi azaltmaktadir. Bunun disinda
kisiler “sikic1” geleneksel tedavi yontemlerine kiyasla “eglenceli” bulduklar1 sanal ger¢eklik uygulamalarini
tercih edebilmektedir. Boylelikle kisilerin tedavi paketine yonelik diisiik motivasyonlarmin ve yiiksek yarida
birakma oranlarinin dniine gegilebilmektedir (1,2).

Sanal gerceklik terapisinden 1990’larin ortalarindan itibaren klinik alanda da yararlanilmaya baslanmistir ve son
yillarda kullanim alanmin genisledigi goriilmektedir. Sanal gerceklige dayali uygulamalar anksiyete
bozukluklarinda, yeme bozukluklarinda, obezitede, cinsel bozukluklarda, siiregen agrida ve stresle bas etmede
yaygin olarak kullanilmaya baslanmistir. Sanal gercekligin en yaygin kullanimi ise anksiyete bozukluklarinda
(6zgiil fobiler, agorafobi, panik bozukluk, yaygin anksiyete bozuklugu, sosyal fobi), travma sonrasi stres
bozuklugunda ve obsesif-kompulsif bozuklukta (OKB) goriilmektedir (9,10,11). Serabral palsili gocuklarda sanal
gerceklik terapisinin ruhsal uyuma etkileri, rehabilitasyonda oyun konsollar1 ile sanal gerceklik uygulamalari
arastirilmigtir (12,13,14).

Cocuk hemsireliginde amag; aile ve toplum i¢inde ¢ocugun fiziksel, zihinsel, ruhsal ve sosyal yonden saglik ve
esenligini koruma, gelistirme, hastalik durumunda ise iyilestirmeye yonelik kapsamli hemsirelik bakimi
vermektir. Cocuk hemsiresi; cocugun erigkinden farkl fiziksel, fizyolojik ve psikolojik 6zellikleri bulundugunu,
algilama siirecinin heniiz tam gelismemis oldugunu fakat devamli bir gelisme gosterdigini, hastalig1 algilama ve
hastaliga tepkisinin, kronolojik yas ve gelisimsel 6zelliklerine gore farklilik gosterdigini bilmelidir. Cocuga aile
merkezli bakim verilmesi gerektigini bilmeli, yas ve gelisim diizeyine gore sozel ve sézel olamayan iletisim
tekniklerini kullanabilmelidir (6,7).

Bu caligma ile ¢cocuk polikliniklerinde tibb1 tedavi ve tan1 amagli kan verecek olan 6-15 yas ¢ocuklara, bazi tibbi

islemler (kan verme) hakkinda basit bir dille bilgilendirmeyi sunan video ve 3D videolarin, sanal gergeklik
gozIligii ile izletilmesi sonucu anksiyete duyarliliklarinin incelenmesidir.
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Yontem

Arastirma, Cukurova Universitesi Tip Fakiiltesi Balcali Hastanesi Cocuk polikliniklerinde, 15 Subat-15
Mayis 2019°da, deney grubu (n=30) ve kontrol grubuyla (n=30) yiiriitiilen, randomize kontrollii deneysel bir
caligmadir. Arastirmada Everest VR-0022 VR BOX sanal gergeklik gozliigii, akilli telefon, Sony MDR-
EX650AP kulaklik kullanildi. Veri toplamada anket formlari olarak, kisisel bilgi formu, Cocuklarda
Anksiyete Duyarlilik Olgegi kullanildi. Deney grubundaki cocuklar, kan verme islemi sirasinda, 3-10
dakikalik, dans, su parki, hayvan belgeseli, kesif gezisi ve uzay belgeseli igerikli videolardan istedigini
secerek sanal gergeklik gozliigii ile izledi. Cocuklara izletilen 3D videolar, ¢ocuk sagligi ve hastaliklar:
hemsireligi alaninda uzman arastirmaci tarafindan, gelisimsel yas donemleri dikkate alinarak bilgi ve i¢erik
diizenlemeleri incelerek segildi. Videolar, web 2.0 araci olan Powtoon uygulamasiyla hazirlandi. Verilerin
analizinde SPSS programi kullanildi.

Bulgular

Sanal gergeklik uygulamasina katilan ¢ocuklarin fiziksel, psikolojik ve sosyal anksiyete duyarlilik Slgek puani
ile toplam olgek puami (47.93+12.72, min=30, max=75) uygulamaya katilmayan (34.43+13.03, min=15,
max=75) gruba gore diisiik ve istatistiksel olarak anlamliydi (p<0.001).

Sonug

Sanal gerceklik tedavisi bir¢cok alanda kullanilabilmekte ve biiylik yararlar saglamaktadir. Sanal gergeklik
uygulamasina katilan ¢ocuklarm fiziksel, psikolojik ve sosyal anksiyete duyarlilik 6lgek puani ile toplam dlgek
puant uygulamaya katilmayan gruba gore diisiik bulunmustur.

Son yillarda hemsirelik aragtirmalarit ¢ocuklarda islemsel agrinin ve anksiyetenin azaltilmasinda ilag dist
yontemlerin kullanilmasma odaklanmuistir.

Cocuklar duygularini anlatmada ¢ogu zaman zorlanirlar. Cocuklara kolaylikla uygulanabilecek olan sanal
gergeklik tedavisi, ¢ocukla calisan saglik personeli tarafindan kullanilarak hastanede uygulanan islemsel
girisimlerde ve hastane yatmaya bagli anksiyete, agresyon ve depresyon gibi bulgularin erken belirlenip ve
hastane algis1 anlasilarak belirlenecek yaklasimin ¢ocuklar ve saglik personeli i¢in daha yararli olacagi
disiiniilmektedir.

Sanal gerceklik tedavisi bircok alanda kullanilabilmekte ve biiylik yararlar saglamaktadir. Bunun yani sira
tedavi siirecinde ¢ocuklarm uyumunu saglamakta da yararl oldugu goriilmiistiir.

Sanal gergeklik gbzIligiiniin invaziv iglem uygulamasmi gerektirmemesi, acisiz, agrisiz, giivenli, etkili, kolay
uygulanabilmesi, yan etkisinin olmamasi, anksiyete diizeyini ve kan verme sirasinda gegen zamanin Kisa
algilanmasini sagladigindan dolayr ¢ocuklarin tedavi siireglerini kolaylagtirmasi, hizlandirmasi, daha zevkli
hale getirmesi saglik calisanlar1 tarafindan kullanilmasi 6nerilmektedir.

Uluslararasi literatiirde sanal gergekligin saglikla iligkisi hakkinda ¢ok sayida c¢alisma bulunmasina karsin,

Tiirkge literatiirde ¢ok az sayida ¢aligma bulunmaktadir. Bu ¢aligmanin literatiire 6nemli katkilar saglayacagi
diisiiniilmektedir.
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Ozet

Yogun Bakim Uniteleri kritik hastaliga sahip, ileri tedavi ve bakim gereksinimi olan hastalara,
tibbi ekipmanlarla destek verilen ortamlardir. Cocuk Yogun Bakim Uniteleri’nde solunum
destek cihazlarinin kullanimi, invazif girisimler nedeniyle ¢ocugun agrili islemlere maruz
kalmasinin yanisira ailelerinden uzak kalmasi, kendilerini yeterince ifade edememeleri gibi
psikososyal etkiler de agr1 ve ajitasyon nedenleridir.

Holistik hasta bakimi ¢ergevesinde, cocugun agr1 ve anksiyetesini gidermek Cocuk Saglig ve
Hastaliklar1t Hemsirelerinin temel bakim hedefleridir. Hastalarin konforunu saglamak sedoral
ajanlarin kullanimiyla miimkiin olabilmektedir. Ancak uygulanan sedasyonun azlig1 ya da
fazlaligi komplikasyonlara sebebiyet verebilmektedir. Hastayr optimal sedasyon diizeyinde
tutmak i¢in hemsirelerin sedasyon degerlendirmesi yapmasi ve sedasyon skalalarmi efektif
olarak kullanabilmeleri gerekmektedir.

Anahtar Kelimeler: Ambuel konfor skalasi, Cocuk Yogun Bakim Unitesi, Hemsire, Ramsay
sedasyon 6l¢egi, Sedasyon.

IMPORTANCE OF SEDATION AND NURSING
CARE IN PEDIATRIC INTENSIVE CARE UNIT

Abstract

Intensive Care Units are environments that are supported by medical equipment for patients
that have critical disease and in need of advaanced treartment and care. Psychosocial effects
are the causes of pain and agitation, such as the use of respiratory support devices in
children's intensive care units, the child's being exposed to painful procedures as well as being
away from their families, being unable to express themselves adequately.

Within the framework of holistic patient care, the child's pain and anxiety are the main care
objectives of Child Health and Disease Nurses. Ensuring the comfort of patients is possible
with the use of sedoral agents. However, exiguity or excessive sedation may lead to
complications. In order to keep the patient at the level of optimal sedation, the nurses should
be able to perform sedation evaluations and use the sedation scales effectively.

Key Words: Ambuel comfort scale, Pediatric Intensive Care Unit, Nurse, Ramsay sedation
scale, Sedation.
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Abstract : Science experiments offered to the pupils in physics classrooms generally do not take
into account their alternative conceptions in relation to physical phenomena so that they can
encounter difficulties in identifying pertinent factors and expressing it in the form of quantitative
equations (Ploetzner & Spada, 1998). Our research aims to specify the transition process between
an understanding of an intuitive nature of the properties of phenomena, centered on the qualitative
reasoning, and a more definite understanding, centered on the quantitative reasoning such as it is
used in problem solving. To favour the understanding of physical phenomena, qualitative as well
as quantitative reasoning must be mobilized and used in pedagogic contexts allowing exchanges
between the pupils and favouring interaction with phenomena (Trudel, 2005). When combined
with activities of exploration of physical phenomena, the resulting approach used feedbacks from
the results of manipulations to limit the number of issued hypotheses, which is a prerequisite to
their practical verification (Gunstone & Mitchell, 1998; Trudel, 2005). Moreover, the use of
software, making easier the collection of data and their organization in form of tables and graphs,
allowed the pupils to test their hypotheses much faster than with the traditional laboratory
equipment so that pupils can change progressively the parameters of physical situations studied to
explore relations between the physical variables (Riopel, 2005). As a conclusion, we draw the
limits of the study and offer suggestions to teachers to improve the integration of qualitative and
quantitative reasoning in the physics classrooms.

Keywords : Computer-assisted laboratory, kinematic, qualitative reasoning, model,
understanding, problem-solving

Introduction

In response to what some have called traditional science teaching, consisting of lectures, exercises, and
laboratories, Anderson (2002) recommends that pupils take a more active role in developing their knowledge
under the supervision of the teacher. In this approach, called guided discovery, learning results from activities of
testing pupils' ideas about the phenomena of their environment. By studying a phenomenon, the pupil is led to
identify its properties, propose hypotheses to explain them and develop an experimental protocol to verify them.
In doing so, he develops a better understanding of the scientific concepts and methods used by scientists to study
the natural world (Llelewyn 2002, Someren & Tabbers 1998).

According to de Jong and van Jooligen (1998), pupils have difficulties in the various phases of the experimental
process: hypothesis generation, experimental protocol design, data interpretation and the regulation of the
experiment itself. Since these phases, although distinct, are interrelated, these difficulties can only be solved by
teaching methods that take into account the cyclical and iterative nature of this approach (Acher & al., 2007,
Llelewyn, 2002, Toplis, 2007). Thus, the formulation of hypotheses depends on the interaction between, on the
one hand, the pupil's ideas about the phenomena studied and, on the other hand, the characteristics of the
phenomena themselves (Trudel, 2005). Among the physical phenomena studied in high school, the learning of
motion phenomena, or kinematics, is important for pupils for several reasons: 1) mastery of kinematic concepts
is a prerequisite for learning subsequent physical concepts; 2) in kinematics, the pupil learns new methods, such
as the construction of Cartesian graphs, the systematic measurement and collection of data, problem solving,
etc., which will be useful in more advanced physics courses.
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However, if there is one area that causes many difficulties for pupils, it is kinematics, defined as the study of the
motion of objects without worrying about its causes (Champagne, Gunstone & Klopfer, 1985, Arons, 1990).
There are several reasons advanced by researchers. First, before entering in physics classes, pupils have a wealth
of experience about the properties of the motion acquired in their interactions with everyday events (Forbus and
Gentner, 1986). This experience enabled them to construct a set of schemas to interpret the phenomena of
motion (Champagne, Gunstone & Klopfer, 1985, Forbus & Gentner, 1986).

These schemas are perfectly adapted to the tasks of everyday life: riding a bicycle, catching an object, etc. On
the other hand, these patterns differ markedly from scientific concepts. In some cases, these patterns may even
interfere with learning, especially if the teacher ignores them. In this case, there is a great danger that pupils will
distinguish school knowledge, which functions at school (for example, in the laboratory), from everyday
knowledge, which enables them to react effectively to everyday events (Legendre, 1994).

A second reason for the difficulty of kinematics is the way it is taught in introductory courses in physics. Indeed,
kinematics are often approached using a mathematization to which the pupils are not accustomed (Arons, 1990).
For example, a common pedagogical procedure involves bringing pupils, at the beginning of the kinematics
study, to the laboratory where they measure different properties of the motion they then carry on graphs. Back in
class, they analyze the results obtained and perform calculations using formulas to obtain the values of speed and
acceleration. However, it appears that pupils perform these various operations without a real understanding of
what they do (Trempe, 1989, De Vecchi, 2006).

Finally, pupils' kinematic difficulties may also come from the way they process information. For example, pupils
are inclined to make global judgments of comparison without taking into account the initial or final conditions of
the motion studied. (Trowbridge, 1979, Trowbridge & McDermott, 1980, 1981, Feltovich al., 1993, Marshall &
Carrejo, 2008). Often, even the concepts of speed and acceleration coincide with each other (Dekkers, 1997).
These difficulties may prevent pupils from establishing appropriate links between concepts and, as a result, make
it difficult for them to understand these (Stavy & Tirosh, 2000). These concepts may be inadequate and differ
from the laws that form the conceptual framework of physics (Ploetzner & Spada, 1998).

To facilitate pupils' understanding, it is preferable that the concepts be presented concretely, in the form of
physical models (Marshall & Carrejo, 2008). A physical model describes the simplifications, the links, the
constraints and the internal structures of the studied phenomena (Greca & Moreira, 2002, Halloun, 1996). By
studying various phenomena grouped in the form of physical models, the pupil comes to develop an internal
representation of this situation, consisting of the elements chosen to interpret it and the perceived or imagined
relationships between these elements (Acher & al., 2007; Greca & Moreira 2002, Halloun 2004). The result of
this modeling of phenomena, in which the pupil identifies the different components of the situation studied as
well as their relationships, is systematized in the form of better structured and more adequate cognitive schemas
to perform certain scientific functions, for example to explain a more varied range of phenomena (Anderson &
Roth, 1989, Halloun, 1996, Marshall & Carrejo, 2008).

To make it easier for the pupil to handle the experimental process required for these modeling activities, it is
preferable to introduce the study of phenomena in a qualitative form for several reasons: 1) qualitative reasoning
is familiar to pupils because it is used in everyday life (Forbus & Gentner 1986, Legendre 2002); 2) qualitative
reasoning allows pupils to better discern the links between concepts because they are not distracted by the need
for extensive mathematization (Champagne & al., 1985); 3) qualitative reasoning facilitates the recognition of
the limits of the solution found and the constraints of the physical situation (Mualem & Eylon 2007, Goffard
1992).

On the other hand, there are limits to qualitative reasoning: 1) in several situations, it remains indeterminate,
since it is not possible to predict the outcome (Crepault, 1989, Parsons, 2001) ; 2) it does not discern the
relationships between several variables because it remains limited to the comparison of changes between pairs of
variables (Someren & Tabbers, 1998); 3) The units of the variables are not taken into account because these units
are determined by the measurement process that refers to the existence of an operational definition of the concept
(Arons, 1990, Mintyld & Koponen, 2007).

On the other hand, quantitative reasoning makes it possible to specify the functional relations that the variables

relevant to a phenomenon have between them. In addition, this reasoning makes it possible to consider the
interactions between several variables. Finally, the formulation of a rule in the form of an equation makes it
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possible to explain the properties of a phenomenon in the form of a system of relations of great generality
(Mintild & Koponen, 2007, Safayeni & al., 2005).

Nevertheless, this type of reasoning is unfamiliar to the pupil so that he may have difficulty connecting various
quantities together. Indeed, in order to solve problems requiring quantitative reasoning, pupils often resort to
superficial methods of solving the problem of choosing a procedure on the basis of indices provided in the
statement (Goffard 1992, Mestre & al., 1993). To overcome these shortcomings, the combination of qualitative
and quantitative reasoning in a problem-solving strategy allows pupils to better understand physical concepts and
improve their problem-solving skills (Gaigher & al., 2007).

Nevertheless, if this combination seems to improve physics learning, the way how to coordinate them still needs
to be determined. To this end, different approaches have been suggested (Parsons, 2001). Among these, two
approaches have been used in physics teaching. A first approach is to apply them one after the other. In this
approach, qualitative reasoning favors the expression of a small group of plausible hypotheses about the
properties of a phenomenon from a set of possible hypotheses (Parsons, 2001). Subsequently, the formulation of
these hypotheses in a quantitative form makes it possible to specify among this small group the few hypotheses
to be verified (Someren & Tabbers, 1998). The second approach, which integrates qualitative and quantitative
reasoning, begins with the qualitative description of the properties of the phenomena and their classification in
the form of relationships. The experiments are designed to transform the identified qualities into measurable
quantities (allowing, for example, the operational definition of temperature) and qualitative relationships into
quantitative laws (Koponen & Maintyld, 2006). Nevertheless, these two approaches do not take into account
alternative conceptions that pupils may have about the phenomenon being studied so that pupils may find it
difficult to identify the relevant factors and to express them in a form that facilitates the quantitative formulation
by pupils (Ploetzner & Spada, 1998).

To establish links between understanding and reasoning, both qualitative and quantitative, these processes must
be mobilized and used in pedagogical contexts that allow exchanges between pupils and favor interaction with
phenomena (Trudel, 2005). In this respect, it seems that pupils, in the Someren and Tabbers (1998) study,
worked alone. Working in groups, especially when sharing information and exchanging points of view, such as
in a small group discussion, allows pupils to access many sources of information and information. to open up to
a diversity of points of view, which can favor the formulation of hypotheses (Trudel & Métioui, 2008). When
combined with the exploration of phenomena, this approach provides feedback from the results of manipulations
that limit the number of assumptions made, which is a prerequisite for the practical verification of these
(Gunstone & Mitchell, 1998 Trudel, 2005).

However, it seems that, with regard to the study of phenomena, pupils have little opportunity to propose their
own hypotheses in science laboratories (Nonon & Métioui, 2003, Trudel & Métioui, 2008). In addition, a study
of the protocols proposed by the laboratory manuals in Quebec shows that pupils are seldom offered the
opportunity to engage in an authentic research approach, the steps proposed by these manuals focusing on
procedures for data collection and analysis (Métioui & Trudel, 2007). This high degree of structure of the tasks
proposed in the laboratory can be explained in different ways: 1) a certain "pragmatic" conception of science
leads teachers to prefer laboratories to guide pupils to the correct answer using proven methods and the pupils to
be satisfied with having obtained the desired answer (Legendre, 1994, Toplis, 2007); 2) autonomous research
would require mastery of several scientific skills, including identification of variables, quantification,
coordination of facts and assumptions, etc. (de Jong & van Jooligen, 1998); 3) time and equipment constraints do
not permit the repetition and modification of experiments (Toplis, 2007); 4) experience is seen more as a means
of testing a hypothesis rather than discovering it (Koponen & Mintyld, 2006).

To overcome these drawbacks and thus facilitate a more authentic investigation of scientific phenomena, the use
of technology would facilitate and increase both the quantity and the quality of the data collected on the
phenomena while supporting the pupil in his approach (Jonassen, Strobel & Gottdenker 2005, Hofstein &
Lunetta 2004).

Such an approach, called a computer-assisted laboratory, has several advantages: 1) it allows the pupil to focus
on the generation of hypotheses and the interpretation of results, two skills that are not well developed in
traditional laboratories (Gianono, 2008 ); 2) it allows the pupil to quickly generate and verify several hypotheses,
by facilitating in the latter the strategies of variation of parameters necessary to formulate hypotheses about the
properties of phenomena (Riopel, 2005); 3) in physical situations where it is necessary to revisit the results of an
experiment to verify its quality or possibly to modify the original hypothesis, computer-assisted experimentation
may allow the traditional laboratory's approach to become iterative despite the constraints of the school
environment. Indeed, it is often necessary for pupils to look back at the results of an experiment to study the
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causes of the gap between their ideas and the results obtained, thus promoting conceptual change in science
(Trudel, 2005).

In light of the above, a learning approach aimed at facilitating the transition from qualitative reasoning to the
discovery of quantitative laws should include provisions to promote the expression and comparison of pupils'
ideas with each other (eg small groups) and provide pupils with the opportunity to quickly and easily test their
ideas using experiments supported by data collection and analysis software (Riopel, 2005, Trudel, Parent &
Métioui, 1989). The iterative nature of this approach, which mobilizes both qualitative and quantitative
reasoning, should enable pupils to gradually build a scientific model of observed phenomena (Acher & al., 2007,
Schwarz & White, 2007).

Our research objective is therefore to develop a learning approach to facilitate the induction of quantitative rules
on motion through the prior use by pupils of qualitative reasoning in a discussion among pupils about the
kinematic phenomena studied in the framework of a computer-assisted experimentation.

Design Of The Teaching-Learning Sequence

In order to study the transition (or coordination) between qualitative and quantitative reasoning, we need to
design a learning process that can produce the desired changes (Siegler, 2006). To this end, we have designed a
scenario of the activities as described in the previous section. This scenario specifies the different pathways that
pupils can take to develop a better understanding by taking into account the particular difficulties they may
encounter in their learning. This scenario includes the goals of the activities, the structure of the content of the
field studied, the pathways followed by the pupils to reach their goals, taking into account the misconceptions
they harbor and the activities offered to the pupils. The purpose of the activities is to help pupils develop a better
understanding of kinematic concepts and problem-solving skills through an approach combining qualitative and
quantitative reasoning about the properties of motion phenomena. The suggested approach aims to help pupils
modify their schemas in stages so that they move progressively closer to kinematic concepts.

To represent the kinematic phenomena, we organized them into physical models. In kinematics, there are three
models (Halloun, 2004): the constant speed motion in a straight line, the uniformly accelerated motion and the
mixed motion that combines the first two. These models assisted us in designing specific activities to help pupils
understand the different aspects of the motion. To facilitate the modeling of kinematic phenomena by pupils, we
must determine the different ways pupils understand motion and consequently the different routes they can take
in their learning.

To this end, we have designed networks of understanding the concepts of kinematics. These networks of
understanding consist of two types of information: 1) the main concepts of kinematics, such as speed or
acceleration, and their interrelationships; 2) indications of pupils' misunderstanding of these concepts (Klir,
2001, Trudel, Parent & Métioui, 2009). Once the conceptual structure of the domain and the misunderstandings
identified, we organized learning activities to support the different routes that pupils can take by developing a
better understanding of the properties of the motion (Méheut & Psillos, 2004).

With regard to modeling of kinematic phenomena, we have designed activities to meet the characteristics of the
different models previously described: uniform rectilinear motion, uniformly accelerated motion, and mixed
motion. To allow pupils to work in small groups (about four pupils), we have designed an activity guide to guide
the pupil's approach. The guide contains cases to study different aspects of motion grouped in the three
kinematic models described above. Each case includes activities (questions, graphs to complete, etc.) that guide
the process of modeling pupils. The modeling process is structured according to a POE task (Prediction>
Observation> Explanation) (Gunstone & Mitchell, 1998).

Each POE task runs as follows. A physical situation, represented in concrete form by a physical set-up, is
explained to the pupils in the guide. Questions associated with this case ask the pupil to predict what will happen
if the experiment is done. They then write down their predictions in their notebook. Pupils in groups of four then
assembled the set-up associated with this case according to the guide's instructions. They observe the properties
of the targeted motion and write their observations in their notebook. They then try to explain the gap, if any,
between their predictions and their observations. In doing so, they can modify the set-up to study other aspects of
the motion or to check alternative hypotheses emitted during their exchanges.

The verification of pupils’ hypotheses is done in small groups at the computer-assisted laboratory. First, the
videos of the balls rolling on rails at different inclinations are captured with a digital camera in the video
recording position. The contents of the sequences filmed by the camera are transferred to the computer and
transformed into a video file by the Quick Time software. Once in this form, the image sequences can be viewed
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as in a movie. Having inserted these sequences of images in the REGAVI software, the pupil can use the mouse
with a cursor to take measurements of the successive positions of the ball as a function of time. These
measurements are immediately tabulated by the REGAVI software. In addition, this software contains features
for choosing reference axes, tracking the motion of multiple objects at a time, and matching the position and
time intervals in the video with the positions and times measured at the experiment itself. Subsequently, the data
tables provided by the REGAVI software can be transferred to the REGRESSI analysis software for analysis.
The latter software has features that allow the user to make different graphs of position, speed and acceleration
as a function of time. In addition, the REGRESSI software facilitates the discovery of relationships between
variables by providing means for comparing the fit of different curves (linear, quadratic, exponential, etc.) to the
data obtained.

Unfolding of the activities

We have implemented various aspects of the approach described in the previous section in several classes of
high school pupils and the training of future science teachers (Trudel, 2005, Trudel and Métioui, 2010). We were
inspired by the logbook information from this research and the results of the analysis of pupil responses in the
pupil handbook to specify, based on the characteristics of the samples, the progress of the proposed approach in
the classroom (Altrichter & Hollly, 2005). For the sake of clarity, we have chosen the three most significant
cases in our case among those constituting the proposed approach (Trudel, 2005).

First case

The first case submitted to pupils consists of a POE task (see Figure 1) shows an excerpt from the description of
this case in the pupil's guide (Trudel, 2005):

"A ball is thrown on a horizontal rail. The gray circle indicates its initial position at launch. The circle with the
symbol 1 inside indicates the position of the ball after 1 second.”

Montage :

3 metres

Figure 1 Motion of ball rolling on an horizontal track.

The POE task then consists in predicting what will be the successive positions of the ball every second, knowing
the distance traveled in the first second. From these predictions, the teacher asks his pupils to draw a graph of
what the position of the ball would be as a function of time. Indeed, it is important to encourage pupils to specify
their prediction in a concrete way in order to compare it more easily to experimental results (White and
Gunstone, 1992).

The teacher then proceeds to carry out the experiment. Then he asks them to explain any discrepancies, if any,
between their predictions and their observations of the motion of the ball. It should be noted that the conceptions
of pupils appeared similar from one group to another, and from one level of teaching to another (Trowbridge and
McDermott, 1980, 1981):

1) The speed of the ball increases in the first part of the path, remains constant in the middle part, then
slows down thereafter. It should be noted here that among the pupils who attribute an acceleration to the
ball initially, some tend to confuse the initial time with that when the ball is set in motion by the
experimenter.

2) The speed of the ball remains constant until the end, without noticeable slowdown. Some explain that
the length of the rail is too short or that the slowdown is too slow to be detected.

3) The speed of the ball decreases gradually until it stops. Pupils who maintain this conception invoke
friction as the cause of slowing down.

During classroom discussions, some pupils justified their choice of a conception based on visual evidences such
as the ball appears or does not seem to slow down. At this stage, the pupils themselves propose to measure the
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velocities over intervals of time and distance chosen using stopwatch and meter. It is then possible to turn the
discussion into experimentation in small groups. During the experiment, the sequences of the motion of the ball
are collected using a digital camera and subsequently transferred to the REGAVI software and then to the
REGRESSI software for measurement and analysis of the position and speed of the ball according to time.

The positions and times obtained are then tabulated and then plotted on position-time and speed-time graphs. In
general, the computer system allows the pupil to measure the motions of the ball in the different successive time
intervals and thus establish the constancy or not of the speed. In addition, the study of the shape of the curve of
the position as a function of time makes it possible to compare it to the expectations of the pupils as to the form
of this motion established in the prediction part of the POE task.

By providing various feedbacks, whether in pupils’ exchanges or comparison of expectations with the results of
experiments, such an approach is likely to facilitate a better understanding of kinematic concepts. Indeed, by
comparing the shape of the two curves, pupils realize that, contrary to their expectations, the motion between
successive time intervals is identical and that friction plays a negligible role. For pupils at higher levels, whose
mathematics training is more advanced, it is possible with the REGRESSI software to compare the fit of the
curve to different functions, whether they are linear, quadratic or other. So in this case, the curve obtained by the
REGRESSI software is as follows:
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Fig. 2 Position-time graph in case of uniform rectilinear motion

Second case
In addition, it is possible to consider complex physical situations (see Figure 3).

Montage : Deuxbilles A et B sont rekichées en méme terops du haut du premier rail

incline. Elles sont sép arées initialement par wme distance d’environ 5 cm.

& Joint courhe
B de 15 degres

Figure 3 Motion of two balls separated by an initial distance down a system of two tracks making an angle

The teacher then asks the pupils if Ball A will eventually catch Ball B. In the Prediction section, he asks pupils
to predict the respective positions of Balls A and B over time. In addition, he asks them from their predictions to
plot the position-time and speed-time graphs of the two balls. In general, if the pupils have understood the
previous cases concerning the acceleration of balls going down or down an inclined rail, they can study this
situation and contribute to classroom exchanges. The debates that result from this scenario can be lively because
it is a complex situation that includes an interesting issue, the prediction of the properties of a motion familiar to
pupils.
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In particular, the prediction of the position-time graph presents a particular difficulty because it consists of an
upward parabola (acceleration) followed by a downward parabola (deceleration) (see Fig. 4). In this respect, the
continuity of the speed, represented by the tangent to the position-time curve, allows that there is a point of
inflexion between the two trajectory segments. As a result, this is a challenging situation for pupils of all levels.
Nevertheless, the familiar nature of this motion situation makes it possible for everyone to participate in the
discussion by making assumptions. In particular, some pupils may argue that the distance between the balls will
not vary in the first segment, as the acceleration along the inclined plane is the same as well as their initial
velocity (which is zero). Only when they go back does the motion become asymmetrical. Indeed, the ball A
having descended the first part over a greater distance will start the second part with an initial speed greater than
the ball B. In certain conditions which depend mainly on the initial distance between the two balls, the ball A
will be able to catch ball B before it has reached the top of its trajectory.

This situation involves many concepts and we lack space to describe the different strategies adopted by the
pupils. Even if it is possible by reasoning to provide convincing arguments in support of any of the ideas
expressed by the pupils, the possibility of quickly taking data from the positions of the two marbles as well as
amkinf readily position-time and speed-time graphs allow pupils to sort out various opinions and move toward a
deeper understanding of the concepts involved.

Figure 4 shows that the position as a function of time corresponds to the juxtaposition of two parabolas, one
upwardly downward and the other downward upward. As expected, the point of inflexion between the two
parables is halfway.
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Figure 4 Position-time graph of the two balls in pursuit

Figure 5 below shows the speeds as a function of time of the balls A and B of this case of pursuit. It is noted in
the first part of the path that the speeds of the two balls increase regularly with the same acceleration (the slopes
of the lines are substantially the same). The two balls reach their maximum speed then decrease to zero. It is
interesting to note that the final speed of the ball A is greater than the speed of the ball B (which could be
predicted taking into account that the ball A is accelerated over a greater distance than the ball B). On the other
hand, it is also curious to note that, in the second part of its trajectory, the speed of the ball A is lower than that
of the ball B. This inversion takes place after the speeds of the balls A and B have become equal, at a time of
about 7 seconds. A plausible explanation would be that the balls A and B then collided and some of the impact
contributed to the decrease in the speed of the ball A.
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Figure 5 Speed-time graph of the two balls in pursuit

Third case

The third case is an example of a single ball whose segments of the trajectory have different motions (see Fig. 6):

Fig 6 Ball rolling down an inclined track with a bump

In this case, the teacher asks the pupil to predict the different positions of the ball as a function of time. This case
is an application of the concept of instantaneous speed and should be presented to pupils after they have studied
the characteristics of accelerated motion and those of decelerated motion. To solve this problem, the pupil must
juxtapose several parabolic motions in order to respect the continuity of the speed at the junction points. In Some
pupils went so far as to invoke considerations of energy conservation. So, depending on where the ball is
dropped, she might or might not have the energy to overcome the "bump".

The following graph shows the position of the ball as a function of time (see Fig. 7). We note that the first part of
the motion is represented by a parabola directed upward (downhill) followed by a parabola section pointing
downwards (raising of the hump) and finally again with a parabola facing upwards (descent again). It should be
noted that the "mechanical" use of the regression could give us a line as a best curve, whereas by the discussion,
most pupils can easily juxtapose the curves corresponding to each segment of the trajectory.
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Figure 7 Position-time graph of the ball undergoing successive accelerated and decelerated motions
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Discussion and Conclusion

The use of computers in the physics laboratory is revolutionizing the teaching of this discipline. Nevertheless,
computer-assisted experimentation is too often devoted to the technical side of automated data acquisition and its
organization in the form of tables and graphs. This emphasis on the technical accuracy of the measures, despite
its rigor, may obscure the need for judgment.

It is one of the essential characteristics of common sense to be able to understand the physical phenomena that
surround us without having to go through advanced mathematization, which is not very effective in solving
everyday problems. Nevertheless, it is not a question of abandoning the mathematization of the properties of the
phenomena but of approaching it when the essential elements of the problem have been understood by the
pupils.

The approach presented here proposes to use the capacities of the computer so that the pupil can, from a
representation of common sense, of qualitative nature, of the properties of the phenomena, to pass to a
mathematical representation in the form of position-time and speed-time graphs. Our semi-quantitative approach
allows, through reasoning, pupil-to-pupil exchanges and the use of various modes of representation, for high
school pupils to study kinematic phenomena of a complex nature, previously reserved for postgraduate
education, college and university in particular. These still embryonic results seem promising.

In particular, studies involving groups of pupils under controlled conditions, difficult to reproduce in the heat of
the teacher's daily action, would make it possible to follow the progress of pupils when they make the transition
between their common sense representations and scientific representations. To date, research in science didactics
has studied pupils ‘understanding of simple phenomena in which pupils' conceptions have mostly been acquired
through the observation of everyday phenomena. However, studying pupils' alternative conceptions when they
are experimenting with the properties of complex motion phenomena would allow us to better understand how
these pupils relate the various kinematics concepts needed to solve them.
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Abstract: The expansion of the use of unmanned aerial vehicles has developed new ideas and
applications. The use of unmanned aerial vehicles has a wide target range from postal
distribution to agricultural land inspection. The aim of this study is to design unmanned aircraft
systems that can analyze air pollution from specific points, transfer instant pollution
information to computer and transfer images to desired points. The important point in the design
is that the aerodynamics of the mechanical structure give the most effective results at high
altitudes and changing wind speeds. In this study, a quadcopter was designed to be used in
instant air measurements. In the computational flow analysis applied on the design, for air flow
values of 10m/ sec, 15m / sec, 20m / sec and 25m / sec; The effect of pressure, turbulence and
velocity variables were investigated. As a result of the analysis, no results were found to affect
the vehicle's ability to move in these parameters. As a consequence of the studies and analyzes,
it is concluded that this design is suitable for instant air pollution measurements.

Keywords: Unmanned Aerial Vehicles , Air Pollution, Computational Analysis of Quadrotor,
Aerodynamics

Introduction

A multicopter is a helicopter with multiple propellers. It may have 2, 3, or more propellers. The most used
multicopter versions are:

T Copter (2 engines), Y Copter (3 engines), QuadCopter (4 engines), HexaCopter (6 engines).

These systems are powered by rechargeable lithium polymer batteries. Multicopters need a flight controller to
stabilize in the air. These controllers contain various sensors. There are several types of sensors depending on the
controller to be used such as gyro, acceleration sensor, magnetic field sensor, global positioning system, ultrasonic
sensor, and pressure sensor.

The quadcopter, which is a more stable and symmetrical unmanned aerial vehicle, is a 4-rotor vehicle that meets
the definition of a VTOL (vertical take-off and landing). Unlike normal helicopters, the quadcopter does not have
a tail rotor to correct the inertia created by the engine, instead, coaxial pairs of propellers provide stability by
rotating in opposite directions to each other and adjusting the RPM (revolutions per minute) every second.
Quadcopters have some advantages over the helicopters in similar size.

First, Quadcopters do not need mechanical connections to change the propeller angle. This simplifies its design
and maintenance. Secondly, the diameter of the engines is small since four engines are used, which means that
they have less kinetic energy during flight so that the engines get less damage in the event of a possible collision.
Quadcopter chassis is frequently used in amateur model flight projects thanks to ease of construction and control.
Another advantage of the quadcopter is that it is more efficient and lighter than real helicopters and other people-
carrying vehicles because it works with electrical energy. However, it is a disadvantage that the mechanically full-
scale model is quite difficult to construct and fly (G61,2019).

Materials and Methods

First of all, if we examine the assembly of the components and electronics of the mechanics to be analyzed;
it is produced with carbon fiber structure with a front surface which will slow down the speed of the fluid in dense
airflow.
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Figure-1: Image of our quadcopter after its assembled

We used drawing in the design stage and Solidworks software for CFD analysis and tensile stress analysis.

Quantity Hardware
4 Readytosky 2212 920KV Brushless Motor
Emax 12A ESC
Profuse 25C 2250mAH 3S Battery

Flysky FS-R6B Receiver
Flysky FS-16 Transmitter
Carbonfiber Frame Parts

Table-1: Hardware Equipments

— | = S

Quantity Software
1 DJI NAZA M-LITE
1 SOLIDWORKS
1 ANSYS

Table-2: Software Equipments

NAZA-M V2

Figure-2: Using softwares

DIJI Naza M-Lite Assistant software was used to configure the Quadcopter's flight control .

The propeller converts the mechanical energy generated by the engine into a propulsion force by accelerating the
air mass in front of it in the opposite direction to the aircraft's movement direction. The force that pulls the
quadcopter forward/backward and right/left is obtained by increasing the fluid momentum backward according to
the aimed direction. This momentum increase is usually achieved by accelerating the air backward using a
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propeller. Quadcopters have 4 propellers; two clockwise (CW), and two counterclockwise (CCW). The direction
of rotation of the engines and propellers facing each other are opposite at the quadcopter, which has a different
structure from the helicopter.

The design with the most ideal dimensions for the propeller structure is called aerofoil (wing profile). Aerofoil is
a 2D cross-section of objects moving through a fluid such as a propeller. These cross-sections are designed to
provide the optimum drag ratio to the vehicle moving through any fluid such as air and water. We wanted to
examine the difference in flow analysis by drawing 3 different propellers before the analysis.

L L.

pe l ~

Ttk

Figure-3: CCW Aerofoil Propeller

In the ideal disc theory developed by Froude, instead of a propeller, an infinitely thin disc of the same diameter
is taken and the momentum gained by the air passing through it is examined. However, the following
assumptions are made during this examination:

- The fluid passing through the disc gains energy in the form of static pressure increase. The energy gained is the
same on all sides of the disc.

- The velocity of the air particles passing through the disc is the same. The flow is constant and irrotational.
Vortexes at the propeller outlet are omitted.

Figure-4: Bearing Disk

In front of the propeller and far enough away from it, the air comes to the propeller with a speed of Uc equal to
the speed of the aircraft and it accelerates as it approaches the propeller, reaching the speed of U on the disc. It
continues to accelerate after the disc and reaches the speed of us far enough behind. Parallel to this speed
increase, the static pressure of the air decreases as it approaches the propeller and decreases to the value of pl in
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front of the disc, increases to the value of p2 behind the disc with the energy it gains from the disc and again
decreases to the static pressure poo at infinity by gradually decreasing behind the disc. The velocity of the air
passing over the disk is equal to the arithmetic mean of the free stream velocity and the advanced velocity of the
propeller.

ﬁ llerleme yonu

Dénme yénii

r

“tist “trimalic

Figure-6: Slenderized Aerofil Propeller

It is possible to consider each blade of a propeller as a three-dimensional wing. However, this wing makes a
rotational movement around the root and a propulsion motion in the direction of its trailing edge. Under the
influence of these movements, a lift force is generally formed on the propeller blade in the direction of propeller's
motion, however, due to tip effect, as in the three-dimensional wing, the lift force which is zero at the blade tip,
shows a change along the blade

As a result, evacuation vortices are formed on the trailing edge of the blade, and these vortices roll over each other
in the blade to form a tip vortex.Trailing edge vortices formed in the same manner on the track of a three-
dimensional wing are spread behind the wing so that they remain in the plane of movement of the wing while they
are spread along helical trajectories, due to the common effect of the propeller's rotational and propulsion
movements in the footsteps of a propeller.

Figure-7: Vortex System around propeller
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When the close track of a blade is examined, it is seen that the trailing edge vortices are propagated along the
helical trajectories towards the back of the propeller as indicated above, rather than within the blade's rotational
plane behind the blade.

In order to better examine the effect of these vortex lines on the stream area around the blade, it is useful to
divide them into two components in the plane of rotation and in the direction of propulsion.

Donme yonu

pervane
dilzlemindeki

bilegen

kagma ilerleme dogrultusundaki
girdabi bilesen

Figure-8: Components of vortex lines(Yiikselen,2019)

The vortex lines of the component in the rotation plane induce velocities in the same direction as in the three-
dimensional wing in the direction of the blade belly, i.e. in the direction opposite to the propulsion direction of
the propeller. These induced velocities are the increase in the flow velocity in the disc plane in Froude
momentum theory. It is known that the induced velocity decreases as the wingspan increases in the three-
dimensional wing. On the other hand, according to Froude's theory, the faster the stream passing through the disc
is, the higher the ideal efficiency is. As a result of Froude's theory, the dependence of the ideal yield on the
propeller area and the speed in the track, it is stated that increasing the diameter of the propeller instead of
increasing the speed in the track will positively affect the ideal efficiency (Yiikselen,2019).

Results and Discussion

Fluid analysis of propellers was examined before the general mechanical structure. After the compatibility of the
propellers, the entire structure is examined.

The simulation of the propellers exposed to the air in a closed system was carried out using Flow Simulation
extension of Solidworks.

If the steps of computational fluid analysis of the counterclockwise aerofoil propeller are examined;

*Trimetrik

Figure-9: Propeller in the Cylindirical Flow Area

First, the boundaries of the rotating cylindrical field are determined to ensure that the propeller becomes
independent of external factors. And the propeller was placed in the cylindrical structure with a volume of 85 cm?
(h=15 mm, r=75 mm) [Figure 9]. The speed of this rotating cylindrical field is set to (-)1100 rad/sec. The reason
is that the angular speed is proportional to the RPM of the engine we proposed to use. The faces to be examined
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are selected. On each face of the propeller, the effect of airflow on velocity was examined. When we examine the
airflow that we sent from the Z-axis;

54.302
40260

363201
30.188
24134
18101
12067
8074
2 9568-004
welocity [rs|

CutPlot1: cantours

Figure-10: Z axis of the air flow simulation.

When we examine the propeller’s reaction to the airflow that we sent from all three axes;

BT

Figure-11: Propeller in the Cylindirical Flow Area

Thus, the hub and the radius points of the propeller are more affected by the airflow. We said that airflow does
not occur in one direction in propellers, unlike the airplane wings. Airflow in various directions according to the
direction of each blade of the propeller will be monitored. When we observe the airflow direction from a general
angle for the counter-clockwise propeller;
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54,302
48.26%
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36.201
0168
24134
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Velocity [rmis]

Flow Trajectories 1

Figure-12: Impulse Force Directions

Usually, we see that the air entering from the (-) Y-axis disperses and move towards the (+) Y-axis, and the air
coming from the (+)X direction led towards (-)X direction.

?&

NI
Figure-13: Y-axis air flow at CW propeller

If we examine the flow analysis of the clockwise propeller, we see that there is no change in the flow velocity
graph acting on the surface, but only the propulsion forces will be different.
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Parameter A
{-ﬁ' 1100 rad/s

q b

Figure-14: A figure that shows angular velocity is in the (+)Y direction at CW

Computational fluid analysis of the vehicle which was drawn in three-dimensions was carried out using Ansys
software. First of all, the drawing was imported into the program and the vehicle was placed in a rectangular closed

system of 2x5x2 m3. Airflow was sent to the system at speeds of 10m/sec, 15m/sec, 20m/sec, and 25m/sec
respectively.

Figure-15: Isolated system that is simulated

3 reference points are taken from the quadcopter placed in the isolated system. These points, which are expected

to be the most efficient points in the analysis, are the center of the front right propeller, center of the front left
propeller, and the center of the vehicle body.
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Figure-16: Quadcopter that is in the isolated system

After defining the reference points of the vehicle and selecting the fluid material as air, the simulation is advanced
and the network structure of the model is formed. The reference coordinates are entered as indicated in Figure 17.

ClotHls o L 1 _ " Detaiis of Line 2
Domains | AllDomains Domains | All Domains -
Method Two Points Method Two Points =
Point 1 [0.10249 |-5.07641 [0.2264 Point 1 [0.10328 [-5.07641 [0.37602
Point 2 |0.10249 [s5.05603 [0.2264 — [0.10328 [5.05603 |0.37602
LineType  Line Type
O cut © sample O cut @® sample
Samples | 1000 Sanglés 300 o]

Figure-17: Reference coordinates
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Figure-18: Network Topology of the model
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The number of nodes, the number of elements in the model, and the number of network structures divided into
tetrahedral are indicated in Table-3.

Domain Nodes Elements Tetrahedra
Model 155572 909851 909851

Table-3: Model’s spefications

Three variables were defined to analyze the model. As a result of the analysis, the effects of airflow on velocity,
pressure, and turbulence kinetic energy is observed.

Figure-19: Pressure effect through the center of aircraft

When the above figure is examined, the effect of pressure on the center of the vehicle is increased when airflow
rates are increased. However, this pressure level is not enough to prevent the mobility of the system. Only the
upper part of the vehicle that is exposed to the air flow of 25m/sec is affected.

400

200

Pressure [Pa ]
8

-200

Y[m]

Figure-20: Pressure effect on front-left propeller
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When the result in Figure-20 is examined, the increase in the airflow rate does not create a pressure effect at a
level that would have a negative effect on the surface of the propeller.

Figure-21: Pressure change for four different velocity values

Figure-22: Velocity effect on the center of aircraft

The pressure value reaches its maximum level when the vehicle meets the airflow coming from +Y direction.
The airflow, which is not in contact with the vehicle, regains its former stability.
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Figure-23: Velocity effect on front-right propeller

When we examine airflow with four different velocity values that effects the center of the bodys,it is observed
that while velocity values increase,reaction of body increases too. The maximum value for this reaction is
observed under the body of the vehicle exposed to the wind of 96 km/h.

30 —

25—2 —

Velocity [ ms"-1]

Figure-24: Effect of the four different velocity to the aircraft’s velocity

The velocity of the air sent in the +Y direction is damped by the vehicle as soon as it meets the vehicle. After the
air contact with the vehicle ceased, it decayed for approximately 4 m and then became stable (Figure-24).

In other words, the vehicle has an immediate damping effect on the air when it contacts with the air. The velocity
of the air became exponentially stable after the contact was stopped.
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Figure-25: Effect of the kinetic energy on the center of aircraft

The turbulence kinetic energy acting on the vehicle is shown in Figure-25. When the graph is examined, turbulence
kinetic energy is increased in direct proportion with increasing velocity values of airflow. This energy is observed
starting from the bottom of the vehicle body to an average distance of 2 meters from the lower body. As the airflow
moves away from the vehicle, the turbulence kinetic energy becomes zero again. It was observed that the
turbulence kinetic energy generated in the vehicle was not at a level that would prevent the movement of the
vehicle at the simulated speed values.

25

20

Turbulence Kinetic Bnergy [ m*252-2]

0
Y m]

Figure-26: Effect of the four different velocity to the aircraft’s turbulence kinetic energy

Conclusion

In this study, a quadcopter was designed to be used in instantaneous air pollution measurements. In the
computational flow analysis applied on the design for airflow values of 10 m/sec, 15 m/sec, 20 m/sec and 25
m/sec, the effect of pressure, turbulence, and velocity variables were examined. No results were found to affect
the vehicle's mobility in these parameters at the end of the analysis.

As a result of the studies and analyzes, it is concluded that this design is suitable to be used in instantaneous air
pollution measurements. The production of the designed vehicle was realized.
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Abstract

Malignant tumors that appear by irregular division and proliferation of cells in an organ or tissue are called cancer.
In general, cancer is a group of more than 100 diseases that occur in uncontrolled proliferation of cells in various
parts of the body. Although there are many types of cancers, they all begin with uncontrolled proliferation of
abnormal cells. If left untreated, it can cause serious discomfort and even death. Cancer cells can spread to other
parts of the body through blood and lymph systems. Angiogenesis is defined as neovascularization and tumor
angiogenesis is primarily thought to be mediated by vascular endothelial growth factor receptor-2 (VEGFR-2).

In this study, optimized geometry, molecular geometric parameters and molecular electrostatic potential (MEP)
diagram of the previously synthesized 2-([1,1'-biphenyl]-4-yl)-N'-hydroxy-2-oxo-N-(pyridin-2-yl)acetimidamide
(aminoketooxime) were calculated using DFT/B3LYP level with the 6-311G(d,p) basis set. The electronic
property calculations such as HOMO-LUMO energies were performed by the time-dependent DFT approach.
Furthermore, anti-tumor activity simulation of the aminoketooxime molecule was carried out by molecular
docking study. High resolution crystal structure of VEGFR-2 (PDB ID: 2XIR) were obtained from protein data
bank. Molecular docking study was performed on SwissDock web server using EADock DSS algorithm. Studied
aminoketooxime ligand was found to inhibit VEGFR-2 according to the binding energy and full fitness score. The
results of this study are thought to be useful in the development of drugs that can be used in the treatment of cancer.
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Abstract: The environment is a biological, physical, social, economic and cultural
environment in which living and lifeless beings live, maintain and interact (Cepel, 1995).
Therefore, the environment is vital for all living creatures. It should be noted that the sooner
the environmental hazards are recognized and the sooner solution can be reached, the more
secure and healthy the future social life will be.

In this study it was investigated, how the people living in Turkey's Mediterranean region think
about the environment, how they usually behave to their environment, and their awareness.
This study was conducted by face to face questionnaire survey method with 370 randomly
selected people. 201 of them were female, 169 of them were male and the average age was
36.

71 % of them have high school and lower education level. It was determined that 70,7% of the
individuals used an energy saving tools and 64.3% of these do not run the washing machine
before it is filled to save water. 52.4 % of the participants do not believe that changing their
way of the life would solve the environmental problems. 33.2 % of individuals emphasized
that environmental problems affect their health. While 50.5% of the individuals stated that
they would welcome the increase in the water bill to be taken against water pollution, 49.5%
did not respond positively, even if it prevents water pollution.

Key Words: Turkey's Mediterranean, Environment, Economy, Behavior

Introduction

Human and nature have interacted with each other throughout history. In the beginning while nature directs humans,
in the later ages human has started to direct the nature. The rapid, distorted and unhealthy development of cities, as
well as the problems of urban identity created by urbanization causes the loss of historical, cultural, and natural
values and all this make it impossible to sustain these values (Keles, 2007: 45-46, Mengi, 2007: 47-49). It is also the
person who harms the environment and protects and develops it and humans can do many things to protect and keep
available resources as they continue to advance in science and technology. Respect for the environment should be
perceived as a result of human respect for himself and his humanity. Hence environmental awareness should be
institutionalized within the framework of culture as it is an expression of the sense of solidarity and responsibility
towards future generations (Keles, 1987:87).

Although it is very new to deal with the impact of human activities on the natural environment, the problem of the
environment is increasingly being of interest to international and national organizations (Meadows ve ark., 1990;
Beck, 1990). In order to prevent environmental pollution, each country should participate in environmental
protection policies.

Efforts to prevent pollution, national and international efforts to protect resources aims to human beiing as well as
the rational use of resources and natural life aims to not lose balance.

The protection of degraded and polluted resources will be ensured through awareness and the awareness and
understanding will be provided only through research and education (Asmaz, 1995).

In light of the growing environmental problems, the need to tackle these problems is becoming a great importance.
Therefore "The solution of environmental problem" is only possible when people become sensitive to these
problems. In other words people's knowledge and awareness needs to be increased to focus more on environmental
protection. It can be said that people can contribute to the protection of the environment through their
environmentally friendliness behaviors and environmental awareness. Environmental awareness is to be aware of the
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importance of urban and environmental resources. In other words, environmental awareness means to being able to
evaluate the effect of the bad use of natural sources to environment to itself and to future generations, and to have
knowledge about it.

Mankind should avoid actions that can be considered a crime against the city, stone, nature, and the cultural
accumulation of society (Keles, 2005:16), and be aware of its responsibility towards nature and other living things.

In summary, environmental awareness means that the individual should respect both himself/herself and nature
without forgetting the past, present and future. (Tiirkiim, 1998:172).

In this study it was investigated, how the people living in Turkey's Mediterranean region think about the
environment, how they usually behave to their environment, and their awareness.

Material and Method

The main material of the study consists of data obtained from face-to-face surveys with randomly selected
individuals who living in Turkey's Mediterranean region in Izmir, Manisa and Aydin provinces, in urban areas.

In this study was investigated, how the people living in Turkey's Mediterranean region, think about environment,
how they usually behave to their environment and their awareness.

This study was conducted by face to face questionnaire survey method with 370 randomly selected people. For the
data obtained from the study, a database was created in the appropriate package program and data entry was
provided. Afterwards, various analyzes such as frequency tables, percentage calculations, average, and standard
deviation were performed.

Research Findings

Socio-Economic Factors

The data showing the socio-economic and socio-cultural characteristics of the individuals participating in this
research study are given in Table 1.

In this study, 169 of the individuals were male and 201 were female and the average age was 36.08. Beside this, 71
% of the individuals participating in this research have high school and lower education level. According to the data
obtained, 71% of the individuals who participated in this study has high school or less education level.

The distribution of the number of family members of the individuals is divided into 6 groups and is shown in Table
1.

While 31 of the participants (8,4%) were living alone, 86 participants (23,2%) has 2, 93 participants (25,1%) has 3,
101 participants (27,3%) has 4, 32 participants (8,6%) has 5 and 27 participants (6,5%) has 6 or more family
members. The average number of family members living in the household is 3.27, this value is a close value to the
average (3.4) of Turkey (TUIK, 2017). When the monthly income of the participants was examined, 143 (38,6%) of
them stated that they were low, 222 (60%) of them were middle and only 5 (1,4%) of them were high incomes (Table

).
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Table 1. Socio-Economic Characteristics of Individuals

Features n %
Gender

Female 201 54,3
Male 169 45,7
Total 370 100,0
Age Groups

18-24 90 243
25-34 106 28,6
35-44 78 21,1
45 and above 96 25,9
Total 370 100,0
Education level

Literate 3 0,8
Primary school 76 20,5
Middle School 9 6,8
High school 164 443
University and above 107 29
Total 370 100,0
Number of Family Individuals

1 31 8,4
2 86 23,2
3 93 25,1
4 101 27,3
5 32 8,6
6 and above 27 6,5
Total 370 100,0
Level of Income

Low 143 38,6
Middle 222 60
High 5 1,4
Total 370 100,0

Energy-Saving

In order to understand the attitudes of the participants about energy saving, they were asked whether they use energy
saving bulbs and low consumption devices. It was determined that 63.5% of individuals use energy saving bulbs and
70,7% of the inviduals used an energy saving tools that would save energy in order not to harm the environment.

In addition, when 370 people are asked if you are running your washing machine before it is full to save water,
64.3% of them stated that they do not run the washing machine before it is filled to save water. While 50.5% of the
individuals stated that they would welcome the increase in the water bill to be taken against water pollution, 49.5%
did not respond positively, even if it prevents water pollution.

Individuals Perceptions on Environmental Issues

In this study, to reveal the attitudes about the environmental issue of the individuals living in the Turkey’s
Mediterranean region and their thoughts about the environment some questions such as impact of environmental
problems on health, the compatibility of food and products for health and environment, about believing that
environmental problems will be solved without changing the way of life etc. were asked and the findings obtained
are given in Table 2. While 33.2% of the participants stated that environmental problems affect their health very
much, 6.8% stated that they did not. The average is 2.01 and the standard deviation is 0.900. When the health of food
and products were asked to the individuals, 4 (1,1%) of them stated they are very suitable, 24 (6,5%) stated suitable,
65 (17,6%) stated middle, 140 (37,8%) stated tolerable and 137 (37%) participants stated they are not suitable. The
average is 4.03 and the standard deviation is 0.951.

On the other hand, to the question 'the suitability of food and products to the environment' 28 (7,6%) participants
stated they are very suitable and appropriate 140 (37,8%) participants stated tolerable and 137 (37%) participants
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stated they are not suitable. The average is 4.04 and the standard deviation is 0.899. Whereas 52,4 % of the
participants do not believe changing their way of the life would solve the environmental problems. On the other
hand, when we asked how much they agree with the sentence 'if we continue like now, we are going to
environmental disaster', 78 of participants (21.1%) completely agreed, 126 participants (34.1%) agreed, 98
participants (26.5%) partially agreed , 41 participants disagreed (11.1%) and 27 (7.3%) of the respondents strongly
disagreed. The average is 2.49 and the standard deviation is 1.155 (Table 2).

Table 2. Perspectives of Interviewed Individuals on Environmental Issues

Impact of environmental problems on Health (average) 2,01 (0,900)* n %
Very effective 123 33,2
Effective 146 39,5
Low Effective 76 20,5
ineffective 25 6,8
Total 370 100,0
The health of food and products (average) 4,03 (0,951)° n %
Very suitable 4 1,1
Suitable 24 6,5
Middle 65 17,6
Tolerable 140 37,8
Not Suitable 137 37
Total 370 100,0
The suitability of food and products to the environment (average) n %
4,04 (0,899)*

Very suitable 3 0,8
Suitable 18 4,9
Middle 71 19,2
Tolerable 149 40,3
Not Suitable 129 34,9
Total 370 100,0
If we continue like now, we are going to environmental disaster (average) 2,49 (1,155)% n %
Totally agree 78 21,1
Greatly agree 126 34,1
Partially agree 98 26,5
Disagree 41 11,1
Strongly disagreed 27 7,3
Total 370 100,0
Changing the way of the life would solve the environmental problems (average) 3,37 (1,295)* n %
Totally agree 34 9,2
Greatly agree 67 18,1
Partially agree 93 25,1
Disagree 79 21,4
Strongly disagreed 97 26,2
Total 370 100,0

2 Standard deviations are given in parentheses.
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Conclusions and Recommendations

As the number of human species in the world increases their needs have also increased. The main human damages to
nature are; advanced technology productions, destroying places where previously used as agricultural areas, polluting
the areas they live in and consume natural resources (Tirkiim, 1998). This caused deterioration in the harmony of the
natural environment.

Mankind has used unlimited the opportunities offered by nature during the struggle for existence in the universe
(Simsek, 2004). Again, people will be able to find solutions to various environmental problems caused by humans.

In recent years, people have become more sensitive to both the environment and the products they consume. People
have begun to pay attention to the use of electricity, water consumption, energy-saving bulbs, low-consumption tools
and to the use of environmentally and health-friendly products. They have started to contribute to the solution of the
problems by using the complaint lines in consumer arbitration committees and municipalities.

In addition, in order to increase environmental awareness and environmental awareness, it is recommended to
include applied environmental education in the curriculum of the Ministry of National Education. Other individuals
in the society should be made aware. If necessary, perception of environmental sensitivity should be created by using
mass media.
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iceren birgok faktdrden etkilenmektedir. Ozellikle giiniimiiz egitim sistemlerinde ¢ok 6nemli
yeri olan &grencinin derste aktif hale gelebilmesi igin sadece smifta dersi dinlemesi
yetmemektedir. Etkinlik temelli smif i¢i uygulamalar 6grencinin derste aktif hale gelmesini
saglamakta ve problem ¢ozme becerilerini gelistirmesine katkida bulunmaktadir. Bu
arastirmanin amact, ortaokul 6. sinif 6grencilerinin matematik dersinde etkinlik destekli ters
yiiz sinif uygulamalarina ve bu uygulamalarin problem ¢ézme becerilerine etkisine iligkin
goriislerini belirlemektir. Arastirmada, nitel arastirma desenlerinden biri olan durum ¢alismast
kullanilmigtir. Arastirmanin ¢aliyma grubu 8 hafta boyunca etkinlik destekli ters yiiz simf
uygulamalari ile 6gretim yapilan ortaokul 6. sinif 6grencilerinden olusmaktadir. Aragtirmada
toplam 25 6grenci bulunmaktadir. Calismada veri toplama aract olarak 7 yar1 yapilandirilmis
sorudan olugan bir goriisme formu kullanilmigtir. Goriisme formu Sgrencilerin matematik
dersinde ters yiiz sinif uygulamalarina ve bu uygulamalarim problem ¢dézme becerileri lizerine
etkilerine iligkin goriislerini belirlemeye doniik sorulardan olugmaktadir. Arastirma verilerinin
degerlendirilmesinde nitel arastirma desenine uygun olarak igerik analizi yonteminden
yararlamlmistir. Ogrenciler ters yiiz simf modeli ile ders islemeyi eglenceli bulmuslar ve
kendilerine tekrar imkam sagladigi i¢in Matematigi daha iyi anladiklarini belirtmislerdir.
Fakat bazi Ogrenciler evde video izlerken ev halkindan ve bilgisayarlarindan kaynakli
sorunlarla karsgilastigimi ifade etmislerdir. Ayrica ters yiiz smif modelinin problem iizerine
diislinme, problemi anlama, sorgulama ve yorumlama becerilerini gelistirdigini
vurgulanuslardir. Ogrencilerin birgogu etkinliklerle ders islemeni arkadaslariyla iletisimlerini
arttirdigint  belirtmistir. Baz1 Ogrenciler fazla girilti ve Odevlerini yapmadan gelen
arkadaslarindan rahatsiz olduklarini ifade etmislerdir. Ogrenciler baska derslerde de daha iyi
anlayabilmek ve eglenerek 6grenmek amaciyla etkinlik temelli ters yiiz sinif modeli ile
dersleri iglemek istediklerini ifade etmislerdir. Arastirma bulgularina dayali olarak
ogretmenlerin derslerde ters yiiz sinif modelini kullanmalar1 6nerilmektedir.

Anahtar kelimeler: Matematik, Ters Yiiz Simif Modeli, Problem C6zme Becerisi

Abstract: Learning mathematics is influenced by many factors including cognitive input
behaviors and affective features. It is not accepted sufficient for the students only to listen to
the teacher to make him/her active in a classroom setting which has an important place in
today’s educational systems. Activity-based classroom practices enable the student to become
active in the classroom and contribute them to develop problem solving skills. The aim of this
study is to determine the opinions of the 6th grade secondary school students on the effects of
flipped classroom activities supported by the activities in mathematics course and their effect
on problem solving skills. In this study, case study which is one of the qualitative research
designs was used. The study group consisted of 6th grade secondary school students who
were instructed in flipped classroom practices supported with activities during 8 weeks. The
sample includes 25 students. In the study, an interview form including seven semi-structured
questions was used as data collection tool. The interview form consisted of questions to
determine the students' views on flipped classroom practices in mathematics course and their
effects on problem solving skills. Content analysis method was utilized in accordance with the
qualitative research design. The students found flipped classroom model entertaining and
stated that they understood Mathematics better as they had the opportunity of repeating the
subjects. However, some students pointed out some problems dealing with households and
their computers while they were watching video. In addition, they stressed that flipped
classroom model helped them develop thinking about the problem, understanding problem,
inquiring and interpreting skills. Most of the students stated that activity-based courses
contributed them to increase their communication with their friends. Some students
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determined that they were disturbed by noise and by their friends coming to the class without
making their homework. The students expressed that they wanted to use other courses with
activity-based flipped classroom model in order to learn better and learn with fun. Based on
the research findings, it is recommended that teachers use the flipped classroom model in their
classrooms.

Keywords: Mathematics, Flipped Classroom Model, Problem Solving Skill

Giris

Geleneksel egitim yaklagimlarinin reddedildigi giiniimiiz bilgi ve teknoloji ¢aginda, teknoloji destekli ve
dgrenciyi aktif kilmay1 amaglayan egitim yaklagimlar1 6n plana ¢ikmaktadir. Oyle ki artik bireylerden, var olan
bilgiyi almaktan ziyade yeni bilgiler tiretmeleri beklenmektedir. Giiniimiiz diinyasinin istedigi birey profilinde,
bilgiyi aynen kabul edip bi¢cimlendirmesi degil, bilgiyi yorumlayarak anlamin yaratilmas: siirecine etkin olarak
katilmasi istenmektedir (Yildirim ve Simsek, 2006). Bireylerin bu becerileri kazanmasi ise analitik diiglinme
becerilerini gelistirmeleri ile dogru orantilidir. Matematik 6gretimi ile bu analitik diisinme becerilerini
kazanacak olan bireylerin dogru ve ¢agdas matematik 6gretim yontemleri ile desteklenmesi gerekmektedir.
Ozellikle giiniimiiz egitim sistemlerinde ¢ok ©nemli yeri olan &grencinin matematik dersinde aktif hale
gelebilmesi i¢in sadece smifta dersi dinlemesi yetmemektedir. Bu dogrultuda 6grencinin kazanmasi hedeflenen
matematiksel becerileri tiim hayatina yaymasi ve karsilastig1 problemleri bu dogrultuda rahatlikla ¢ozebilmesi
gerekmektedir.

Etkinlik temelli smif i¢i uygulamalar 6grencinin matematik dersinde aktif hale gelmesini saglamakta ve problem
¢ozme becerilerini gelistirmesine katkida bulunmaktadir. Yeni diizenlenen matematik dersi 6gretim programinda
etkinliklere daha ¢ok yer verilmeye caligilmis ve program bu hususta etkinlik temelli ve problem ¢dzme
becerilerini gelistirici nitelikte hazirlanmigtir (MEB, 2018). Fakat matematik 6gretim programlarinda var olan
kazanimlarin kazandirilmasi siirecinde sinif i¢i uygulamalarda yeterince etkinlik yapilabilmesi i¢in gerekli
zaman kisithdir. Bu durum farkli 6gretim yontemlerinin denemesini gerekli kilmistir. Bu noktada ters yiliz smif
modeli, sinif i¢erisinde yasanan bu zaman sorununu ¢dzmesi ve daha fazla etkinlik yapma imkani saglamasi
nedeniyle son zamanlarda dgretim yontemleri literatiiriinde yer edinmektedir.

Ters-Yiiz sinif uygulamalari, ilk olarak Miami Universitesi ekonomi profesorleri tarafindan is, hukuk, sosyoloji,
psikoloji ve felsefe alanlarinda okuma Odevlerinin fazla olmasindan dolay1 kullanilmaya baslanmistir (Lage,
Platt & Treglia, 2000). ik uygulayicilari onlar olmasina ragmen Jonathan Bergmann ve Aaron Sams bu modelin
savunucular1 haline gelmistir. Model sayesinde dersi kagiran 6grencilerin sonradan dersi izleyebilmeleri, derse
gelenlerin ise tekrar dersi izleyerek tekrar etme sansi bulmalari saglanmistir (Bergmann ve Sams, 2012).
Modelin daha fazla kisi tarafindan bilinmesine ise Khan akademisinin kurucusu Salman Khan tarafindan
gerceklestirilen TED (Technology, Entertainment, Design) konusmalar1 onciiliik etmistir.

Ters-Yiiz simif modeli, geleneksel 6gretim yontemlerinin aksine Ogrenciye teorik bilgiyi evde kendi basina
Ogrenip, 6grendiklerini okulda uygulama firsat1 sunan bir metot olarak tanimlanmaktadir (Zownorega, 2013).
Mevcut 6gretim modellerinin ve geleneksel sinif yaklagiminin kurallarinin aksine bu modelde; video, film ve ses
kayitlar1 ile 6grencilerin derste smif i¢inde 6grenmeleri planlanan kavramlari smif diginda 6grenmeleri saglanir
(Bergmann ve Sams, 2012). Bu sayede 6grenme smif i¢iyle smirli kalmayacagi gibi 6grencilere her ortamda
O0grenme ve 0grendigini tekrar etme imkani taninmis olur. Dahasi1 6grenciler daha alt diizey bilgileri sinif disinda
bu teknolojik egitim araclartyla (video, film ve ses kaydi vs.) edinirken, smif icerisinde 6gretmen ve akranlariyla
iist diizey diistinme becerilerini kullanir (Herreid ve Schiller, 2013). Son olarak gelinen noktada tiim 6grenciler
bu sisteme dahil oldugu i¢in artik derslerde uzun anlatimlarin yerini problem ¢d6zme ve modelleme gibi cesitli
etkinlikler almaya baslamustir (Tucker, 2012). Oyle ki “NMC Horizon 2014: Yiiksek Ogretim Raporu”nda da
belirtildigi ilizere ters yliz smnif modelinin gelecek yillarda da hizla yayilmaya devam edecegi goz Oniine
bulundurularak bu modelin siniflara tagmmasit ve matematik Ogretimine katkisinin arttirilmasi amaciyla
etkinliklerle desteklenerek ortaokul 6grencilerinin 6grenmelerine katki saglamak biiyiik 6nem arz etmektedir. Bu
dogrultuda arastirmanin amaci, ortaokul 6. sinif 6grencilerinin matematik dersinde etkinlik destekli ters yiiz sinif
uygulamalarina ve bu uygulamalarin problem ¢6zme becerilerine etkisine iligkin goriislerini belirlemektir.

Arastirmanin Amaci
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Bu arastrrmanin amaci, ortaokul 6. smif &grencilerinin matematik dersinde etkinlik destekli ters yiiz smif
uygulamalarina ve bu uygulamalarin problem ¢6zme becerilerine etkisine iligkin goriislerini belirlemektir.

Arastirmamin Alt Amacglari

1. Matematik dersinde evde video izleyip okulda etkinliklerle ders islemeye iligkin olumlu ve olumsuz
Ogrenci gorisleri nelerdir?

2. Matematik dersinde islenecek konular1 6nceden sinif diginda video ile dinlerken/izlerken 6grencilerin
karsilagtig1 sorunlara iliskin goriisleri nelerdir?

3. Matematik konularini evde video ile izleyip okulda etkinliklerle islemek 6grencilerin matematik dersine
iligkin problem ¢6zme becerilerinde neleri degistirdi?

4. Matematik derslerinde okulda etkinliklerle ders islerken &grencilerin grup arkadaslari ile yasadigi
olumlu ve olumsuz durumlara iligkin goriigleri nelerdir?

5. Matematik derslerinde okulda etkinliklerle ders islerken 6grencilerin dgretmen ile yasadigi olumlu ve
olumsuz durumlara iligkin goriisleri nelerdir?

6. Matematik konularmi evde video ile izleyip okulda etkinliklerle islemek Ogrencilerin matematik
dersindeki problem ¢dzmeye yonelik duygularini nasil etkiledi?

7. Bu sekilde evde video ile izleyip okulda etkinliklerle ders islemeyi bagka derslerde de yapmak isteyip
istemediklerine iliskin 6grenci goriisleri nelerdir?

Yontem

Bu boliimde; arastirmanin modeli, ¢caligma grubu, verilerin toplanmasi, verilerin analizi ve gegerlik ve giivenirlik
ile ilgili bilgiler yer almaktadur.

Arastirmanin Amaci

Bu aragtirmanin amaci, ortaokul 6. sinif 6grencilerinin matematik dersinde etkinlik destekli ters yiiz smif
uygulamalarina ve bu uygulamalarin problem ¢6zme becerilerine etkisine iliskin goriislerini belirlemektir.
Belirlenen bu genel amag dogrultusunda 6grencilerin ters yiiz sinif modelinin etkinliklerle desteklenerek sinifta
uygulanmasma ve bu modelin problem ¢dzme becerileri iizerine etkisine iligkin goriigleri belirlenmeye
caligilmustr.

Arastirma Modeli

Nitel arastirma yonteminin kullanildigr bu g¢alismada durum calismast deseni dikkate alimmistir. Durum
¢alismasinin en onemli 6zelligi bir ya da birka¢ durumun derinligine incelenmesidir. Bir duruma etki eden
faktorler biitiinciil bir yaklagimla incelenir ve ilgili duruma olan etkileri ve ilgili durumdan nasil etkilendikleri
iizerinde ayrmtili bir sekilde ele almir (Yildirim ve Simsek, 2006).

Arastirmanmin Calisma Grubu

Aragtirmanin ¢aligma grubu 8 hafta boyunca etkinlik destekli ters yiiz smif uygulamalar: ile dgretim yapilan
ortaokul 6. smif 6grencilerinden olugsmaktadir. Arastirmada toplam 25 6grenci bulunmaktadir. Tablo 1'de
secilen 6grencilere iligkin bilgiler yer almaktadir.

Tablo 1: Ogrencilere Iliskin Kisisel Bilgiler

Cinsiyet f %
Kiz 12 48
Erkek 13 72
Toplam 25 100

Tablo 1 incelendiginde; 6grencilerin 12'sinin kiz, 13'{iniin erkek oldugu goériilmektedir. Bu dogrultuda 6grenciler
arasinda cinsiyet bazinda dengeli bir dagilim oldugunu sdylemek miimkiindiir.
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Veri Toplama Araci ve Verilerin Toplanmasi

Caligmada veri toplama araci olarak 7 yar1 yapilandirilmig sorudan olusan bir goriisme formu kullanilmistir.
Gorigme formu 6grencilerin matematik dersinde ters yiiz sinif uygulamalarima ve bu uygulamalarm problem
¢ozme becerileri lizerine etkilerine iligkin goriislerini belirlemeye doniik sorulardan olugmaktadir. Goriisme
formuna yonelik olarak da 3 matematik &gretmenin goriisleri almarak diizenlemeler yapilmigtir. Boylece
goriisme formunun amaca hizmet edip etmedigi degerlendirilmistir. Yar1 yapilandirilmig goriisme formunun son
hali a¢ik uglu 7 sorudan olugmaktadir. Bu sorular ile 6grencilerin matematik dersinde etkinlik destekli ters yiiz
smif uygulamalarma ve bu uygulamalarin problem ¢6zme becerilerine etkisine iligkin goriislerinin belirlenmesi
amaglanmigtir. Goriisme formunda yer alan a¢ik uglu sorular agagida belirtilmistir:

1. Matematik dersinde evde video izleyip okulda etkinliklerle ders islemeye iliskin olumlu ve olumsuz
gorisleriniz nelerdir?

2. Matematik dersinde isleyeceginiz konulart dnceden sinif diginda video ile dinlerken/izlerken karsilagtiginiz
sorunlar nelerdir?

3. Matematik konularmi evde video ile izleyip okulda etkinliklerle islemek matematik dersine iligkin problem
¢Ozme becerilerinizde neleri degistirdi?

4. Matematik derslerinde okulda etkinliklerle ders iglerken grup arkadaslarmiz ile yasadiginiz olumlu ve olumsuz
durumlar nelerdir?

5. Matematik derslerinde okulda etkinliklerle ders islerken Ggretmeninizle yasadiginiz olumlu ve olumsuz
durumlar nelerdir?

6. Matematik konularmi evde video ile izleyip okulda etkinliklerle islemek matematik dersindeki problem
¢ozmeye yonelik duygularmizi nasil etkiledi?

7. Bu sekilde evde video ile izleyip okulda etkinliklerle ders islemeyi baska derslerde de yapmak ister misiniz?

Verilerin Analizi

Aragtirmada 6gretmenlerin goriislerine dayali olarak elde edilen verilerin degerlendirilmesinde nitel arastirma
desenine uygun olarak igerik analizi yonteminden yararlamilmustir. Igerik analizinin ilk asamasi, verilerin
kodlanmasidir. Bu asamada arastirmaci, elde ettigi verileri inceler, anlamli boliimlere ayirir ve bu boliimleri
aciklayict kiiglik veri parcalarmi bulmaya calisir. Kendi i¢inde anlamli bir biitiin olusturan bu bdliimler,
isimlendirilir yani kodlanir (McMillan ve Schumacher, 2006; Yildirim ve Simsek, 2006). ikinci asamada,
kodlanan bu verileri belirli kategoriler altinda toplayabilen ve genel diizeyde agiklayabilen temalar bulunur.
Burada temalar altinda yer alan verilerin anlamli bir biitiin olusturup olusturmadigi yani i¢ tutarligini, temalarin
tiimiiniin elde edilen verileri anlamli bir sekilde aciklayip aciklamadigi yani dis tutarliigmi yansitir. Ugiincii
asamada, elde edilen veriler diizenlenir ve okuyucunun anlayabilecegi bir dille tanimlanir. Son asamada ise
arastirmact tarafindan ayrntili olarak tanimlanan ve sunulan veriler yorumlanir. Arastirmacit bu asamada;
topladig1 verilere anlam kazandirmali, iliskileri agiklamali, neden-sonug iliskileri kurmali, bulgulardan sonug
cikarmali ve sonuglarin 6nemine iligkin agiklamalar yapmalidir (Yildirim ve Simgek, 2006). Bu asamalar
dogrultusunda, mevcut arastrmada da ilk olarak elde edilen veriler kodlanmig ve anlamli boliimlere ayrilarak
aciklayicr kiigiik veri parcalar1 olusturulmustur. Daha sonra verilere ait i¢ ve dig tutarlik belirlenerek analize
devam edilmistir. Son olarak elde edilen veriler okuyucularin anlayabilecegi sekilde diizenlenip yorumlanarak
analiz sonlandirilmistir.

Bulgular

Etkinlik destekli ters yiiz modeline iligkin 6grenci goriislerinden olusturulan bulgular, tablolar ve sekiller agagida
sunulmustur.

Matematik dersinin etkinlik destekli ters yiiz sinif modeli ile islenmesine iliskin bulgular

Ogrencilere “Matematik dersinde evde video izleyip okulda etkinliklerle ders islemeye iliskin olumlu ve
olumsuz goriigleriniz nelerdir?” sorusu yoneltilmistir. Elde edilen veriler incelendiginde, 6grencilerin matematik
dersinde evde video izleyip okulda etkinliklerle ders islemeye iligkin olumlu ve olumsuz goriislerine iliskin
kodlamalar tespit edilmistir. Boylece “Matematik dersinde evde video izleyip okulda etkinliklerle ders islemeye
iliskin olumlu ve olumsuz goriisler” ana temasi olusturulmustur. Yapilan detayli incelemeler sonucu; bu temaya
ait davraniglari iceren alt temalar belirlemistir ve ulasilan sonuglara Tablo 2’de yer verilmistir.
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Tablo 2: Matematik dersinde evde video izleyip okulda etkinliklerle ders islemeye iliskin olumlu ve olumsuz
goriiglere iliskin kodlamalar ve ylikleme sayilari

Alt Temalar f
Olumlu Goriisler
» Derslerin daha eglenceli gegmesi 15
» Konularin daha iyi anlagilmasi 10
» Matematik dersine ilgi ve istegin artmasi 10
» Tahta korkusu ve heyecanini yenme 4
» Sinifta oyunlara ¢ok vakit kalmasi 4
»  Tekrar imkani tanimasi 2
» Derse katilim1 arttirmasi 2
» Problem ¢dzme becerisini gelistirmesi 1
Olumsuz Goriisler
»  Sinifin kalabalik olmast 10
»  Ders saatinin yetersiz olmast 6
» Olumsuz durum yok 5
» Opyunlarda heyecan yapilmasi 4
» Evde video izleyecek uygun ortamim olmamasi 3
» Bazi 6grencilerin videoyu izlemeden gelmesi 2
» Dabha az test ¢oziilmesi 1
» Opyunlarda rakiplerin gii¢lii olmas1 1
TOPLAM 80

Tablo 2 incelendiginde; bu ana temaya ait dgrenci goriislerine iliskin yapilan yiiklemeler goriilmektedir. Elde
edilen kodlamalar ortak Ozellikleri bakimmdan degerlendirilmis ve matematik dersinde evde video izleyip
okulda etkinliklerle ders islemeye iliskin olumlu ve olumsuz goriisler temasina ait sekiz olumlu yedi olumsuz alt
tema olusturulmustur. Olumlu goériislere iliskin olusan alt temalara bakildiginda; en fazla yiikleme yapilandan en
az yukleme yapilana dogru “Tekrara tekrar izleme imkant sunmast” (f: 9), “Okulda etkinliklere ve soru
¢oziimiine daha fazla zaman kalmast” (f: 8), “Konularin daha iyi anlasiimast” (f: 7), “Eglenceli ve heyecan
verici olmast” (f: 5), “Derse hazirlikli ve istekli gelmeyi saglamast” (f: 4), “Videoyu durdurabilme ve kolay
not alma imkani saglamast” (f: 4), “Derse katilimi arttirmast” (f: 2) ve “Problem iizerine diisiinme istegini
arttirmast” (f: 1) seklinde siralanmigtir. Olumsuz goriislere iligkin olusan alt temalara bakildiginda ise; en fazla
yiikleme yapilandan en az yiikleme yapilana dogru “Videonun arkadaslarim tarafindan izlenmeden gelinmesi”
(f: 7), “Bazen videolarin acilmamast” (f:3), “Bilgisayar olmadigindan televizyondan izlenmesi” (f: 3), “Evde
dis kaynaklardan giiriiltii olmas1” (f: 3), “Video izlemeden derse gitmek” (f: 2), “Evde sinif ortaminin
olmamasi (yalniz olmak)” (f: 2) ve “Evde ogretmenden doniit alamamak” (f: 1) seklinde siralanmustir.

Aragtrmaya katilan ogrencilerin bu alt temaya iligkin olarak verdikleri cevaplardan bazilar1 asagida
siralanmistir:

(Gr-O1-K) “Evde izleyip okula gelince bdyle heyecanlaniyordum. Acaba hangi etkinligi yapacaktik ve bu nasil
bir etkinlik olacakt1 merak ediyordum ve benim artik bu sayede videolar matematik hayatimi degistirdi.”

(Gr-O1-K) “Evimde bilgisayar yoktu o yiizden televizyondan yapmak zorunda kaldim.”
(Gr-O5-E) “Yazilar yetistiremiyordum evde yetistiriyorum dersi daha iyi anltyorum”
(Gr-08-K) “Evde video izleyip daha iyi anlamaya basladim”

(Gr-O12-K) “Evde tekrar tekrar izleyerek anlamadigim yerleri anliyorum. Okula gelince etkinlik yapiyoruz.
Hoca dnceden hazirlayip etkinlikleri getirip bize veriyordu.”

(Gr-O14-E) “Evde yazip okulda daha ¢ok zamanimiz oluyor bdylece etkinlik yapabiliyoruz.”
(Gr-O14-E) “Videoyu izlerken tek basima yazmas: sikic1 oluyor”

(Gr-O18-E) “Videoyu izlemden geldigimde etkinlikleri yapmakta zorlantyordum”
(Gr-019-K) “Kardesim benim izlememe engel oluyordu bazen”

(Gr-020-K) “Bazilar1 izlemeden geldigi i¢in hocamiz o konuyu tekrar anlatryordu”

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC) 70



ISTEC Europe & America 2019

Matematik dersinde islenecek konular1 onceden smmf disinda video ile
dinlenirken/izlenirken karsilagilan sorunlara iliskin bulgular

Ogrencilere “Matematik dersinde isleyeceginiz konular1 dnceden smif disinda video ile dinlerken/izlerken
karsilagtiginiz sorunlar nelerdir?” sorusu yoneltilmistir. Elde edilen veriler incelendiginde, o6grencilerin
Matematik dersinde islenecek konular1 dnceden smif diginda video ile dinlerken/izlerken karsilagilan sorunlara
iliskin kodlamalar tespit edilmistir. Boylece “Matematik dersinde islenecek konular1 6nceden smif disinda video
ile dinlenirken/izlenirken karsilagilan sorunlar” ana temasi olusturulmustur. Yapilan detayli incelemeler sonucu;
bu temaya ait davranislari igeren alt temalar belirlemistir ve ulasilan sonuglara Tablo 3°de yer verilmistir.

Tablo 3: Matematik dersinde iglenecek konular1 dnceden sinif diginda video ile dinlenirken/izlenirken
karsilasilan sorunlara iliskin 6grenci goriisler

Alt Temalar f
Ev halkindan kaynaklanan sorunlar 10
Sorun yok 7
Smif ortammin ve égretmen doniitlerinin olmamasi 3
Bilgisayarin olmamasi ve videoyu agamama 3
Tekrar durdurup not almaya ¢alismanin kafa karigtirmasi 2
Videoyu izlemeden gelen arkadag 1
TOPLAM 26

Tablo 3 incelendiginde; bu ana temaya ait 6grenci goriislerine iligkin yapilan yiiklemeler goriillmektedir. Elde
edilen kodlamalar ortak o6zellikleri bakimmdan degerlendirilmis ve Matematik dersinde islenecek konulari
onceden smnif disinda video ile dinlenirken/izlenirken karsilagilan sorunlar temasmna ait alti alt tema
olusturulmustur. Goriislere iliskin olusan alt temalara bakildiginda; en fazla yiikkleme yapilandan en az yiikleme
yapilana dogru “Ev halkindan kaynaklanan sorunlar” (f: 10), “Sorun yok” (f: 7), “Sinif ortaminmin ve
ogretmen doniitlerinin olmamas1” (f: 3), “Bilgisayarin olmamasi ve videoyu acamama” (f: 3), “Tekrar
durdurup not almaya calismamin kafa karistrmast” (f: 2), ve “Videoyu izlemeden gelen arkadas” (f: 1)
seklinde siralanmustur.

Aragtrmaya katilan Ogrencilerin bu alt temaya iliskin olarak verdikleri cevaplardan bazilar1 asagida
siralanmistir:

(Gr-O1-K) “Bilgisayarim olmadig1 i¢in televizyondan USB ile izlemek zorunda kaldim”
(Gr-O5-E) “Bazi anlayamadigim yerleri evde 6gretmenime soramiyordum”

(Gr-O6-E) “Hocamiz bazi yerleri yazarak dinlememizi istiyordu ama ben yazarken videoyu durdurdugumda
kafam karistyordu.”

(Gr-08-K) “Ede ses oldugunda ve bazen kardesim 6devlerini yaparken bilgisayar1 kullanmas”

(Gr-022-K) “Benim kardesim kiigiik oldugu i¢in TV izleyip benim videolarimi izlemem izin vermiyordu ¢ok
zor ikna ediyordum. Videoyu izlerken de bu sefer oyun oynayarak ¢ok ses g¢ikartyor bu konuda da onu ikna
ettim”

Matematik konularm evde video ile izleyip okulda etkinliklerle islemenin matematik
dersine iliskin problem ¢ozme becerilerinde neleri degistirdigine iliskin 6grenci bulgular

Ogrencilere “Matematik konularmni evde video ile izleyip okulda etkinliklerle islemek matematik dersine iliskin
problem ¢dzme becerilerinizde neleri degistirdi?” sorusu yoneltilmistir. Elde edilen veriler incelendiginde,
ogrencilerin Matematik konularini evde video ile izleyip okulda etkinliklerle islemenin matematik dersine iliskin
problem ¢dzme becerilerinde neleri degistirdigine iliskin kodlamalar tespit edilmistir. Boylece “Matematik
konularint evde video ile izleyip okulda etkinliklerle islemenin matematik dersine iliskin problem ¢6zme
becerilerinde neleri degistirdigine iliskin goriisler” ana temasi olusturulmustur. Yapilan detayli incelemeler
sonucu; bu temaya ait davraniglart igeren alt temalar belirlemistir ve ulasilan sonuglara Tablo 4’de yer
verilmistir.
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Tablo 4: Matematik konularini evde video ile izleyip okulda etkinliklerle islemenin matematik dersine iligkin
problem ¢dzme becerilerinde neleri degistirdigine iliskin 6grenci goriisleri

Alt Temalar

Problem iizerine diigiinme (kafa yorma) becerisini
Problemi anlama becerisini

Problemi sorgulama ve yorumlama becerisini

Problem ¢6ziimiinde arkadaslarla iletisim kurma becerisini
Kendine giiven duyma ve buna bagli derste aktiflesme
Problemi ¢6zemeyince pes etmeme becerisi

Problem ¢6zlimiinde hiz kazanma becerisi

TOPLAM

by

—_
w
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S
o

Tablo 4 incelendiginde; bu ana temaya ait dgrenci goriislerine iliskin yapilan yiiklemeler goriilmektedir. Elde
edilen kodlamalar ortak 6zellikleri bakimmdan degerlendirilmis ve matematik konularmni evde video ile izleyip
okulda etkinliklerle iglemenin matematik dersine iligkin problem ¢dzme becerilerinde neleri degistirdigine iliskin
Ogrenci goriigleri temasina ait yedi alt tema olusturulmustur. Goriislere iliskin olusan alt temalara bakildiginda;
en fazla yiikkleme yapilandan en az yiikleme yapilana dogru “Problem iizerine diigiinme (kafa yorma)
becerisini” (f: 13), “Problemi anlama becerisini” (f: 9), “Problemi sorgulama ve yorumlama becerisini” (f:
7), “Problem ¢oziimiinde arkadaglarla iletisim kurma becerisini” (f: 6), “Kendine giiven duyma ve buna
bagh derste aktiflesme” (f: 6), “Problemi ¢ozemeyince pes etmeme becerisi” (f: 5) ve “Problem ¢éziimiinde hiz
kazanma becerisi” (f: 3) seklinde siralanmistir.

Aragtrmaya katilan Ogrencilerin bu alt temaya iligkin olarak verdikleri cevaplardan bazilar1 asagida
siralanmigtir:

(Gr-O1-K) “Artik problem ¢dzerken mantikli diisiiniiyorum, kafa yoruyorum bu problem cok zor deyip
gegmiyorum.”

(Gr-03-K) “Hocam video ¢ekmeden 6nce ben problemlere kafa yormuyordum ama hocamiz video ¢ekmeye
basladiginda problemlere kafa yormaya basladim.”

(Gr-O4-K) “Eskiden problemleri anlamiyordum ama simdi anliyorum &dev ve testleri arkadaslari la
karsilagtirryorum ve anlamaya galistyorum evde dgretmen sanki evdeymis gibi oluyordu”

(Gr-010-K) “Benim diisiinmem ve sorgulamam gelisti. Sorguluyorum ve arkadaslarima soruyorum”

(Gr-019-K) “Ben etkinliklerden, videolardan énce problemleri anlamakta zorluk ¢ekiyordum ama etkinlikler
yapa yapa kendime giivenim artt1.”

(Gr-025-K) “O konularda basarili olmak derste parmak kaldirmam artt1 ve kendime giivenmem g¢iinkii 6nceden
konulari tekrar 6nemli bir is bence”

Matematik derslerinde okulda etkinliklerle ders islerken grup arkadaslar ile yasanan
olumlu ve olumsuz durumlara iliskin bulgular

Ogrencilere “Matematik derslerinde okulda etkinliklerle ders islerken grup arkadaslariniz ile yasadiginiz olumlu
ve olumsuz durumlar nelerdir?” sorusu yoneltilmistir. Elde edilen veriler incelendiginde, 6grencilerin Matematik
derslerinde okulda etkinliklerle ders islerken grup arkadaslar ile yasanan olumlu ve olumsuz durumlara iliskin
kodlamalar tespit edilmistir. Boylece “Matematik derslerinde okulda etkinliklerle ders islerken grup arkadaslari
ile yasanan olumlu ve olumsuz durumlara iligkin &grenci goriisleri” ana temast olusturulmustur. Yapilan detayli
incelemeler sonucu; bu temaya ait davraniglari igeren alt temalar belirlemistir ve ulasilan sonuglara Tablo 5°de
yer verilmistir.
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Tablo 5:Matematik derslerinde okulda etkinliklerle ders islerken grup arkadaglar1 ile yaganan olumlu ve olumsuz
durumlara iliskin 6grenci goriisleri

Alt Temalar f
Olumlu Goriisler
»  Yardimlasip karsilastirarak problem ¢6zme 13
» Birlikte eglenmek 11
» Arkadaslk iliskilerinin gelismesi 8
»  Dersi dagitan arkadaslarin da derse katilmas1 5
Olumsuz Goriisler
> Sinifta ¢ok giiriilti yapilmasi 7
» Arkadaglarinin olumsuz tutum ve davraniglari 5
»  Sinifin kalabalik olmasi 4
» Bazi arkadaslarin basarisiz olmasi 3
» Materyal eksikligi 2
TOPLAM 58

Tablo 5 incelendiginde; bu ana temaya ait 6grenci goriislerine iliskin yapilan yiiklemeler goriilmektedir. Elde
edilen kodlamalar ortak dzellikleri bakimindan degerlendirilmis ve Matematik derslerinde okulda etkinliklerle
ders iglerken grup arkadaslari ile yasanan olumlu ve olumsuz durumlara iligkin 6grenci goriisleri temasmna ait
dort olumlu bes olumsuz alt tema olusturulmustur. Olumlu goriiglere iligkin olusan alt temalara bakildiginda; en
fazla yiikleme yapilandan en az yiikleme yapilana dogru “Yardimlasip karsilagtirarak problem ¢ézme” (f: 13),
“Birlikte eglenmek” (f: 11), “Arkadagshk iliskilerinin gelismesi” (f: 8) ve “Dersi dagitan arkadagslarin da derse
katulmast” (f: 5) seklinde siralanmistir. Olumsuz goriislere iligkin olusan alt temalara bakildiginda ise; en fazla
yikleme yapilandan en az yiikleme yapilana dogru “Sinifta cok giiriiltii yapiimast” (f: 7), “Arkadaslarinin
olumsuz tutum ve davramiglart” (f: 5), “Sinifin kalabalik olmast” (f: 4), “Bazi arkadaslarin basarisiz olmast”
(f: 3) ve “Materyal eksikligi” (f: 2) seklinde siralanmistr.

Aragtrmaya katillan Ogrencilerin bu alt temaya iligkin olarak verdikleri cevaplardan bazilar1 asagida
siralanmastir:

(Gr-O1-K) “Boyamali etkinliklerde bazilarma boyama getirmeyi unutmustum ve arkadaslarimdan almistim.
Benim ihtiyacim olan renge arkadasimin ihtiyaci oluyordu. O yiizden o benim ben onun bitirmesini
bekliyordum.”

(Gr-03-K) “Yanimdaki arkadasimm benim yapma dedigim seyi inadina yapmas1 beni rahatsiz ediyordu.”
(Gr-O5-E) “Daha ¢ok kafa yorarak buluyorum ve daha eglenceli geliyor.”
(Gr-O6-E) “Bazi arkadaslarim ¢6zemedigim sorularda bana yardime1 oldu”

(Gr-O9-E) “Bir soruyu ¢ozemedigimde arkadaslarimizla o soruyu hep beraber ¢ozebiliyoruz, bu arkadaslik
iliskilerimizi olumlu yonde etkiliyor.”

(Gr-09-E) “Baz1 arkadaslarim smifta ok ses gikarabiliyor. Konuyu anlayamamama neden oluyor. Onemli bir
nokta olunca onu anlayamayip geri kalmama sebep oluyor.”

(Gr-O11-K) “Diger arkadaslarimizin derste konusmalar1 ve dersi dagitmalar1 engellendi.”

(Gr-O14-E) “Bazen etkinlik yaparken smifta ¢cok ses oluyordu bdylece hocanm sesini duymakta zorluk
¢ekiyoruz.”

(Gr-O15-E) “Yaptigimiz etkinlikleri arkadaslarmzla beraber yapiyorduk. Birbirimize yardime1 oluyorduk.”

Matematik derslerinde okulda etkinliklerle ders islerken 6gretmen ile yasanan olumlu
ve olumsuz durumlara iliskin bulgular

Ogrencilere “Matematik derslerinde okulda etkinliklerle ders islerken dgretmeninizle yasadigmiz olumlu ve
olumsuz durumlar nelerdir?” sorusu yoneltilmistir. Elde edilen veriler incelendiginde, matematik derslerinde
okulda etkinliklerle ders islerken dgretmeninizle yasadiginiz olumlu ve olumsuz durumlar iligkin kodlamalar
tespit edilmistir. Boylece “Matematik derslerinde okulda etkinliklerle ders islerken 6gretmen ile yasanan olumlu
ve olumsuz durumlara iligkin goriisleri” ana temasi olusturulmustur. Yapilan detayli incelemeler sonucu; bu
temaya ait davraniglari igeren alt temalar belirlemistir ve ulasilan sonuglara Tablo 6’da yer verilmistir.
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Tablo 6: Matematik derslerinde okulda etkinliklerle ders islerken 6gretmen ile yasanan olumlu ve olumsuz
durumlara iliskin 6grenci goriisleri

Alt Temalar f
Olumlu Durumlar

> Ogretmen ile eglenerek 6grenmek 11
> Ogretmenin verdigi emeklere kars1 galisma geregi hissetmek 8
> Ogretmenin aninda doniit vermesi 6
> Ogretmenin video ve etkinliklerde giizel anlatmasi 5
» Ogretmen ile daha samimi iletisim kurma 4
» Ogretmeni evinde gibi hissetme 3
» Korkumu yenmemi saglamasi 1
Olumsuz Durumlar
»  Ogretmenin sinirlenmesi 4
» Arka sirada oturmak 3
»  Smif kalabalik oldugundan 6gretmenin tiim sinifa yetisememesi 2
TOPLAM 61

Tablo 6 incelendiginde; bu ana temaya ait 6grenci goriislerine iligkin yapilan yiiklemeler goriillmektedir. Elde
edilen kodlamalar ortak 6zellikleri bakimindan degerlendirilmis ve matematik derslerinde okulda etkinliklerle
ders islerken &gretmen ile yaganan olumlu ve olumsuz durumlara iliskin 6grenci goriisleri temasma ait yedi
olumlu ti¢ olumsuz alt tema olusturulmustur. Olumlu goriislere iliskin olusan alt temalara bakildiginda; en fazla
yiikleme yapilandan en az yiikleme yapilana dogru “Ogretmen ile eglenerek ogrenmek” (f: 11), “Ogretmenin
verdigi emeklere karsi calisma geregi hissetmek” (f: 8), “Ogretmenin aminda doniit vermesi” (f: 6),
“Ogretmenin video ve etkinliklerde giizel anlatmast” (f: 5), “Ogretmen ile daha samimi iletisim kurma” (f: 4),
“Ogretmeni evinde gibi hissetme” (f: 3) ve “Korkumu yenmemi saglamast” (f: 1) seklinde siralanmistir.
Olumsuz goriiglere iligkin olusan alt temalara bakildiginda ise; en fazla yiikleme yapilandan en az yiikleme
yapilana dogru “Ogretmenin sinirlenmesi” (f> 4), “Arka swrada oturmak” (f: 3) ve “Swmif kalabalk
oldugundan égretmenin tiim sinifa yetisememesi” (f: 2) seklinde siralanmustir.

Aragtirmaya katilan Ogrencilerin bu alt temaya iligkin olarak verdikleri cevaplardan bazilar1 asagida
siralanmugtir:

(Gr-02-E) “Oncelikle Hacer hoca ¢ok giizel konu anlattig1 i¢in anlamadigimiz higbir konu kalmadi.”

(Gr-03-K) “Ogretmenimiz etkinliklerde ben istemedigim halde beni kaldirmasi hosuma gidiyor ciinkii ben
korkup kalkmak istemiyorum bu da benim korkumu yenmeme yardimci oluyor.”

(Gr-07-K) “Hocam sizinle daha ¢ok eglenmek sizinle bir seyler paylasabilmek.”
(Gr-07-K) “Hocam sizinle daha ¢ok eglenmek sizinle bir seyler paylasabilmek.”

(Gr-09-E) “Ogretmen konuyu kisa yoldan degil de hep bizim i¢in en ince ayrintisina kadar anlatiyor. Hacer
hoca sayesinde konuyu daha rahat anliyorum.”

(Gr-012-K) “Okulda etkinliklerle ders islerken anlamadigim yerleri rahathkla soruyorum. Ciinkii hoca
anlamadigim zaman kizmiyor.”

(Gr-O13-E) “Hocamiz1 kizdiriyorduk”

(Gr-O15-E) “Giizel yaptigimizda 6gretmenimiz fotografimizi ¢ekiyordu. Aferin diyordu. Her zaman kontrol
ediyordu. Hatalarimiza bakiyordu. Hoca emek verip bize etkinlik yapiyordu. Hocanin giizel video yapmasit.”

(Gr-O16-E) “En arkada oturmak yiiziinden etkinlikler zor oluyor”
(Gr-019-K) “Sinifimiz ¢ok kalabalik oldugu i¢in dgretmenimiz herkese yetismekte zorlaniyordu.”
(Gr-020-K) “Ogretmenimiz bize tam olarak agiklayabiliyordu. Ogretmenimi evimde gibi hissedebiliyorum.”

(Gr-025-K) “Daha iyi iletisim olmas1 ve derste daha iyi katiim olumlu olumsuz olaylar1 &gretmenimle
paylastigimda daha verimli katilabilirim”
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Matematik konularim evde video ile izleyip okulda etkinliklerle islemenin dgrencilerin
matematik dersindeki problem c¢o6zmeye yonelik duygularini nasil etkiledigine iliskin
bulgular

Ogrencilere “Matematik konularini evde video ile izleyip okulda etkinliklerle islemek matematik dersindeki
problem ¢6zmeye yonelik duygularmizi nasil etkiledi?” sorusu yoneltilmistir. Elde edilen veriler incelendiginde,
matematik konularmi evde video ile izleyip okulda etkinliklerle islemenin dgrencilerin matematik dersindeki
problem ¢ézmeye yonelik duygularini nasil etkiledigine iligkin kodlamalar tespit edilmistir. Boylece “Matematik
konularin1 evde video ile izleyip okulda etkinliklerle islemenin Ogrencilerin matematik dersindeki problem
¢ozmeye yonelik duygularini nasil etkiledigine iligkin goriigleri” ana temast olusturulmustur. Yapilan detayli
incelemeler sonucu; bu temaya ait davraniglari igeren alt temalar belirlemistir ve ulasilan sonuglara Tablo 7°de
yer verilmistir.

Tablo 7: Matematik konularmni evde video ile izleyip okulda etkinliklerle islemenin 6grencilerin matematik
dersindeki problem ¢dzmeye yonelik duygularini nasil etkiledigine iliskin goriisleri

Alt Temalar f
Problem ¢6zmeye iliskin inang ve kendine giiven duygusunun artmasi 19
Problem ¢6zmeye iligkin korkularini yenmesi 14
Problem ¢6zmekle ugragmaktan zevk almast 13
Bilgilerin kaliciliginin artmasi 2
Tek bagma problem ¢dzme becerisinin gelismesi 1
TOPLAM 49

Tablo 7 incelendiginde; bu ana temaya ait dgrenci goriislerine iliskin yapilan yiiklemeler goriilmektedir. Elde
edilen kodlamalar ortak 6zellikleri bakimmdan degerlendirilmis ve matematik konularini evde video ile izleyip
okulda etkinliklerle islemenin 6grencilerin matematik dersindeki problem ¢6zmeye yonelik duygularini nasil
etkiledigine iliskin 6grenci goriisleri temasina ait bes alt tema olusturulmustur. Goriislere iliskin olusan alt
temalara bakildiginda; en fazla yiikleme yapilandan en az yiikleme yapilana dogru “Problem ¢cozmeye iliskin
inang ve kendine giiven duygusunun artmast” (f: 19), “Problem ¢ézmeye iliskin korkularini yenmesi” (f: 14),
“Problem ¢ozmekle ugrasmaktan zevk almast” (f: 13), “Bilgilerin kalicihginin artmast” (f: 2) ve “Tek basina
problem ¢ozme becerisinin gelismesi” (f: 1) seklinde siralanmustir.

Aragtirmaya katilan Ogrencilerin bu alt temaya iligkin olarak verdikleri cevaplardan bazilar1 asagida
siralanmistir:

(Gr-01-K) “Problem ¢6zerken ki durumum giivenim yerine geldi artik problem ¢ézerken daha iyiyim ve mantik
yiiriitebiliyorum.”

(Gr-03-K) “Evde video izleyip okulda etkinlik yapilmasi benim hosuma gidiyor, bu sayede problemlerden
korkmamay1, kendime giivenmeyi ve inanmay1 6grendim. Hocama tesekkiir ederim.”

(Gr-02-E) “Beni problemden korkmaktan kurtard, yapamayacagima inaniyordum ama artik ben bunu yaparim
deyip bagliyorum.”

(Gr-O4-K) “Problem cozemeyecegim diye korkuyordum ama simdi korkmuyorum, yapacagima inanip
yaptyorum”
(Gr-O15-E) “Onceden yapamayacagima inaniyordum. Video izleyince yapacagima inandim. Onceden de

problemi c¢ozebilecegime inanmiyordum arkadaglarimdan yardim istiyordum ama simdi tek basima
yapabiliyorum.”

(Gr-021-E) “Unutmaktan korkuyordum ama béyle kalic1 oldu”

(Gr-O23-E) “Eskiden kendime giivenmiyordum soru ¢dzmekten korkuyordum ama simdi egleniyor ve zevk
altyorum”

Evde video ile izleyip okulda etkinliklerle ders islemeyi baska derslerde de uygulamaya
iliskin 6grenci goriislerine dayah bulgular

Ogrencilere “Bu sekilde evde video ile izleyip okulda etkinliklerle ders islemeyi baska derslerde de yapmak ister
misiniz ?” sorusu yoneltilmistir. Elde edilen veriler incelendiginde, Evde video ile izleyip okulda etkinliklerle
ders iglemeyi bagka derslerde de uygulamaya iliskin kodlamalar tespit edilmistir. Boylece “Evde video ile izleyip
okulda etkinliklerle ders islemeyi baska derslerde de uygulamaya iliskin Ogrenci goriisleri” ana temasi
olusturulmustur. Yapilan detayli incelemeler sonucu; bu temaya ait davraniglar iceren alt temalar belirlemistir
ve ulagilan sonuglara Tablo 8’de yer verilmistir.
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Tablo 8: Evde video ile izleyip okulda etkinliklerle ders islemeyi baska derslerde de uygulamaya iliskin 6grenci
goriisleri

Alt Temalar f
Evet isterim

» Daha kolay ve iyi anlama 9
» Daha fazla problem ¢6zme imkani sunmasi 9
» Derslerin eglenceli gegcmesi 7
» Daha fazla etkinlik yapilmasi 6
» Daha ¢ok konu tekrari imkan1 saglamasi 6
» Derse katilim ve aktif olmay1 saglamasi 3
» Daha rahat not tutma imkani tanimasi 2
» Sinava hazirlik saglamasi 1
Hayir istemem
» Herkeste bilgisayar olmamasi 1
TOPLAM 44

Tablo 8 incelendiginde; bu ana temaya ait 6grenci goriislerine iligkin yapilan yiiklemeler goriillmektedir. Elde
edilen kodlamalar ortak 6zellikleri bakimindan degerlendirilmis ve Evde video ile izleyip okulda etkinliklerle
ders islemeyi baska derslerde de uygulamaya iligkin 6grenci goriisleri temasina ait yirmi dort ‘Evet isterim’ bir
‘Hayrr istemem’ alt tema olusturulmustur. Evet isterim goriisiini belirtenlerin nedenlerine iligkin olusan alt
temalara bakildiginda; en fazla yiikleme yapilandan en az yiikleme yapilana dogru “Daha kolay ve iyi anlama”
(f: 9), “Daha fazla problem ¢ozme imkani sunmast” (f: 9), “Derslerin eglenceli gecmesi” (f: 7), “Daha fazla
etkinlik yapilmas1” (f: 6), “Daha cok konu tekrari imkani saglamast” (f: 6), “Derse katilim ve aktif olmayt
saglamas1” (f: 3), “Daha rahat not tutma imkani tamimasi1” (f: 2) ve “Swmava hazirlik saglamast” (f: 1)
seklinde swralanmistir. “Haywr istemem diyen bir 6grenci ise nedenini “Herkeste bilgisayar olmamas1” (f: 1)
seklinde belirtmistir.

Aragtirmaya katilan Ogrencilerin bu alt temaya iligkin olarak verdikleri cevaplardan bazilar1 asagida
siralanmugtir:

(Gr-O2-E) “Boylece sinifta daha ¢ok problem ¢ozebiliyoruz bu da bizi sinav agisindan daha iyi etkiledi”
(Gr-O2-E) “Boylece sinifta daha ok problem ¢ozebiliyoruz bu da bizi sinav agisindan daha iyi etkiledi”
(Gr-04-K) “Daha iyi olur biitiin derslerde olunca daha fazla konu tekrar1 yapabiliriz”

(Gr-O9-E) “Bize daha ¢ok kolaylik sagliyor orada konu isliyoruz burada daha ¢ok 6rnek veya soru ya da
etkinlik yapabiliyorum”

(Gr-010-K) “Giizel olurdu ciinkii mesela okulda olsa hocasi videodaki gibi geri sarip tekrar tekrar bastan
dinleyemezdik ama video bu ige yartyor”

(Gr-012-K) “Evet isterim ¢iinkii okulda anlamadigimda evde videoyu tekrar tekrar izleyerek anliyorum”
(Gr-O14-E) “Hocalar bazen hizli yazdiriyor yetistiremiyorum bdyle olunca daha giizel oluyor”

(Gr-016-E) “Daha ¢ok zamanimiz oluyor ve daha ¢ok dersi anltyorum”

(Gr-O17-E) “Giizel eglenceli olur”

(Gr-O23-E) “Dersler daha eglenceli olurdu sikilmazdik evde daha gayret edebiliriz.”

(Gr-025-K) “Daha ¢ok verimli olurum okula gittigimde konular: tekrar yaptigimda daha iyi derse katiliyorum.”

Tartisma ve Sonug

Yapilan calismada ortaokul 6. smif dgrencilerinin matematik dersinde etkinlik destekli ters yiiz smf
uygulamalarina ve bu uygulamalarin problem ¢dzme becerilerine etkisine iliskin goriiglerini belirlenmistir.
Belirlenen bu genel ama¢ dogrultusunda 6grencilerin ters yiiz sinif modelinin etkinliklerle desteklenerek sinifta
uygulanmasma ve bu modelin problem ¢dzme becerileri iizerine etkisine iligkin goriigleri belirlenmeye
caligilmistir. Yapilan nitel analiz sonucunda; 6grencilerin matematik dersinde evde video izleyip okulda
etkinliklerle ders islemeye iliskin olumlu ve olumsuz goriisleri elde edilmistir. Ogrencilerin etkinlikle
desteklenmis ters yiiz sinif modeline iligkin olumlu goriislerini; tekrara tekrar izleme imkani sunmasi, okulda
etkinliklere ve soru ¢éziimiine daha fazla zaman kalmasi, konularin daha iyi anlasilmasi, eglenceli ve heyecan
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verici olmasi, derse hazirlikli ve istekli gelmeyi saglamasi, videoyu durdurabilme ve kolay not alma imkani
saglamasi, derse katilimi arttirmast ve problem {izerine diisiinme istegini arttwrmasi, seklinde siraladiklari
arastirmadan elde edilen 6nemli sonuglardandir. Mevcut arastirmayi destekler nitelikteki birgok ¢alismada da
benzer sekilde ters yiiz sinif modeline yonelik 6grencilerin olumlu goriis belirttikleri ve memnuniyetlerini ifade
ettikleri goriilmiistiir (Bhagat, Chang, & Chang, 2016; Cummins- Sebree & White, 2014; Butt, 2014; Gross,
Marinari, Hoffman, DeSimone, & Burke, 2015; Ogden, 2015; Touchton, 2015;Turan ve Goktas, 2015). Ayn1
temaya ait Ogrencilerin olumsuz goriisleri incelendiginde ise goriislerin; videonun arkadaglarim tarafindan
izlenmeden gelinmesi, bazen videolarmn agilmamasi, bilgisayar olmadigindan televizyondan izlenmesi, evde dis
kaynaklardan giiriiltii olmasi, video izlemeden derse gitmek, evde smif ortaminin olmamasi (yalniz olmak) ve
evde 6gretmenden doniit alamamak seklinde siralandigi goriilmiistiir. Caligmasinda benzer olumsuz durumlara
deginen Kara (2015)’da ozellikle geleneksel smif modeline alismig dgrencilerin smifa gelmeden calismayi
kabullenmekte zorlanabilecekleri ve her 6grencinin internete ulagsamayabilecegi tizerinde durmustur.

Arastrmadan elde edilen bir diger onemli sonu¢ matematik dersinde islenecek konular1 6nceden smif
disinda video ile dinlenirken/izlenirken karsilasilan sorunlara iliskin 6grenci goriisleridir. Bu sorunlari
ogrenciler; Ev halkindan kaynaklanan sorunlar, Sorun yok, Smif ortaminin ve 6gretmen doniitlerinin olmamasi,
Bilgisayarin olmamasi ve videoyu acamama, Tekrar durdurup not almaya caligmanin kafa karigtirmasi ve
Videoyu izlemeden gelen arkadas seklinde siralamislardir. Ogrencilerin evde video izlemekte zorlandiklar1 ve
ozellikle izlemeden gelenlerden kaynakli sorunlar yasadiklarini belirttikleri calismay: destekler nitelikteki Turan
ve Goktas (2015)’m ¢alismasinda da video uzunlugundan kaynakli olarak bazi grencilerin videoyu izlemek
istemedikleri sonucuna ulagilmistir. Bu dogrultuda Musib (2014)’in ileri siirdiigii videolarm 10 dakikadan fazla
olmamasi gerekliligi goz oniinde bulundurularak videolar hazirlanmalidir.

Aragtirmadan elde edilen diger bir sonug¢ ise matematik konularmi evde video ile izleyip okulda
etkinliklerle igslemenin 6grencilerin matematik dersine iligkin problem ¢6zme becerilerinde neleri degistirdigine
iligkin goriigleridir. Bu noktada dgrencilerin problem ¢6zme becerilerinde degisen durumlari; problem {izerine
disiinme (kafa yorma) becerisini, problemi anlama becerisini, problemi sorgulama ve yorumlama becerisini,
problem c¢oziimiinde arkadaslarla iletisim kurma becerisini, kendine giiven duyma ve buna bagli derste
aktiflesme, problemi ¢ézemeyince pes etmeme becerisi ve problem ¢dziimiinde hiz kazanma becerisi seklinde
siraladiklar1 goriilmiistiir. Benzer sekilde Cevikbas (2018)’m matematik 6gretiminde ters yiiz sinif modeline
iliskin yaptig1 ¢calismasinda da dgrencilerin problem ¢dzme becerileri ve derse aktif katilimlari {izerinde modelin
etkili oldugu sonucuna ulasilmistir.

Arastirmanin bir diger sonug ise matematik derslerinde okulda etkinliklerle ders islerken 6grencilerin grup
arkadaslar1 ile yasadiklar1 olumlu ve olumsuz durumlara iliskin goriisleridir. Ogrencilerin yasadiklar1 olumlu
durumlart; yardimlasip karsilagtirarak problem ¢dzme, birlikte eglenmek, arkadaslik iliskilerinin gelismesi ve
dersi dagitan arkadaslarin da derse katilmasi seklinde siraladiklar1 goriilmistiir. 6grencilerin grup arkadaslart ile
yasadiklar1 olumsuz durumlara iliskin goriisleri ise; sinifta ¢cok giiriiltii yapilmasi, arkadaglarinin olumsuz tutum
ve davraniglari, smifin kalabalik olmasi, bazi arkadaslarin basarisiz olmasi ve materyal eksikligi seklinde
siralanmugstir. Giig (2017) arastrmasinda mevcut ¢alismay: destekler nitelikte dgrencilerin anlamadiklar1 bir konu
yada soru oldugunda birbirleri ile yardimlagarak ¢dziim iiretmeye calistiklart sonucuna ulasmistir. Bu sonug
Cakir (2017) tarafindan da desteklenmektedir.

Arastirmaya dair diger bir sonug¢, matematik derslerinde okulda etkinliklerle ders islerken 6grencilerin
dgretmenleri ile yasadiklar1 olumlu ve olumsuz durumlara iliskin gériisleridir. Ogrencilerin yasadiklar1 olumlu
durumlari; 6gretmen ile eglenerek 6grenmek, 6gretmenin verdigi emeklere kargi calisma geregi hissetmek,
Ogretmenin aninda doniit vermesi, 6gretmenin video ve etkinliklerde giizel anlatmasi, 6gretmen ile daha samimi
iletisim kurma, Ogretmeni evinde gibi hissetme ve korkumu yenmemi saglamasi seklinde siraladiklari
goriilmiistiir. Ogrencilerin 6gretmenleri ile yasadiklari olumsuz durumlara iliskin gériisleri ise; Ogretmenin
sinirlenmesi, arka sirada oturmak ve smif kalabalik oldugundan 6gretmenin tiim siifa yetisememesi seklinde
siralanmigtir. Arastirmasinda 6grencilerin 6gretmen ile iletisimlerinin giiclendigini ve anlamadiklar1 konular
iizerinde 6gretmenlerine daha fazla soru sorma imkani bulduklarmin belirtildigi Giig (2017)’iin ¢alismasi da
mevcut ¢calismay1 bu acidan desteklemektedir. Ayrica sinif mevcutlarinin kalabalik olmasinin 6gretmen i¢in bir
dezavantaj oldugunu belirten Gii¢ (2017) buna ragmen dgretmenlerin tiim 6grencilerin sorularina yanit vermeye
calistigint vurgulamistir. Turan ve Goktas (2015) ise ¢aligmalarinda ters yiiz smif uygulamalariin 6grenci-
Ogretmen etkilesimini arttirdigini belirtmistir.

Aragtirmadan elde edilen diger bir bulgu ise matematik konularmi evde video ile izleyip okulda
etkinliklerle islemenin 6grencilerin matematik dersine iliskin problem ¢ézme becerilerine yonelik duygularini
nasil etkiledigine iligkin goriisleridir. Bu noktada 6grencilerin problem ¢ézmeye yonelik duygularinda degisen
durumlari; problem ¢dzmeye iliskin inang ve kendine giiven duygusunun artmasi, problem ¢dzmeye iliskin
korkularin1 yenmesi, problem ¢dzmekle ugrasmaktan zevk almasi, bilgilerin kaliciliginin artmasi ve tek bagma
problem ¢6zme becerisinin gelismesi seklinde siraladiklart goriilmiistiir. Arastirmaya paralel ¢aligmalardan bir
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olan Hung (2015)’un arastrmasinda TYS modelinin 6grenci merkezli olmasindan dolay1 6grencilerin kendi
O0grenme siireclerini izlemelerinin 6nemli oldugu sonucuna ulasilmistir. Huang ve Hong (2016) ise
caligmalarinda TYS modelinin 6grencilere gercek¢i problemler {izerinde uygulamalar yapabilme imkani
tanidigini belirtmigtir. Literatiir incelendiginde TY S’nin &zellikle problem ¢ézmeye yonelik duygusal boyutunun
yeterince ele alinmadig1 goriilmistiir.

Arastrmadan elde edilen son sonug ise; evde video ile izleyip okulda etkinliklerle ders islemeyi baska
derslerde de uygulamaya iligkin 6grenci goriisleridir. Bu dogrultuda &grencilerin gogunlugunun ters yiiz smif
modelinin baska derslerde de uygulanmasini istedigi goriiliirken ¢ok az sayida 6grencinin ise bunu istemedigi
belirlenmistir. Bu noktada istedigini belirtenlerin nedenlerini; daha kolay ve iyi anlama, daha fazla problem
¢dzme imkani sunmasi, derslerin eglenceli gegmesi, daha fazla etkinlik yapilmasi, daha ¢ok konu tekrar1 imkan1
saglamasi, derse katilim ve aktif olmay1 saglamasi, daha rahat not tutma imkani tanimasi ve sinava hazirlik
saglamas1 seklinde belirttikleri goriilirken istemeyen tek Ogrencinin nedeni ise herkeste bilgisayarin
olmamasidir. Gilboy, Heinerichs ve Pazzaglia (2015)’da yaptiklar1 ¢aligmada 6grencilerin ters yiiz edilmig smif
modelini, geleneksel yontemlerden daha fazla tercih ettiklerini ve ters yiiz smif modelinin akademik bagariya
daha ¢ok katki sagladigini vurgulamislardir.

Arastirmada elde edilen sonuclar ve benzer nitelikteki ¢aligmalara ait sonuglar degerlendirildiginde genel
olarak Ogrencilerin goriigleri ters yiiz smif modelinin akademik bagari, problem ¢dzme becerisi ve bir gok
duyussal boyut iizerinde etkili oldugu yoniindedir.

Oneriler

e Ogretmenlerin derslerde ters yiiz simif modelini kullanmalari MEB tarafindan tesvik edilmeli ve
desteklenmelidir.

e  Okullarda 6grencilerin bilisim teknolojilerini (bilgisayarlar, tabletler vs.) daha rahat kullanabilmeleri
icin biligim teknolojileri siniflarinin diizenlenmesi ve buna yonelik idari ¢alismalar yapilmalidir.

e Ters yiiz smif modelinin farkli smif diizeyleri ve alanlar {izerine de etkilerinin incelendigi benzer
caligmalar yapilmalidir.
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Objective: The aim of this study is to determine the relationship between physical activity levels and
antropometric measurements of Turkish adults

Materials and Method: The data were obtained via interviews with a questionnaire from 3453 subjects, who were
chosen with simple random sampling among adults. Their physical activity levels and durations were recorded.
Then, anthropometric measurements were taken. In the study, subjects were also asked whether they smoke or not.
Physical activities done in previous week were evaluated via International Physical Activity Questionnaire (IPAQ).
The statistical analyses were made in SPSS 16.0 package program; the averages, standard deviations, frequencies
were determined; p<0.05 accepted as statistically significant.

Findings:47.5% (n = 1639) of the participants were female and 52.5% (n = 1814) were male. 66.8% (n = 2305)
of the participants were between the ages of 18-40, 33.2% (n = 1148) were over 41 years of age. 71.1 % (n=2476)
of male subjects were high school and below graduates and 28.3% (n=977) of them were university and higher
graduates. Body Mass Index (BMI) averages for male and female subjects were 25.88+3.89 kg/m? and 25.88+5.63
kg/m?, respectively. The average of daily moderate physical activity and walking duration were more in males
(p=0.000). Frequencies of individuals who do vigorous, moderate and walking scores were detected respectively
as 17.4% (n=597), 73.2% (n=920) and 90.5% (n=3126). Conclusion:
People who had normal BMI, high educated and younger age group were found to have higher physical activity
rates. Females have less physical activity/week than males and they walk shorter time than males. This study
revealed a project need about pushing people to have higher physical activity.

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC) 80


mailto:nesliarpaci@hacettepe.edu.tr

ISTEC Europe & America 2019

EVALUATION OF THE GENDER DIFFERENCES AND
REPRODUCTIVE PHYSIOLOGY OF
CATFISH (ANCISTRUS CIRRHOSUS)

"Nilay Seyidoglu', Cetin Yagcilar?

!Tekirdag Namik Kemal University, Faculty of Veterinary, Department of Physiology, Tekirdag, Turkey
2 Tekirdag Namik Kemal University, Faculty of Veterinary, Tekirdag, Turkey
*nseyidoglu@nku.edu.tr

Abstract: Ancistrus cirrhosis is a catfish which used for removing algae from aquariums. It is
known that it’s the largest genus in the Ancistrus family and is represented by 64 species. It
feeds by herbal supplement and can tolerate a wide range of water condition. In general, all
kinds of algae containing foods and also vegetables such as peas, carrots, spirulina are
included in their diet.

The male fishes are larger than female fishes. Although female fishes have tentacles in the
upper of the head, this structure is not available in females. The inside of the slot is cleaned by
male fishes for reproduction. The male fish that cleans the area attracts the female to the
breeding zone with their behavior. The female fishes adhere the eggs to clusters with adhesive
properties. After pouring the eggs, the male fish looks at the eggs for 7 to 10 days. During this
period, the male does not leave the nest even if the fish is to be fed.

In our study, it’s aimed to observe the sex differences and reproductive physiology of
Ancistrus cirrhosis fishes. 7 male and 7 female fishes were studied and took their pictures and
recorded the videos during the behavioral process. All this process were also staged
graphically. As a result, these fishes are being important in aquarium sector with its gender
differences and nutrition.

Key words: Ancistrus cirrhosis, catfish, aquarium

Introduction

The Ancistrus is firstly specified by Kner at 1854 (Bifi et al., 2009). However, 59 various types were observed
by the times and have been involved in the aquarium since the early 1900s. (Regan 1904; Isbriicker 1980). These
fishes show the typical features of the Loricariidae family (Sabaj et al 1999). Ancistrus species are found in the
high Andean rivers and white, clear and black waters. As a general rule, species from white and clear waters
have colors ranging from light gray to medium brown and are usually either dark or light. However, almost all
species encountered in territorial waters exhibit a dark brown color to black with a pattern of small to medium-
sized white to yellow dots. Ancistrus can also swallow atmospheric air to help them breathe in environments
with low oxygen content.

Ancistrus cirrhosus (Catfish) is a type of small stingray which also a great tank cleaner (Regan 1904). They have
become a preffered fish due to their smaller structure, and a good algae eater than other pleco species. They can
live and reproduce in a wide pH range in tanks with different water characteristics. Also they are more active at
night like other types and live in a harmony with many peaceful fish species. Herbal feeds are important for
these fishes. They can eat vegetable protein such as spirulina, boiled spinach, boiled carrot or cucumber. Their
gender distinction is quite difficult since they’re in small offspirng. There are thorny extensions at front and the
trunks are both of wide and long in males. On the other hand, in the females, the thorny appendages can not be
seen or very small. Also, their bodies and structures are thinner than male ones. The males are polygamy which
means mating with more than one female in the same tank and make offspring. Then, the male cleans the region
and attracts the female to the breeding area with courtship behavior, and also they look at the eggs and protects
them. They protect the eggs for 7 to 10 days (Sabaj et al., 1999).

There is not much interest in breeding fishes which are not famous in domestic market. On the other hand, the
production of this type of fish is a difficult, laboraius and demanding job. However, they are most popular in
aquarium trade. Nico et al (2018) observed that “Aquarium release; bristlenosed catfish (along with many other
species of the armored catfish family Loricariidae) are highly popular in the aquarium trade.” Besides that, in
Turkey, the amount of these fishes produces by domestic producers can not meet the demand sufficiently. In this
study, it’s aimed to observe the sex differences and reproductive physiology of Ancistrus cirrhosis (Catfish) to
clarify and detect the importance of this genus.
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Material and Methods

Animals and Experiment: The research was carried out in the Tekirdag Namik Kemal University, Faculty of
Veterinary Medicine, Fisheries and Diseases Laboratory. In the trial, 7 male and 7 female fishes were studied.
The animals were housed under standard laboratory conditions (average 27.06+0.49 C; 59.27+13.58%
humidity). Also the salinity (312.61£17.89) and TDS (dissolved solids; 500.89+29.17) were in normal range
(Table 1). 12 hours light and 12 hours dark photoperiod was applied in aquariums with a height of 80 * 35 * 45
cm. One side open and the other side closed test were used for reproduction (Figure 1).

Table 1. Water quality parameters.

Water Quality Parameters Mean + SD
Salinity (g/kg) 312.61+£17.98
TDS (mg/l) 500.89+29.17
Aquarium temperature (°C) 27.66+0.49
Environmental temperature (°C) 28.27+0.35
Humidity (%) 59.27+13.58
pH 8.08+0.10
Oxygen concentration (mg/1) 9.00+1.41

) Conductivity (us) 620.39+37.16

The daily pH,

salinity, TDS, conductivity and aquarium temperature were measured by the Extech Instrument. Environmental
temperature and humidity was measured by Thermo Hygro and oxygen concentration was detected by
commercial JBL kits. A pipe filter was used for filter system. During trial, it siphoned the waste accumulated in
the aquariums every two days and exchanged water with the same temperature as the aquarium.

Figure 1. Reproduction cube

Fishes fed a standart diet. Some morphological parameters such as weight and height, were measured in all ages.
Gender discrimination was separated according to the extensions formed by looking at the head structure of the
adult fish (Figure 2). Also, their photos were taken and videos were recorded during all ages and behavioral
process.

Statistical analysis: Statistical analyses performed with SPSS (Version 20.0). All the values were grouped and
calculated as means + standard deviation. One-way ANOVA was applied to all parameters to examine the
difference between groups. Differences were considered significant at p<0.05. Tukey’s test (Dowdy & Wearden,
1981) evaluated if the difference between groups was provided to be significant (p<0.05). On the other hand, in
non-homogenous groups, differences between means were analyzed by Kruskal Wallis and following Mann
Whitney U test between groups one by one (Dawson and Trapp 2001). Also, The correlation analysis were
identified by Pearson Correlation method.

Result and Discussion
The height and weight of all fishes were figured in Grapic 1. Also, some female reproductive parameters (larvae

and egg counts) are shown in Table 2. The mean live weights of female and male fishes were 9.46+0.63 and
8.90+0.79, and the height of males and females were 8.77+0.27 and 9.70+0.43, respectively. The larvae and egg
counts were 49.00 + 16.63 and 53.00 £ 16.91, respectively. There were no statistical differences between either
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groups or parameters (p>0.05). However, there positively and statistically corelations were observed, especially
among female weight, larvae and egg counts. There are positive and statistical correlations between weights and
egg counts (r>:0,977 p:0,001) which means that if weight being higher egg counts are more than normal. The
positive and statistical correlation was found in weights and larvae counts (r>:0,958 p:0,001), and egg and larvae
counts (r*:0,994 p<0,001). It means that if weight being higher larvae counts are more than normal. Also, if have
more egg, it means that larvae counts are getting more than normal.

Grapic 1. The height and weight parameters of males and females

Height and Weight Parameters

HEIGHT WEIGHT
= Female = Male

Table 2. The female reproductive parameters.

Female Minimum Maximum Mean += SD
Height (cm) 7.80 10.00 8.77+0.72
Weight (g) 6.02 11.35 9.46 + 1.67
Egg counts (piece) 21.00 74.00 53.00 £ 16.91
Larvae counts (piece) 19.00 72.00 49.00 £ 16.63

Figure 2. Male and Female Catfish (Ancistrus cirrhosus)

Male and female were fed three times a day with two Spirulina tablets. Reproduction began within a week in all
separated fishes. It was observed that adopting and swimming around the cube of the male fish are the breeding
behaviors. On the other hand, the female one came close to the cube after egg maturating, and also laying eggs
was reported. After laying eggs, female left the cube and the male fish cared the eggs for about 7 to 10 days with
ventilation by his fings.

Figure 3. Puppies with egg sacs and 1 cm puppies of Catfish (Ancistrus cirrhosus)

A

At the end of the 7 or 10 days, the puppies, 1 cm height, left from cube and started to feed after the egg sacs
consumption period were detected (Figure 3).
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Figure 4. One month puppies of Catfish (Ancistrus cirrhosus)

After eggs consumption period, it was determined that the puppies growth rapidly with either 2 or 3 cm height
after approximately 1 month (Figure 4).

There is limited study about this species of fish for nutrition and reproductivity. Researchers reported that the
tentacules of catfish like as an olfactory organ which for detecting the odors (Burgess 1989; Sabaj et al., 1999).
Also, this organ can be used to attach the eggs. Sabaj et al (1999) hypothesised that the snout tentacles are
related to reproductivity. The male protects the eggs and cavity-nest which has a preference for females. Also
they indicated that eggs and juveniles are guarded by males after hatching.

Conclusion

The aquarium industry has become an important sector in the world and has been a source of livelihood for
thousands of people, especially in countries where fish are collected from nature. According to United Nations
Commodity Trade Statistics Database in 2016 the ornamental fish industry included 128 countries in the
collection, breeding, import and export of ornamental fish, with a total value of $333 million. The number of fish
traded is estimated to be approximately 1.11 billion (EU Statistics 2017; Raja et al., 2019). In Turkey, these
fishes are import from other countries, and belong this, it’s being more expensive. The nutrition and growth of
these fishes are approximately difficult and requires experience. Identifiying the problems encountered in the
production of this species, suggesting solutions and introduction biotic and abiotic factors are important for
professional procuders. Therefore, it’s being more important to support the demand for this species with
production.
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Abstract: Growth factors are essential for the development, growth and homeostasis of
multicellular organisms and play an important role in the development and the maintenance of
the gastrointestinal tract. Capsaicin (CAP) with neurotoxic properties has been shown to have
a protective effect against experimental gastric mucosal injury in animals and humans.
Epidermal growth factor (EGF) and 1t’s receptore has been shown to exert gastric hyperemic
and gastroprotective effects via capsaicin-sensitive afferent neurons, including the release of
calcitonin gene-related peptide (CGRP). The. aim of the present study was to investigate the
effects of low dose capsaicin (CAP) on epidermal growth factor receptor (EGFR) expression
in the duodenum. In this study, 21-day-old rats were divided into two groups as CAP-treated
and vehicle. CAP prepared in a solvent and injected subcutaneously to CAP-treated group
(0.5 mg/kg/d) and vehicle group was injected with only solvent for 20 days. At the end of the
experiment, tissue samples were collected and paraffin-embedded tissues were processed for
standard immunohistochemistry by the labelled streptavidin-biotin technique. The EGFR
localizations were identified on the surface epithelium of the villi, Lieberkiihn crypts, in the
Brunner’s glands and smooth muscles layer of the duodenumlIn the experimental group, the
expression of EGFR in surface epithelial cells was not different compared to the control
group, while the expressions in the Lieberukhn crypts, Brunner's glands and smooth muscle
layer were stronger than the control group. As a result, the low dose capsaicin increased
EGFR expression in the digestive system and probably have positive effects on the digestive
system

Key Words: Capsaicin, duodenum, epidermal growth factor, rat.

Introduction

Capsaicin (8-methyl-N-vanillyl-6-nonenamide) is the pungent ingredient in red peppers and chillies that has been
a pharmacological tool for the study of thin afferent fibres for almost half a century (Hwang et. al 2010).
Capsaicin at a low dose stimulates release of neuropeptides such as catecholamines, neurokinin A (NKA),
vasoactive intestinal polypeptide (VIP), calcitonin gene-related peptide (CGRP), and substance P (SP) from
sensory neurons endings (Holzer 1991, Surh and Lee, 1996). In contrast, high dose capsaicin shows neurotoxic
effect and induces an irreversible long-standing inactivation of the capsaicin-sensitive nerve endings with a loss
of their sensory-afferent functions and their ability to release sensory neuropeptides (Holzer 1991).

Sensitive primary afferent neurons of capsaicin participate in the regulation of gastrointestinal (GI) motility
(Bartho et. al 2002). The effects of CAP are dependent on the concentration of capsaicin and of the mode of
application. Also, Capsaicin induces the apoptosis of cancers cells, including myeloid leukemia (Ito et. al 2004),
human hepatoma (Lee et. al 2004), and colon cancer (Kim et. al 2007). However, epidemiologic and animal
experimental evidence suggests that capsaicin also acts as a carcinogen or cocarcinogen, particularly during the
tumor promotion stage (Surh and Lee, 1996).
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Growth factors are essential for the development, growth and homeostasis of multicellular organisms (Wieduwilt
et. al 2008). The epidermal growth factor (EGF) is a polypeptide of 53 amino acids originally isolated from the
rodent submaxillary gland (Cohen, 1962). EGF is continuously secreted from the salivary glands and the
duodenal Brunner’s glands (Konturek et. al 1995, Konturek, 1990). Intragastric EGF has been shown to enhance
the healing of gastric mucosal injury (Konturek et. al 1995, Konturek, 1990, Olsen et. al 1986) and to protect the
gastric mucosa against various stimuli such as stress, ethanol, hypertonic saline, and aspirin (Hui et al. 1993,
Kang et al. 1998, Konturek, 1988, Konturek et. al 1981a, Konturek et. al 1981b). Therefore, it has therapeutic
potential in digestive system disorders. The protective effects of EGF-family members are most likely related to
their ability to modulate epithelial cell migration (Dignass et. al 1993), mucosal blood flow (Hui et al 1993)
gastrointestinal motility (McLeay et al.1990), mucus production and secretion (Kelly and Hunter 1990), and
gastric acid secretion (Rhodes et. al 1986). In addition, EGF and related peptides are potent mitogens for cells of
the gastrointestinal tract in vivo (Al-Nafussi and Wright 1982) and in vitro (Carpenter and Cohen 1979)

The epidermal growth factor receptor (EGFR) is a receptor tyrosine kinase that mediates intracellular signaling
in response to various extracellular stimuli (Cohen, 2003). The epidermal growth factor family of receptor
tyrosine kinases plays essential roles in regulating cell proliferation, survival, differentiation and migration
(Wieduwilt and Moasser 2008).

EGF and EGFR have been shown to exert gastric hyperemic and gastroprotective effects via capsaicin-sensitive
afferent neurons, including the release of calcitonin gene-related peptide (CGRP) EGF has a protective role in
gastric mucosal injury, via capsaicin-sensitive afferent neurons involving calcitonin gene-related peptide
(CGRP) mechanisms (Matsumoto et. al 2001).

Overexpression of epidermal growth factor receptor (EGFR) is common in many tumors. Specifically in colon
and rectal cancer, EGFR is estimated to be overexpressed in 60%-80% of tumors, and is associated with a poor
prognosis (Cohen, 2003).

In previous studies, EGFR immunolocalization is in the lung, stomach, duodenum, pituitary gland, thyroid gland,
mammary gland, ovary, smooth muscle cells and small intestinal epithelium cells were determined (Carpenter
and Cohen 1979, Carpenter 1987, Gomez-Pinilla et al.. 1988, Thompson 1988, Kajikawa et al. 1991, Massagué
and Pandiella 1993, Playford et al. 1996, Kelly et al. 1997, Jeffrey et al. 2001, Zeineldin and Hudson 2006)
However, the effects of capsaicin on the small intestine, the role of EGFR is not fully understood. The aim of the
present investigation was to determine the localization of EGFR in rat duodenum by immunohistochemistry and
to identify different EGFR immunoreactivity after the application of a low dose of capsaicin in the rat’s
duodenum.

Material and Methods

Thirty immature female Sprague- Dawley rats (21 d old) were used throughout the experiments. The rats were
obtained from the Experimental Animals Breeding and Research Centre, Uludag University, Turkey. The
animals were housed five per cage, in temperature controlled conditions of (20-24°C), humidity (60-70%), and
lighting (12 h light/dark cycle), and were provided with feed and water ad libitum. The experimental protocols
were approved by the Animal Care and Use Committee of the Uludag University and were in accordance with
the National Institute of Health Guide for the Care and Use of Laboratory Animals.

Experimental protocol. The rats were divided at random into 2 groups of 20 animals each. The first group
(control) remained without any treatment. The second group (experimental) received subcutaneous injection of
CAP (Sigma Chemical Co.) (0.5mg/kg/d), prepared in a solvent consisting of 10% of ethanol, 10% of Tween 80,
and 80% of distilled water, for 20 consecutive days, Following 20 d of capsaicin treatment, the animals were
euthanasised by the injection of sodium pentobarbital and the abdominal walls were opened. The proximal part
of the duodenum was removed and fixed in alcoholic formaldehyde. Tissue samples were embedded in paraffin
blocks according to routine histological procedures. Five micrometres thick sections were cut and
immunostained for EGFR localisation (Inoue et. al 2002).

Immunohistochemistry analysis

After dewaxing and rehydration, slides were carried out antigen retrieval by boiling sections in microwave oven
at 750 W in sodium citrate buffer (1 M, pH 6.1). After cooling, slides were rinsed with PBS and endogenous
peroxidase activity was blocked by 10 min incubation at room temperature in 3% H>O, solution in distilled
water. After blocking with non-immune serum into kit for 30 minute to reduce nonspecific antibody binding,
sections were incubated with primary antibodies, a rabbit polyclonal antibody to EGFR (sc 03, Santa Cruz, CA,
USA) diluted to 1:100 for overnight at 4°C. The sections were stained using IMPRESS IgG-peroxidase kits
(Vector Labs) (cat. No. MP-7401), according to the supplier’s instructions. Finally, 3.3’-diaminobenzidine
(DAB) was used for colour development. After counterstaining with haematoxylin, specimens were
dehydrated and mounted.
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Quantitative evaluated according to the staining intensity as follows: no staining (negative, —), slight brown
(weak, +), brown-yellow (moderate, ++), and dark brown (strong, +++). The accumulated score of the positive
staining represented the relative expression of the protein (Fromowitz et al. 1987, Ergin et al. 2008).

Results and Discussion

The EGFR localizations were identified on the surface epithelium of the wvilli, Lieberkiihn crypts, in the
Brunner’s glands and smooth muscles layer of the duodenum (Fig. la, 2a, 3a). EGFR expression differences
between groups are presented in Table 1. In the regions,

In the duodenum of the control group, EGFR expression in the surface epithelium of the tunica mucosa layer
showed a strong immunoreactivity. EGFR expression also demonstrated strong immunoreactivity in the surface
epithelial cells of the experimental group. (Fig. la, 1b) (Table 1.). In the control group, a moderate EGFR
immunoreactivity was observed in the Lieberkiihn crypts in the Tunica mucosa, while a strong EGFR expression
was observed in the experimental group (Fig. 2a, 2b,3b) (Table 1.).

EGFR immunoreaction in Brunner’s glands of the submucosa showed intracytoplasmic location. A weak EGFR
imunoreactivity was observed in the control group, while a strong immunoreaction was observed in the
Brunner's glands of the experimental group (Fig. 2a, 2b) (Table 1.).

Muscle layer. both the circular and longitudinal muscle layers, the dose of CAP administered increased EGFR
expression. A weak EGFR expression was determined in the circular muscle layer in the control group, while a
moderate EGFR immunoreactivity was observed in the circular muscle layer in the experimental group (Fig 2a
3a, 3b) (Table 1.).

EGFR expression was moderate in the longitudinal muscle layer of the control group, while it showed a strong
immunoreactivity in the experimental group. (Fig 2a 3a, 3b) (Table 1.).

Table 1. Semiquantitative observations of the EGFR immunoreactivity in the rat duodenum.

T. Mucosa T.Submucosa T. Muscularis Externa

S. Epithelial Cells ~ Lif. Cryps. | Brunner’s glands | C.Muscle Layer L. Muscle Layer

Control +++ ++ +/- + ++

Experimental +++ +++ +++ ++ T+

Figure 1. EGFR expression in surface epithelia cells of (a) control group, (b) experimental group. Bar 50 pm.

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC) 87



ISTEC Europe & America 2019

Figure 2. . EGFR expression in LiB. Cryps, circular and longitudinal muscle layers of (a) control group, (b) experimental
group. Bar 50 pm.

Figure 3. EGFR expression in Brunner’s gland, circular and longitudinal muscle layers of (a) control group, (b)
experimental group. Bar 50 pm.

The EGFR family members have roles in a broad spectrum of human diseases and are a paradig m for the
translation of fundamental biological discoveries into therapeutics for human disease (Wieduwilt and Moasser
2008), and numerous studies have shown the existence of capsaicin sensitivity neurons in the gastrointestinal
tract (Holzer, 1991, Nozawa et al. 2001, Patterson et. al 2003). In the present study, we observed that the given
low-dose CAP increased EGFR expression in the duodenum's Lieberkiihn cryptes, Brunner's glands and smooth
muscle layer. Capsaicin has been reported to be effective on growth and development by increasing the release
of growth factors. On the other hand EGFR plays essential roles in regulating cell proliferation, survival,
differentiation and migration (Szalasi and Blumberg 1999, Yildiz et. al 2013, Bakir and Sar1 2015).

Aberrant regulation of EGFR activates downstream signals including ERKs and Akt resulting in increased tumor
cell proliferation, survival, and invasiveness. Thus, modulation of EGFR signalingis key in preventing cancers.
Capsaicin enhanced the metastasis of murine breast cancer cells by reducing the expressionof apoptosis-related
genes (Erin et al. 2006) and induced LNCaP prostatecancer cell proliferation by increasing androgen receptor
expression through the activation of ERKs and Akt (Malagarie-Cazenave et al. 2009). Also, another studies have
shown that capsaicin-sensitive afferent neurons do not have a possible role in induction of EGFR in the
duodenum ( Bulut et al. 2008).

The biological effects of capsaicinoids are dependent on the dose of these compounds administered and the time
of exposure (Bley et al. 2012).

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC) 88



ISTEC Europe & America 2019

Studies have shown that high doses of capsaicin (over 100 mg capsaicin per kg body weight) over a long period
of time cause peptic ulcers, accelerate the development of prostate, stomach, duodenal and liver cancers and
improve breast cancer metastasis (Mozsik et al. 2009, Bley et al. 2012).

Several convergent studies indicate that low-doses of capsaicin display a cancer-chemopreventive, anti-
neoplastic activity (Lau et al. 2012, Aggarwal et al. 2008). Capsaicin induces robust apoptosis in multiple types
of human cancer cells both in vitro and in mice models. Recent studies have focused on the potential of capsaicin
as a viable anti-cancer drug applicable to the management and treatment of human breast cancer, and colon
cancer (Lau et al. 2012, Lau et al 2014). The intestinal absorption of low capsaicin in vitro was done using
everted intestinal sacs isolated from rats (Monsereenusorn, 1980). It was observed that capsaicin was robustly
absorbed both into intestinal tissues, jejunum and serosal fluid. Kawada et al. (1984) studied the in situ
metabolism of capsaicin using ligated loops of stomach, jejunum and ileum (Kawada et al. 1984). The
application of 1 mM capsaicin led to rapid absorbance of the compound in the lumen within one hour; the
absorbance rate was 50% in the stomach, 80% in the jejunum and 70% in the ileum. This indicated that capsaicin
was absorbed better in the jejunum and ileum as compared to the stomach. The authors repeated these studies
with dihydrocapsaicin and obtained similar results (Kawada et al. 1984).

Intragastric EGF has been shown to enhance the healing of gastric mucosal injury (Konturek et al. 1990,
Konturek et al. 1995, Olsen et al. 1986) and to protect the gastric mucosa against various stimuli such as stress,
ethanol, hypertonic saline, and aspirin.

Conclusion

Considering all these data, the fact that low dose CAP application increased the expression of EGFR which plays
an important role in cell proliferation, differentiation and migration on dudodenum, suggests that it affects the
intestinal activities positively and has a more facilitating effect on digestion.
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Abstract: Capsaicin (CAP) has been demonstrated to have neurotoxic properties
whereas it is protective against experimental gastric mucosal injury in animals and
humans. The gastrointestinal tract is a major target organ of IGF-I action. One of the
most prominent effects is stimulation of intestinal epithelial cell and muscle cell
proliferation and maintenance of cell survival by reduction of apoptosis. For this
purpose, in this study, we investigated the immunoreactivity of IGF-I after
administration of low dose capsaicin in the duodenum, jejenum, ileum, and colon of
the rat. Animals (21 old day) were divided into 3 groups; first group (control A)
remained without any treatment. Second group (control B) is vehicle injected group
for 20 days which is received 10% of ethanol, 10% of Tween 80, and 80% of
distilled water, and the third group (experimental) received subcutaneous injection
of CAP (0.5mg/kg/d) prepared in a solvent. At the end of the experiment, tissue
samples were collected and labelled streptavidin-biotin immunohistochemical
technique was used for IGF-I expression. In all groups, IGF-I immunoreactivity
detected on the epithelial layers of the villi, in duodenum’s Brunner’s glands,
smooth muscles layer, and crypts. IGF-I expression was increased in surface
epithelial cells of duodenum and jejenum except for ileum and colon. On the other
hand, in the CAP treated group, IGF-I immunoreaction was stronger than the other
groups in crypts epithelial cells of all gastrointestinal tract and in the Brunner’s
glands of the duodenum. However, immunoreaction was similar in smooth muscles
of all groups. As a result, we concluded that application of CAP increased IGF-I
synthesis and it can be promote the functions of the rat gastrointestinal tract.

Key Words: Capsaicin, gastrointestinal tract, insulin like growth factor, rat

Introduction

Capsaicin (CAP) belongs to the genus Capsicum of the family Solanaceac. CAP (8-methyl-N-vanillyl-6-
nonenamide), the main ingredient of hot chilli peppers, selectively activates the peripheral terminal of sensory C
and A9 fibbers, generally referred as polymodal nociceptors (Surh and Lee 1995). It is currently being utilized
for therapeutic treatment of various peripheral conditions such as rheumatoid arthritis and diabetic neuropathy
(Surh and Lee 1995). Also, Capsaicin has been reported to have effects on the gastrointestinal, cardiovascular,
and respiratory systems (Surh and Lee 1995) and on lipid metabolism (Kawada et al. 1988). The effect of
capsaicin, which is a studied subject in numerous fields today, varies based on the applied dose, organ, and
exposure time (Kim et al. 1997). CAP has been shown to protect the gastric mucosa of animals and humans
against various kinds of damage (Caterina et al. 1997, Saito and Yamamoto 1996, Sugimoto et al. 1998). It is
generally considered that CAP’s effect results from the activation of sensory afferent neurons in the
gastrointestinal tracts and is mediated by various physiological functions, such as mucosal blood flow, mucus
secretion, and bicarbonate secretions (Abdel-Salam et al. 1999, Kang et al. 1995).

The gastrointestinal tract is a major target organ of IGF action (Howarth 2003). The IGF system functions as a
leading endocrine, paracrine, and autocrine regulatory axis for cellular proliferation, survival, and apoptosis in
the gastrointestinal tract. In addition, it has general activities relating to energy metabolism, body size,
carcinogenesis, and specific functions of organ. Most biological activities of IGF-I and IGF-II in the
gastrointestinal tract and liver are mediated by the IGF-IR. The presence and distribution of IGFs and IGF
receptors in the gastrointestinal tract has been extensively determined (Lund et al. 1986, Han et al. 1988,
Laburthe et al. 1988, Ryan and Costigan 1993, Brown et al. 1986).
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CAP is not only used as a research tool or topical ointments for the treatment of pain, but also is consumed
regularly by many people as hot chili pepper. The amount varies between the ethnical groups, but most people
are exposed to low levels of CAP through diet.

To our knowledge, immunohistochemical studies demonstrating the effects on IGF-I expression of CAP in
gastrointestinal tract were not yet undertaken. This study was conducted to investigate the effect on IGF-I
expression of low dose CAP in duodenum, jejunum, ileum and colon of the rat.

Materials And Methods

Animals.

In this study, we used throughout the experiments 21-days old Sprague- Dawley female rats, obtained from the
Experimental Animals Breeding and Research Centre, Uludag University, Turkey. Animals were kept under
controlled laboratory conditions during the study. The experimental protocols were approved by the Animal Care
and Use Committee of the Uludag University and were in accordance with the National Institute of Health Guide
for the Care and Use of Laboratory Animals.

Experimental protocol.

The rats were divided at random into 3 groups of 10 animals each. The first group (control A) remained without
any treatment. The second group (experimental) received subcutaneous injection of CAP (Sigma Chemical Co.)
(0.5mg/kg/d), prepared in a solvent consisting of 10% of ethanol, 10% of Tween 80, and 80% of distilled water,
for 20 consecutive days, and the third group (Control B- vehicle treated) received an equal volume of the solvent
in the same way used for CAP. Following 20 d of capsaicin treatment, the animals were euthanasised by the
injection of sodium pentobarbital and the abdominal walls were opened. The part of the duodenum, jejenum,
ileum and colon were removed from intestines and fixed in alcoholic formaldehyde. Tissue samples were
embedded in paraffin blocks according to routine histological procedures. Five micrometres thick sections were
cut and immunostained for IGF-I localisation.

Immunohistochemistry

The standard streptavidin biotin peroxidase complex technique were carried out using ImPRESS anti goat Ig
Peroksidaz (MP-7405). After the sections were deparaffinized, hydrated, sections were performed in a
microwave oven of 750 W with sodium citrate buffer (1 M, pH 6.1) for 3 x 5 minutes for antigen retrieval. After
the sections were washed with PBS, the sections blocked for 10 minutes for endogenous peroxidase activity. To
reduce nonspecific antibody binding, horse serum was applied to sections for 20 min. After that sections were
incubated overnight 4°C with anti IGF-1 primary antibody (G-17) (sc-1422) diluted 1:100 as recommended by
manufacturer. Samples were then washed three times with PBS and incubated with InmPRESS reagent for 30
min at room temperature. After washing again with PBS for 3 to 5 minutes, the tissues were washed with
distilled water and incubated with 5 minutes DAB for imaging. Hematoxylin was used as counterstaining.
Sections were cleared with xylol and covered with the entellan. Negative controls were incubated with the
antibody diluent without using the primary antibody. All the slides were coded so that the investigator was
blinded to staining for each slide and graded them according to the following scale: - no staining, + slight, ++
moderate, +++ strong.
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Results and Discussion

The IGF-1 localisation.

IGF-I immunoreactivity detected on the epithelial layers of the villi, in duodenum’s Brunner’s glands, smooth
muscles layer, and crypts (Figure 1, 2, 3,4,5). Differences in the expression of IGF-I immunoreaction between
the groups in the mentioned regions are presented in Table. In the regions, IGF-I labelling was found to be
distributed intracytoplasmatically.

Table-1: Semiquantitative observations of the IGF-1 immunoreactivity in gastrointestinal tract of control and
CAP treatment group.

Duodenum Jejenum Ileum Colon

Control CAP Vehicle Control CAP Vehicle Control CAP Vehicle Control CAP Vehicle
Surface SR AR & o S ++ +H | ++ ++
Epithelium
Brunner’s H o+
glands
Cript - + | +- ++ + |+ =+ o+ | H- =+ H-
epithelial cell
Circular ++ +H |+ ++ +H |+ ++ |+ ++ ++
muscle layer
Longitudinal +++ A+ | | e | e
muscle layer

(-) no staining, (+) slight, (++) moderate, (+++) strong staining.

IGF-I immunoreactivity in duodenum

While moderate immunoreaction was observed in the surface epithelial cells of control A group, strong reaction
was observed in experimental and vehicle group (Figure 1a, b, Table).

In Lieberkiihn crypts, immunoreactions were observed moderate in experimental group (Figure 2b) and slight in
vehicle group (Figure 2a), but no reaction was observed in control A group. In Brunner’s glands, the
immunoreactions in experimental group were stronger than the control groups which had strong immunoreaction
intensity (Figure 2c). IGF-I immunoreaction was detected moderate in the circular muscle cells, strong in
longitudinal muscle layer in all groups (Figure 2 a, b,c, Table).

Figure 1: Immunostainings of IGF-I in the surface epithelium in the control A (a) (Bar: 50 um) and CAP-treated
(b) groups of the duodenum (Bar: 25 pm).
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Figure 2. (a) In Control B group, weak IGF-I immunoreactivity in crypt epithelial cells, moderate
immunoreactivity in Brunner's glands. In CAP treated groups (b) moderate IGF-I immunoreactivity in crypt
epithelial cells, (¢) strong immunoreactivity in Brunner's glands (Bar: 50 pm).

IGF-I immunoreactivity in jejenum

In the jejenum, slightly reaction was determined in villus epithelial cells of control A group, while strong
immunoreaction was present in villus epithelial cells of CAP treatment group and vehicle group (Figure 3a,b).
However, it was observed that crypt epithelial cells had very slight in control A group and slight cytoplasmic
reaction in control B group while CAP treatment group had moderate cytoplasmic reaction (Figure 3a,b). The
circular and longitudinal muscle layer were showed immunoreaction similar to the duodenum, which showed
moderate immunoreaction in circular muscle layer, strong in longitudinal muscle layer of all groups (Figure 3
a,b).

"‘il‘ .‘.4

fﬁ\

Figure 3: Crypt epithelial cells of jejunum; (a) Weak IGF-I expression in the Control A group (Bar 50 um), and
(b) moderate IGF-I expression in the CAP treated group (Bar 100 pm). Surface epithelial cells (a) Weak IGF-I
expression in the Control A group (Bar 50 um), and (b) strong IGF-I expression in the CAP treated group (Bar
100 pm).
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IGF-I immunoreactivity in ileum

In the ileum, moderate immunoreaction was determined in villus epithelial cells of all group (Figure 4 c). Cript
epithelial cells were observed to have slight reaction in control groups and moderate reaction in CAP treatment
group (Figure 4 a,b). Similar immunoreaction was observed in circular and longitudinal muscle cells both control
groups and treatment group. While IGF-I immunoreaction was detected moderate reaction in circular muscle
layer, was strong in longitudinal muscle layer (Figure 4 a,b).

'.":@t: .i. E y ik- & -— al ’!"--‘ L - i - - = ./ "‘.
Figure 4. Crypt epithelial cells of ileum; (a) Weak IGF-I expression in the control B group (b) Moderate IGF-I
expression in the CAP treatment group (Bar 50 um). (¢) Moderate IGF-I immunoreaction in experimental group
surface epithelial cells (Bar 25 um)

IGF-I immunoreactivity in colon

In the surface epithelial cells of colon was found moderate immunreactions in all groups (Figure 5a,b). Cript
epithelial cells of control groups had very slight immunoreaction, those of CAP treatment group had moderate
reaction (Figure 5a,b). While IGF-I immunoreaction was detected moderate reaction in circular muscle layer,
was strong in longitudinal muscle layer (Figure 5a,b).
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Figure 5. Moderate IGF-I immunoreaction in (a) Control B group (Bar 100 um), and (b) Experimental group
(Bar 50 um) in surface epithelial cells.

(a) Weak immunoreaction (Bar 100 um) in control B group, (b) Moderate IGF-I immunoreaction in the
experimental group (Bar 50 um) in crypt epithelial cells (arrows).

The gastrointestinal tract is known to be rich in neurons. These sensory neurons are primary afferents and have
several important physiological functions in the gastrointestinal tract (Faussone-Pellegrini et al. 2005, Kang et al.
1993). A rich plexus of nerve fibers containing sensory neuropeptides such as substance-P (SP) or calcitonin
gene related peptide (CGRP) is distributed throughout the gastric mucosa (Green and Dockray 1987, Sharkey et
al. 1984). It is well known that CAP has been shown to cause neuropeptides release (Holzer, 1991) and this
neuropeptides play important roles on gastrointestinal tract. Vanilloid receptor subtype 1 (VRI1), a receptor
responsible for capsaicin action, positive sensory nerve fibres are able to protect the oesophageal, gastric and
intestinal mucosa from a variety of injurious insults (Holzer, 1998). Administration of capsaicin to the
oesophageal, gastric and intestinal mucosa increases mucosal blood flow, a response which is mimicked by
exposure to excess acid (Holzer, 1998). On the other hand, Hoffmann et al. (2002) indicated that stimulation of
primary afferents in the rat colon by CAP induced an increase in mucosal epithelial cell proliferation.

In the present study, we demonstrated by immunohistochemical technique the expression of IGF- I in the rat
gastrointestinal tract after CAP treatment. IGFs are mitogenic for intestinal epithelial and smooth muscle cells
(Kuemmerle et al. 2004, Trahair et al. 1997). Expression of IGF-I, IGF-II, insiilin- like growth factor binding
protein (IGFBP) sprecies and IGF receptors has been described throughout the gastrointestinal tract. IGF-I is a
potent stimulator of proliferation in the intestinal crypts (Steeb et al. 1994). In addition to, more recently, growth
hormone and IGF-I have been demonstrated to protect intestinal cells from radiation-induced apoptosis in vitro
(Mylonas et al. 2000) and in vivo utilizing IGF-I transgenic mice (Wilkins et al. 2002). In our study, the intensity
of IGF-I immunoreactivity after CAP treatment was increased in the Brunner’s glands of duodenum and surface
epithelial cells in duodenum and jejenum. In experimental group, IGF-I expressions was increased in cripts
epithelial cells of the all small intestine and colon. Similar to our study, Harada et al. (2003) demonstrated that
subcutaneous administration of capsaicin increased tissue levels of IGF-I and IGF-I mRNA in various organs
including skin in the mice. Finally, in evaluation the our immunohistochemical data showed the administered
CAP increased IGF-I which play important roles on cell growth, proliferation and differentiation of
gastrointestinal tract.

Conclusion

In our previous study showed that CAP is increased SP immunoreaction in the surface epithelium, Lieberkiihn
crypts, in the Brunner’s glands, smooth muscles layer, and the neurons of the myenteric plexus of the duodenum
(Ozgiiden -Akkog et al 2017). Also, in the other our study, Vanilloid receptor subtype 1 (VR1) were identified
on the epithelial layers of the villi, in the Brunner’s glands, smooth muscles layer, and the neurons of the
myenteric plexus of the duodenum (Zik et al. 2007). We confirmed that VR1 and SP expression was increased
by CAP treatment in the duodenum (Zik et al. 2007, Ozgiiden-Akkog et al. 2017). The previous studies reported
that stimulation of sensory nerves by capsaicin leads to release of neurotransmitter such as calcitonin gene-
related peptide and substance P (Tarnawski et al. 1993, Holzer 2007, Stroff et al. 1995) and these
neurotransmitters increases IGF-I production (Vignery and McCarthy 1996, Harada et al. 2007). Furthermore,
since IGF-I has been found to sensitize VR-1 (Van Buren et al. 2005). Thus, it is possible that increase in the
IGF-I production in response to application of capsaicin might due to the release of one or several specific
neuropeptides.

After CAP applications, IGF-I expression intensity was similar in the smooth muscle layers of all groups which
had moderate immunoreaction in the circular muscle cells, strong in longitudinal muscle layer. These results
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indicate that the duration administration and dose of capsaicin, may not be sufficient to stimulate of sensory
neurons leading to an increase in IGF-I production in these area.
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Abstract: The students who need special education can learn relatively slower than the usual
students. To assist and enhance the learning activities for these kinds of students, we have
proposed a mobile application in our previous studies. In this study, we have developed two
modules that will make it possible to implement all the features of the stepwise learning
method. The additional modules are those that can recognize the handwriting of the students
and also recognize the voice of the students. In stepwise teaching method, "write" and "say" are
fundamental steps. Therefore, with the addition of these modules, the system will be able to
recognize the voice and handwriting as well. The main contribution of this study is that the
sayings of mentally impaired students are different than the usual students. So, the learning
system will include a training system that is dedicated to each student. Furthermore, the
handwritings of these students may include many translations and transformations of the
images. The learning system will be employed to cover all possible translations and
transformations on the images of mentally impaired students. We aim to recognize the voice
and handwriting of mentally impaired students with an acceptable rate of accuracy. The system
will be tested on real students in the learning process of the digits. This study will be used to
enhance the teaching modules for other assistive teaching methods that are currently available.

Keywords: special education, mobile application, stepwise method, rule-based system, voice
recognition, handwriting recognition.

Introduction

Because of having portability, Internet, games and social media, mobile devices have become an indispensable
part of our lives. For this reason, new applications for mobile devices are being developed every day. Although
there are many applications in almost every area, there is not enough study in some areas such as Special
Education. Students who need special education may learn slower than other students and consequently may face
with learning difficulties. Based on this problem, we proposed an intelligent mobile application that supports the
teaching of digits(0-9) in mathematics. This article will explain the two modules of the application: handwriting
recognition and voice recognition. Students with mental disabilities may learn slower and need more repetition to
reinforce what they have learned. If this kind of applications increases, the students will be able to consolidate
what they have learned at school without the limit of time and space alone or under the supervision of teachers. The
algorithm of this application designed based on the Stepwise Method; because it is a very effective method to teach
mathematics concepts to the students who need special education. In addition, all steps of the Stepwise Method can
be applied by using this algorithm.

In the application development process, the handwriting recognition module which will be used in the ‘write’ step
and the voice recognition module which will be used in the ‘say’ step is not yet completed. The ‘do” and ‘show’
steps are completed. At the same time, the student's responses will be collected in a database and will be designed
to provide detailed analysis and reports about the student by using Rule-Based System. Although the language of
the application is in Turkish, it can be adapted to other languages in the future. Implementation of all the steps of
the Stepwise Method, voice recognition and handwriting recognition modules and the ability to make analyses
about the student through the Rule-Based System are the novelties of this study. In application, as in the Stepwise
Method, there are four stages to teach a concept; “do, show, say and write”. The 16 steps, which are the
combination of these, consist of sessions such as do-do, do-show, say-write; where the teacher first teaches the
concept and then expects the student to apply it. The part where the teacher explains the concept is adapted with the
help of animation and sound in the application. All of the parts that the student “do” and “show” is completed and
explained in the previous study.

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC) 100


mailto:1umut_zeki@hotmail.com
mailto:2tkaranfiller@ciu.edu.tr
mailto:3kyurtkan@ciu.edu.tr

ISTEC Europe & America 2019

Methodology

Since this study is about developing a smart application for children in need of special education, the literature
review has been done by selecting keywords special education, mobile application, stepwise method, rule-based
system, voice recognition, and handwriting recognition. However, since there are not many studies that are similar
to the ongoing study and include all keywords, the studies that are included in the literature and partially contain
the keywords have been added to the article from the side of our interest. Demands for mobile applications have
increased in parallel with the increasing use of smart devices.

Developments Related to Smart and Educational Mobile Applications
The “Intelligent Mobile Learning Interaction System (IMLIS)” provides an environment of mobile learning for
people who need special education [8].

“Fingu” is designed for children aged 4 to 8 to develop their arithmetic skills that use a multi-touch feature for iPad
devices.

Erkalan, Calp, Sahin, designed an expert system; “Designing and Realizing an Expert System to be Used to
Profession Choosing by Utilizing Multiple Intelligences Theory”.

Fortiz, Almendros, and Martinez developed a mobile learning application on IOS devices for students who need
special education.

“My Voice” is another application designed for special education. Users can input vocabulary words and the
application link these words with pictures.

“A Prototype Mobile Expert System for Nutritional Diagnosis” analyses the eating habits and body characteristics,
it makes a proper eating plan for the person.

“A Mobile Application Design for Students Who Need Special Education” aims to teach the students the concepts
like short-long, more-less and order the objects.

“Design and Development of a Mobile Learning System For Computer Science Education in Nige—rian Science
Education Context” is a mobile learning system to support teaching and learning of com—puter science courses.

“1x1 Trainer with Handwriting Recognition” is a mathematical learning application which facilitates the learning
and studying of simple multiplications by using handwriting recognition.

“Handwritten Text Recognition: With Deep Learning and Android” offers a new solution to traditional
handwriting recognition techniques using concepts of Deep learning and computer vision.

“Mobile Learning Application for Children: Belajar Bersama Dino” proposed the design and development process
of Mobile Learning Application which is Belajar Bersama Dino that mainly suitable for children who aged four to
six years old including voice recognition capability.

Handwritten Recognition

Handwriting recognition is the recognition of handwritten letters, numbers, and symbols by computer systems.
Although this process is quite easy for people, it is a very difficult problem for computers to automatically
recognize lines and curves on the ground as letters and numbers, and later on as meaningful words. Today, many
documents are still on paper only. It is very important to digitize these documents and transfer the information to
the computer. In recent years, great progress has been made in the studies on the recognition of text, so that
programs that automatically recognize printed texts on a clean and readable surface have started to enter our lives.
On the other hand, the current technology is still limited to handwriting recognition. The difficulty in recognizing
handwriting arises from the fact that there are many different types of writing characters and differences from
person to person, as well as the letters being interconnected. When handwriting recognition methods become
operational, this also saves us from using the keyboard and allows us to type and draw in a much more natural way.
Examples of such systems are the electronic agenda (PDA) and other tablet computers.

Methods

Handwriting recognition methods can be divided into two groups: Interactive (online) and non-interactive (offline)
methods. Interactive systems are specially designed systems that recognize handwriting at the time of writing. In
general, electromagnetic or electrostatic tablets are used. The touches of the pen and the continuity of the
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movements are considered. Electronic agendas (PDA) is a very common method today. Non-interactive systems
are generally the process of trying to recognize the information previously written on paper by digitizing. While
interactive systems need to be very fast to keep up with the writing speed, in non-interactive systems, there is no
time limitation for the recognition of writing. The advantage of interactive systems is that the shape characteristics
of the letters can be observed as well as the movements during writing. Furthermore, one of the greatest benefits of
interaction with the user is that errors can be corrected immediately. Non-interactive systems are easier to mislead,
as there is no information about the movements during writing, and especially because old documents will not be
clean and legible enough.

Non-interactive (Offline) methods

Non-interactive methods are used to recognize the print on paper. First, the document needs to be digitized.
Document analysis is the first important step. The document must first be divided into paragraphs and sentences,
then into words.

Interactive (Online) methods

Interactive systems are generally systems that automatically detect handwriting or drawings by obtaining
coordinates of pen movements by electronic tablets. Although it is faster to use a keyboard to migrate an existing
document to a computer, the use of pen and paper is more preferred for creativity and reorganization of documents.
Therefore, such systems that interactively recognize handwriting are very important. Two different features are
important for correct recognition of letters: static and dynamic properties. Static properties are also used by
non-interactive systems, the different sizes of upper and lower case letters, 'g', 'y, 'j' as they lie below the reference
line, ', 'k', 'b' than other letters long, some letters are dotted. They are important for separating the letters. Dynamic
features, which are unique to interactive systems, are similar to where the pen's first touch is when writing a letter,
then how the pen follows the movement, and how many times the hand is raised and lowered during a single letter.
Interactive systems use both features to recognize handwriting. One of the major advantages of interactive systems
is that the user can adapt to the system day by day because it is constant interaction with the user and start writing
his writing in a way that it is easier to recognize and also correct errors immediately.

Voice Recognition

Speech recognition is a software or hardware that the ability to translate the human voice to a form that computer
can understand. This kind of recognition is frequently used to control a device, do tasks, or write without using a
keyboard, mouse, or press any buttons. Nowadays, it is accomplished on a computer by using Automatic Speech
Recognition(ASR) software programs. A lot of programs that have ASR capability need the user to "train" the
ASR program to recognize their voice. By doing that, it can more accurately transform the speech to text. There are
two types of speech recognition. One is called speaker-dependent and the other is speaker-independent.

Speaker Dependent Voice Recognition System

Speaker—dependent software is commonly used for dictation software, while speaker—independent software is
more commonly found in telephone applications. Speaker—dependent software works by learning the unique
characteristics of a single person's voice, in a way similar to voice recognition. New users must first "train" the
software by speaking to it, so the computer can analyze how the person talks. This often means users have to read
a few pages of text to the computer before they can use the speech recognition software.

Speaker Independent Voice Recognition System

Speaker—independent software is designed to recognize anyone's voice, so no training is involved. This means it is
the only real option for applications such as interactive voice response systems. The downside is that
speaker—independent software is generally less accurate than the speaker—dependent software.

Stepwise Method

The Stepwise Method, is developed by Cawley, which is a teaching method for learning mathematical concepts
that are mostly applied to the students who have special education needs. There are 16 steps in this teaching
method, which is the dual combination of the steps of “do, say, show and write”. During the implementation of the
method, the teacher first explains a concept and then asks the student that concept. For example, in step do-do, the
teacher does and asks the student to do it; or the teacher says and then asks the student to write (say-write). There
are 4 sets of tools in each step and these sets are implemented one after the other. If the student responds correctly
to the three of the 4 sets of sessions, the criteria are met and proceeds to the next step. To be able to apply this
method, students should have some abilities: touch, rhythmic counting, readiness to distinguish between concepts
less; also should understand and apply such instructions like saying, receiving, giving, showing, etc. However, the
names of symbols in the toolsets to be used to teach the numbers must also be well known by the student.
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All steps of the Stepwise Method are shown in Table 1.

Table 1: Teacher / Student interaction in Stepwise Method.

Teacher/Student Do SHOW SAY WRITE

DO DO-DO DO-SHOW DO-5AY DO-WRITE
SHOW SHOW-DO SHOW-SHOW SHOW-SAY SHOW-WRITE
SAY SA¥-DO SAV-SHOW SAV-SAY SAV-WRITE
WRITE WRITE-DO WRITE-SHOW WRITE-SAY WRITE-WRITE

Methodology

Our motivation is to develop an application to teach numbers to the students with mild mental retardation who
have only a few studies in the literature. In this context, we deemed it appropriate to adopt the Stepwise Method,
which is a very successful and frequently used method to teach mathematical concepts to the children who need
special education. The “write” session in which the student will respond by writing, will be performed by using
handwriting recognition and the “voice” session which the student will respond by talking, will perform by using
voice recognition. Using this application with mobile devices allows the student to repeat a concept as many times
as he/she needs anywhere. This will speed up learning.

Adaptation of Stepwise Method to the Mobile Application

In the mobile application, this method will be applied as follows: First of all, while setting research subjects,
students will be selected to have a well understanding of less-than-concept and to be able to demonstrate
prerequisite behaviour of rhythmic counting from 1 to 10. It is also expected that subjects will have basic self-care
skills (toilet, eating, and dressing), matching skills in terms of concepts and recipient language skills. The
two-word directions should be understood and their fulfillment is important in terms of using this practice.

Before the training, the student is asked whether knows the material to be used in this session ( eg. do-do
steps/marbles ). If the student answers correctly, the training begins. Otherwise, the program quits to the main
menu. This question is repeated if the student does not respond to a question asked(10s), or if the question is
answered incorrectly. If the student does not answer the question or gives wrong answers three times, the program
gives a clue to the student. The same question is asked again after the clue is given. If the student remains
unresponsive or gives a wrong answer 3 times, the application will move to the next step and the student will be
considered unsuccessful in this session. At the end of a step, if the student knows at least 3 out of 4 (75%) of the
questions asked in 4 sets, the criterion is deemed valid and the next step is taken. There are 16 steps in the teaching
of each concept. They are applied by the teacher-student interaction, therefore, an iterative algorithm will be
applied by changing the steps.

Teaching the Concept of Numbers
Figures 2 through 5, the sample animations are shown. On the left, the animations are shown instead of the teacher

in real life. The Figures on the right are the realization of what the students do in real life by saying, touching,
dragging or writing in the program.

X J
oY ¢

Iki adet bilye aldim Sen de iki bilye al ve kutunun iine sinikle

(a) (b)
Figure 2. Do-Do (Yap-Yap in Turkish) Step: (a) the application shows how to take two marbles. (b) The
student is asked to drag two marbles into the box.
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w * %

Resimde iki adet yildiz var. Resimde kag yildiz oldugunu séyle

(a) (b)
Figure 3. Show - Say(Géster - Soyle in Turkish): Step (a) the application shows two stars. (b) the student
is asked to say the number of stars.

006

Resimde iki bulut var. Resimde kag bulut oldugunu géster.

(a) (b)
Figure 4. Show — Show (Goster-Géster in Turkish) Step: (a) the application shows two clouds.
(b) the student is asked to show the number of clouds.

Ak X

G® wx ]

ki yildiz aldirn Yukarda kag yildiz oldugunu yaz

(a) (b)
Figure 5. Do - Write (Yap - Yaz in Turkish) Step:(a) the application shows two stars. (b) the student is
asked to write the number of stars.

As already stated, the instructions and tips given by the teacher are provided as animations in the application.
When the student's response is expected, various tools will be used to respond to by doing, showing, saying and
writing according to the application stage. In the do step, the drag and drop feature will be used to drag the desired
amount of the items to the desired area. In the show phase, the touch feature will be used, so that the student can
show the item at the desired amount. In the say phase, when the student says the number of items, voice
recognition will be used so that the application can identify this voice. In the write phase, handwriting recognition
will be used, so that the application can verify whether the written digit to the desired region is correct or not.

The Interface

The application “Rakamlar1 Ogreniyorum” — ‘I am Learning Digits’ aims to teach digits(0-9) with mild mental
disabilities. The application is being developed by using the Java Programming Language on the Android Studio
platform.
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The Figure 6 shows the authentication screen of the program. If user has already registered, he/she can login by
pressing the orange button(GIRIS) otherwise, user has to press the pink button(KAYIT OL) to go to the register
screen(Figure 7). When user login successfully, opening screen appears as shown in Figure 8.

oe

Rakamlari_Ogreniyorum

Rakamlar Ogreniyorum - Girig

Figure 6. Login screen.

Rakamlar Ogreniyorum - Kayit

Dod

Rakamian Ogreniyorum

Qv-S

mkamlan_@gr@nﬁymum

-_

N
T & 2

Figure 8. Opening screen of the program(After successful login).

b3

In real life Stepwise Method is accomplished with the teacher. The owl was used as a tutor because it represented
wisdom here, shown in Figure 9.

Figure 9. Teacher Puhu.
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The application starts with do-do step and applies all steps in sequence. However, before the training, it is checked
whether the materials to be used in that step are known to the student. An example is provided in Figure 10.

BoaE

Rakamlan Ogreniyorum

Figure 10. The block diagram of the application (numbers in the diagram indicates the order of processing).

In the first structure of the do-do step, the student is given information about the concept with the help of an
animation; In the second build step, the student is expected to perform the required application by giving a
directive, as shown in Figure 11.

oDoaE

Rakamlan Ogreniyorum

Figure 11. Student is informing about the concept.

For example, when applying the do-do step of concept 2, the student is expected to use the drag-and-drop feature to
move the ball from left to right as desired. If the student does it correctly, the application moves to the next stage.
If the student does wrong, the application asks the same question again. It gives a hint when it doesn't know 3
times. If it does not know 6 times in total, the program moves to the next stage. Figures 12 and 13 show related
screen shots.

oos

Rakamian Ggreniyorum ( Yap-Yap - 2 - Bilye)

Figure 12. Student is expected to drag and drop 2 marbles.
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LN |

Rakamlan Ggreniyorum ( Yap-Yap - 2 - Bilye)

Figure 13. Two marbles are dragged. Program will pass to next stage if student presses “kontrol et(check)”
button.

oo

Rakamlari_Ogreniyorum

AFERIN
DOGRUI I

Figure 14. If the student answers correctly, this screen appears.

Implementation of Handwritten Recognition System to the Mobile Application

Handwritten Recognition is a method used to read a handwriting, recognize and transfer it to computer as optical
characters. By adapting the handwriting recognition method to the application, the “write” session will be held by
the student using the Stepwise Method. Studies related to this module are in progress. Mentally disabled
individuals may experience difficulties while writing; for example, writing slower than normal peers, the letter or
number is skewed, unable to write without raising his hand. For this reason, these are taken into account when
developing the handwriting diagnostic system.

In the handwriting recognition module, the student is expected to write down the result in the blank box next to the
symbols shown in the Figure 15.

*

Yukarida kacg yildiz oldugunu yaz.

Figure 15.Student has to draw a number into the grid.

The module is developing using TensorFlow software in Android Studio. Tensor flow is an open source deep
learning library. Convolutional Neural Network will be used as Handwriting Recognition Algorithm. CNN have
been widely employed for image recognition applications because of their high accuracy, which they achieve by
emulating how our own brain recognizes objects.
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started. MNIST data set of handwritten numbers will be used as samples.
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A?799792972¢{7299999499%4
Figure 16. Some numbers from the MINST data set.

The next step is to use a neural network to take numbers as input. Neural networks are a set of algorithms, modeled
loosely after the human brain, that are designed to recognize patterns According to a computer, an image is really

just a grid of numbers that represent how dark each pixel is:
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Figure 17. To a computer, an image is really just a grid of numbers that represent how dark each pixel is.

In this process, it will not be difficult to define a number that is properly written to the centre. The main problem is
the numbers written on the edges that are not in the centre. These will not give proper results in a poorly designed
handwriting identification system and will result in low accuracy of the system. There are several ways to solve
this problem: One of them to use the Brute Force Algorithm to scan a grid frame by frame, the other one is using
Brute Force Algorithm to store an image file in the system for every possible position. But, the most effective
method is to use Convolutional Neural Networks. The idea is to divide the image to several pieces by sliding
window search and save each result as a seperate image tiles. The next thing is to fed a single image into a neural
network to see if it was an “8”. The same implementation will be done for each individual image tile by keeping
the same neural network weights in the same original image.

Processing a single tile

ue

Figure 18.Feed each image tile into a small neural network.
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Then the results from each processed tile will be saved into a new array. The next step is to make downsampling
because the array is still big.

Original Input Image Array resulting from convoluticn

oo s o B o o e
OREGD En GOR RS SR GONOS R
R N (A DN D OO T
ey dxaley et W) Gy Ve (A
e o G e owmn X

A 000D (00 OG0 D 0T R
i ey e G e e o

Figure 19. To reduce the size of the array, we downsample it using an algorithm called max pooling.

To reduce the size of the array, max pooling algorithm will be used. The algorithm checks each 2x2 square of the
array and keep the biggest number. Eventually, the image is down to a small array. It is more suitable to use that
array as inputs of another neural network.
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Figure 20. Algorithm checks each 2x2 square of the array and takes the biggest number.
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This final neural network will decide if the image is or isn’t a match. To differentiate it from the convolution step, it
is called as “fully connected” network which it is shown in Figure 21.
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Figure 21. Fully connected network.

The use of convolutional neural networks is a conventional method. The main challenge is that the students who
need special education, have very different and unique style of writing. Instead of the conventional training phase
including training set images, we are planning to propose a subject based training algorithm. Where, each student’s
writing style will be trained as a seperate classifier.
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Implementation of Speech-to-Text Recognition System to the Mobile Application

In the speech-to-text recognition module, the student is expected to say the result by pressing the microphone.
Speech-to-text recognition is a tool that has the ability to process the human voice and decode it as text. By
adapting the speech-to-text recognition method to the application, the student's “say” session of The Stepwise
Method will be held.

w %

Resimde kag yildiz oldugunu séyle.

O

Figure 22. Student has to talk by pressing the microphone button.

For children with special educational needs, acquisition of the mother tongue is one of the areas that may be
problematic. Children affected by various degrees of mental disabilities may experience problems in both
receptive and expressive language development (slower speaking, stuttering, swallowing some words). Therefore,
taking speech samples of normal individuals and trying to understand what a mentally disabled child is saying
during the voice recognition process may result in low accuracy. For this reason, the voice samples of each student
will be taken before they come to the saying part of the program. The program will do this itself during the flow
process of the program. To overcome this challenge, a subject-based training algorithm will be developed to
achieve accurate speech recognition.

Input Output
| }
1) TR m\ gt w\]\w Neural Network ——»  “two?
|
Audio signal Plain text

Figure 23. Neural machine translation

In the implementation, each student’s voice will be trained to the system with the help of the teacher using the
program. After the student's voice has been trained, the given answer will be recorded as a one-dimensional sound
wave. After acquiring the audio input, it will be fed into a deep neural network. The input to the neural network
will be sufficient audio chunks. For each little audio slice, it will try to figure out the letter that corresponds to the
sound currently being spoken.
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Figure 24. The model’s current state influences the next calculation.
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Recurrent neural network will be used for estimations because it is a neural network that has a memory to influence
the future predictions. By having that memory of previous predictions helps the neural network make more accurate
predictions going forward.

Block Diagram of The Application

The overall process consists of three main blocks shown in Figure 12. Each block contains teacher guidance. In the
beginning of the presentation, application checks whether the student knows the object of the educational set to be
used. If the answer is true, education begins, otherwise application returns to main menu. Student will count as
successful, if the student answered correctly among 3 of the 4 material sets presentations.

The teacher asks if
he/ sheknows the
object of the
educational set to
2 be used. 4

Session begins, the
teacher teaches the
student the number

concept and uses all
the sets with the
order.

Four sets are used
for each method,
and if the child has
answered at least
75% of the
questions correctly,
the next step is
taken.

Figure 25. The block diagram of the application
(numbers in the diagram indicates the order of processing).

The Flowchart of the Overall Process

This flowchart given in Figure 13 shows the teaching process of the digit 2. The same algorithm will be applied to
all numbers. In the flowchart; item set[ ] is an array for item set pictures to demonstrate the teaching part and
set_no is the index of item sets. Pictures will be taken from image database. The objects of item sets are shown
below:

item_set[0]=beads
item_set[1]=buttons
item_set[2]=erasers
item_set[3]=lids

There will be 16 steps in this algorithm and in each step, the four item set will be shown to the student in
an orderly manner. During the teaching process, if necessary, a hint picture will be shown to the student.
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integer true,false,count,flag

v

true=0 ,false =0
count=0 ,flag=0

v

Show random image(Eg. Picture of a number)

)

Teach given number
using Stepwise Method

—

Write, say or drag the

given number.

F ; While :
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true=true+l
count=count+1

false=false+1
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Congratulations !

flag=1

Finish

)

Figure 26. The generic flowchart of the teaching module.
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Application Platform

The application is developed in Android Studio platform, based on Java Programming Language. In order for users
to be able to run this application, the operating system installed on their smart phones or tablets must be at least
Android 4.0 (Ice Cream Sandwich).

Android Studio has been chosen as a program development environment; because, Android-powered devices are
much more common than the others, currently in the marketplace. According to the Netmarketshare.com, year
2018 market share of operating systems for mobile devices are: IOS (29.29%), Android Studio (68.93%) and other
(1.65%). Also, Android-powered devices are cheaper and more accessible than other competitors [14].

Conclusion

This article contains information about two modules of an application written to assist teaching numbers to
children who need special educational. The application aims to use the Stepwise Method, which is a very effective
method used to teach mathematics to children in need of special education, in all aspects. The proposed application
is aimed to assist the teacher during education. In brief, this system consists of several sessions where the teacher
first informs the child about the desired concept and then expects the child to respond to the same concept. The
sessions are a total of 16 and can be exemplified by the combination of do, say, show, and write. For example, the
do-show step consists of sessions that the teacher does through the training and asks the student to show. I bought
two marbles from the stack, and you show me which card have two marbles. The teacher side in the application is
designed with animation. In the sections that the student will apply, the stages of make and show were explained in
the previous article. What is described here is how to integrate the write and say steps into the application. At the
write level, the student is expected to write the answer to the question asked where the application applies
handwriting recognition methodology. In the say step, the student is expected to answer the question by speaking.
Then the application applies enhanced speech recognition methodology. Both modules will be designed using
Deep Learning. The novelty in this part is that the neural networks will employ subject based training phase. The
unique feature of this work is that the system is designed to implement all the steps of the Stepwise Method.
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Abstract

This study aimed to identify phenolic compounds and to analyze the antibacterial effects of ethanol extract from
leaves of Dendrophthoe falcata which are known as hemiparasites in the Melia azearach host tree. Dried leaves of
D. falcata were extracted using ethanol. Ethanol extract was sequentially partitioned using n-hexane, chloroform,
and ethyl acetate. The compounds contained in ethyl acetate fraction (60 g) were separated and then purified by
chromatography. Identification of isolated compounds was carried out by UV, IR, and NMR (1H and 13C) 1D and
2D spectroscopy. Antimicrobial activity was tested using disc diffusion method on pathogenic bacteria, both gram
positive and negative. This study resulted in the identification of two phenolic compounds from ethyl acetate
fraction, namely quercitrin (quersetin-3-O-rhamnosida) as much as 20.1 g (33.3%) and in small amounts of
kaemferol-3-rhamnosida (150 mg). The extracts and fractions showed moderate to strong bacterial inhibition
response against Escherichia coli ATCC 11229, Staphylococcus aureus ATCC25923, Staphylococcus epidermidis
FNCC 0048, and Streptococcus mutans. The highest inhibition zone (18.20 + 0.81 mm) was found after the
treatment of ethyl acetate fraction of D. falcata (0.5%) against Staphylococcus aureus ATCC25923. This study
shows that leaves of D. falcata have potential compounds suitable for the treatment of various infections caused
by microbes.

Keyword: leaves of Dendrophthoe falcata; antimicrobial; pathogenic bacteria; quercitrin; kaemferol-3-O-
rhamnosida
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ILKOKUL 4. SINIF OGRETMENLERININ DEGERLER EGITIMINE
VE DEGERLERIN KAZANDIRILMASINDA USTBILISSEL
BECERILERI GELISTIREN STRATEJi KULLANIMINA ILISKIN
GORUSLERI"

Serkan PULLU
Firat Universitesi, Egitim Fakiiltesi, Elazig- TURKIYE
spullu@firat.edu.tr
Hilal KAZU
Firat Universitesi, Egitim Fakiiltesi, Elaz1g- TURKIYE
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Ozet: Egitim sistemi icerisinde 6nemli bir yere sahip olan degerler egitiminin okullardaki
uygulaniginin  incelenmesinin, degerlerin &grenciler tarafindan kazanilma diizeylerini
arttirmada etkili olacagi diisiiniilmektedir. Bu nedenle 6gretim programinin uygulayicilari olan
ogretmenlerden degerler egitimine iligkin goriis almaya ihtiyag duyulmustur. Bu baglamda
arastirmanin amaci 4. sinif 6gretmenlerinin degerler egitimine ve degerlerin kazandirilmasinda
uistbiligsel becerileri gelistiren strateji kullanimina iligkin gériis ve 6nerilerini belirlemektir. Bu
aragtirmada nitel arastirma yontemlerinden olgu bilim deseni kullanilmigstir. Arastirmanin
calisma grubunu, 2015-2016 egitim-6gretim yilinda Elazig’da bes farkli egitim bolgesinde
bulunan ilkokullarin 4. Siniflarinda gorev yapan on smif 6gretmeni olusturmaktadir. 4. smif
sosyal bilgiler dersinde degerlerin kazandirilmasinda iistbiligsel becerileri geligtiren stratejinin
kullanildig1 siniflarda gérev yapan bes Ogretmen, bu stratejinin kullanilmadigi ve dgretim
programinit degistirmeden uygulayan smiflardan da bes 6gretmen olmak iizere toplam on
o0gretmenden degerler egitimine iligkin goriis alinmistir. Goriisler yar1 yapilandirilmis bir
formla alinmigtir. Form, dgretim programina bagli kalarak ve iistbiligsel becerileri gelistiren
stratejileri kullanmadan ders isleyen 6gretmenler i¢in 8 sorudan, degerlerin kazanilmasinda
iistbilissel becerileri gelistiren stratejinin kullanildig: siniflarda gérev yapan 6gretmenler i¢in
12 sorudan olusmustur. ilk 8 soru her iki formda da aym olmakla birlikte, diger dort soru
degerlerin kazandirilmasinda {istbiligsel becerileri gelistiren strateji kullanimu ile ilgilidir.
Arastirmadan elde edilen veriler, igerik analizi ile ¢6ziimlenmistir. Aragtirmada igerik analizi
ile ¢oziimlenen veriler sonucunda degerlerin kazandirilmasinda iistbiligsel stratejileri kullanan
ve kullanmayan Ogretmenlerin deger Ogretimine ve gerekliligine iliskin goriisleri, en ¢ok
kullandiklar1 deger Ogretimi yaklasimi ve bu yaklasima uygun kullandiklar1 yontem ve
teknikler, deger 6gretimi sirasinda karsilagtiklar: sorunlar ve deger dgretimine iliskin dnerileri
baglaminda ana temalar elde edilmistir. Ayrica degerlerin kazandirilmasinda iistbilissel strateji
kullanan G6gretmenlerin bu stratejinin kullanimm olumlu yonleri ve sinirliliklarina iligkin
goriisleri, bu stratejiyi baska derslerde de kullanma istegi, bu stratejinin dgrenciler tizerindeki
olumlu ve olumsuz etkileri ve bu strateji ile ilgili genel 6nerilerine iligkin temalar da ortaya
c¢ikmigtir. Elde edilen bulgular dogrultusunda, 6gretmenlerin degerler egitimini 6nemli ve
gerekli gordiikleri belirlenmistir. Ayrica Ogretmenlerin  degerlerin  kazandirilmasinda,
cogunlukla deger aciklama yaklasimmi benimsedikleri sonucuna ulagilmistir. Ogretmenler,
ogrencilere rol-model olmanin, deger egitiminde Onemli bir yere sahip oldugunu da
vurgulamiglardir

Anahtar Kelimeler: Ustbilis, Degerler Egitimi, Sosyal Bilgiler Dersi

Giris

Dinden ekonomiye, psikolojiden sosyolojiye kadar degisik alanlarda kullanilan bir kavram olan deger (Aydin,
2011: 39), insanlarin ¢evresindeki varliklar1 anlamlandirmak i¢in kendilerine 6zgii belirledigi duygusal dl¢titlerdir
(Yesil ve Aydin, 2007: 66). Genetik olarak aktarilamayan degerler, sosyal rollerle 6grenilerek bir sonraki kusaklara
aktarilirlar. Sosyal rollerle bigimlenen mesleki, cinsel, sosyal, kisisel gibi kimlik yapilarmin olusmasinda degerler

* Bu caligma, Firat Universitesi Egitim Bilimleri Enstitiisii’nde Dog. Dr. Hilal Kazu danismanliginda Serkan Pullu tarafindan
hazirlanan “ilkokul 4. Smif Sosyal Bilgiler Dersinde Ustbiligsel Becerileri Gelistiren Strateji Kullamiminim Degerlerin
Kazanilmasina ve Derse Karsi Tutuma Etkisi” baglikli doktora tezinden tiretilmistir.
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oldukc¢a dnemlidir. Degerler ¢esitli sosyal rollerde bize neler yapmamiz gerektigini belirtmektedir (Sari, 2005: 77).
Schwartz (1994), degerlerin davraniglara yon verip, duygusal yogunluk kazandirarak sosyal varliklar1 motive
edebildigini ve davranislari yargilayip nedenlerini agiklayan standartlar olduklarmi belirtmistir.

Degerlerin aktarim siirecinin 6nemli bir basamagi olan 6gretmenler, hem okul programinda agik olarak belirtilen
hem de belirtilmeyen degerleri 6gretip; 6grencileri belirlenen kurallar dogrultusunda disipline ederek ve onlarmn
ahlaki gelisimine katkida bulunarak karakterlerini olumlu yonde etkilemektir (Akbag, 2008: 9). Egitimi degerlerle
ortak paydada bulusturan nokta, egitimin aktarim siirecini yerine getiren egitim kurumlaridir (Cihan, 2014: 432).
Egitim kurumlarinin genel hedefleri arasinda vatansever olma, temiz olma, saghigina dikkat etme, diizenli olma,
adil olma, yaratict olma, girisimci olma gibi bir¢ok deger yer almaktadwr. Egitim kurumlar1 bu degerler ile
ogrencilere nelerin 6nemli oldugunu, nelerin tercih edilmesi gerektigi ve nasil yasanmasi gerektigi konusunda
rehberlik etmektedir (Akbas, 2008: 10).

Gilinlimiizde 6grenme, Ogrenci merkezli anlayisla 6grencinin zihinsel becerilerini gelistirerek ve bilgiyi
yapilandirarak 6grenmesine imkan verecek sekilde diizenlenmektedir. Bireylerin, toplumda egitim siirecinin birer
{irlinii olarak yer almalari, ancak kendini bilme yetenegine sahip olmalari ile miimkiindiir (Ozsoy, 2007: 3).
Yapilandirmaci 6grenme ¢ergevesinde dgrenciler, diger d6grencilerin problem ¢ézme siireglerini ve anlami nasil
yapilandirdiklarini gorerek kendi problem ¢dzme siireclerine ve kendi anlama yollarina odaklanip anlami nasil
olusturduklarini degerlendirebilmektedirler (Yurdakul ve Demirel, 2011: 73). Bireyin kendi biligsel siirecinin
farkinda olmasi gerekir. Bireylerin bu farkindaligi etkili bir sekilde kullanilabilmeleri icin ise de iistbiligsel
becerilere yonelik egitim almalar1 gerekir (Katranci ve Yangm, 2013: 737). Ciinkii birey, bilingli bir sekilde
izledigi, diizenledigi, denetledigi ve bir hedefe yonlendirebildigi biligsel siireclerini bilip bunlar1 kontrol altina
alabildigi zaman kendi anlamlarini nasil olusturdugunu rahatlikla agiklayabilmektedir (Yurdakul ve Demirel,
2011: 74).

Degerlerin kazandirilmasinda farkli bir cok yontem, teknik ve uygulamalar kullanilmaktadir. Johnson (2002: 68)’a
gore, degerler egitimi, bireylerin kendi kiiltiirlerinde degerlerinin nasil gelistigine dair farkindaliklarini temel
almay1 hedefleyebilir. Bu farkindaliklarin gergeklesmesini saglamada istbiligsel becerilerin gelisiminin katki
saglayacagi diisiiniilmektedir. Ciinkii istbilis, bireylerin algilama, hatirlama ve diisinmelerini gergeklestiren
zihinsel etkinliklerinin farkinda olmasidir (Hacker ve Dunlosky, 2003). Bu dogrultuda, ¢aligmada deger
egitimine ve degerlerin kazandirilmasinda {istbiligsel becerileri gelistiren stratejilerin kullanilmasina iliskin
Ogretmen goriisleri belirlenmistir.

Yontem

Bu arastrmanin amact 4. sinif 6gretmenlerinin degerler egitimine ve degerlerin kazandirilmasinda {istbiligsel
becerileri gelistiren strateji kullanimina iligkin goriis ve Onerilerini belirlemektir. Arastirmada olgu bilim deseni
(fenomenoloji) kullanilmistir. Fenomenoloji insanin denyimleriyle olusturdugu anlamlara odaklandigi icin
katilimcilarin deneyimledigi bir durum olmast énemlidir (Ersoy, 2016:55). Arastirmanin ¢alisma grubu amaca
yonelik ornekleme desenine gore belirlenmistir. Amaca yonelik 6rnekleme deseninde, aragtirmaci katilimcilari
belirli kistaslar dogrultusunda bizzat secer. Bu desende arastirma problemini aydinlatmada hangi katilimcilarin
daha fazla katki saglayacagi sorgulamasiyla arastirmacilar, zengin bilgi kaynagi oldugunu diisiindiikleri
durumlara, vakalara, kigilere, nesnelere ve belgelere yonelirler (Gliner, Morgan ve Leech, 2015:125). Arastirmanin
amacina uygun olacagi ve verilerin daha derinlemesine, saglikli elde edilecegi diisiincesiyle deneysel ¢aligmaya
katilan ve iistbilissel becerileri gelistiren strateji kullanarak ders isleyen deney grubu 6gretmenleri ile bu stratejileri
kullanmadan ders isleyen kontrol grubu 6gretmenleri arastirmaya dahil edilmistir.

Bu dogrultuda arastrmanin c¢aligma grubu, 2015-2016 egitim-6gretim yilinda Elazig’da bes farkli egitim
bolgesinde bulunan ilkokullarin 4. smiflarinda gérev yapan on smif 6gretmeninden olusmaktadir. Bes 6gretmen
4. smif sosyal bilgiler dersinde degerlerin kazandirilmasinda iistbiligsel becerileri gelistiren stratejinin kullanildig:
smiflarda gorev yapmakta, diger bes Ogretmen ise bu stratejinin kullanilmadigi ve Ogretim programini
degistirmeden uygulayan smiflarda gorev yapmaktadir. Aragtirmada veri toplama araci olarak yar1 yapilandirilmig
goriisme formu kullanilmistir. Goriisme formunda 6gretim programina bagli kalarak ve {istbiligsel becerileri
gelistiren stratejileri kullanmadan ders igleyen 6gretmenler i¢in 8 soru yer alirken, degerlerin kazanilmasinda
istbiligsel becerileri gelistiren stratejinin kullanildig1 smiflarda gérev yapan 6gretmenler icin 12 soru yer
almaktadir. Ik 8 soru her iki formda da aym olmakla birlikte, diger dort soru degerlerin kazandirilmasinda
istbiligsel becerileri gelistiren strateji kullanima ile ilgilidir. Gériisme formundan elde edilen veriler igerik analizi
yontemine gore ¢dziimlenmistir. Icerik analizi; amaclar1 belirleme, kavramlar1 tanimlama, analiz birimlerini
belirleme, konu ile ilgili verilerin yerini belirleme, mantiksal bir yap1 gelistirme, kodlama kategorilerini belirleme,
sayma, yorumlama ve sonuclar1 yazma seklinde asamalandirilir. (Biiylikoztiirk, Kilic Cakmak, Akgiin, Karadeniz
ve Demirel, 2012: 241-242).

Bulgular ve Yorum
Bu boliinmde arastirmanin bulgulari ve bulgulara dayali yorumlar yer almaktadir. Arastrmada elde edilen veriler
icerik analizine gore ¢oziimlenerek ana ve alt temalar olusturulmustur.
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Tablo 1: Kontrol Grubu Ogretmenlerinin “Deger dgretimi nedir?” Sorusuna Verdikleri Cevaplara iliskin Alt
Temalar ve Yiikleme Sayilari

Alt Temalar f

Toplumsal Degerleri Aktarma/Ogretme 20
e  hosgoril 4
e saygl 4
e sevgi 3
o dogruluk/diirtstliik 2
e ecmpati 2
e yardimlagma 2
e adalet 1
e ahlak kurallar1 1
e giiven 1

Toplam 20

Veriler incelendiginde deger gretiminin ne olduguna iliskin olarak kontrol grubu gretmenlerinin goriisleri
incelendiginde “Toplumsal Degerleri Aktarma/Ogretme” temasi ortaya ¢ikmistir. Bu temada yer alan kodlamalara
iliskin 6gretmen goriisleri asagida yer almaktadir.

Ogrt.1.K. “Kiiltiirimiize ait degerlerin bireylere dgretilmesidir. Sevgi-saygi-sorumluluk-yardimseverlik-
dogruluk-diiriistliik-empati, hosgérii, giiven, adalet gibi kavramlar.”

Oprt.2. K. “Deger ogretimi toplumsal degerlerin ¢ocuklara kazandirimasidir. (Dogruluk, diiriisliik, empati,
saygi, hosgorii vb...)”

Ogrt.3.K. “Deger dgretimi sayesinde toplumsal miraslarimizi gelecege aktarabiliriz. Bireylere saglikl bir kisilik
kazandirabiliriz.”

Ogrt.4.K. “Insanlarda yasam sitandartlarimin arttgi saygi-sevgi hosgoriiyii, yardimlasma ve dayamismay iginde
barindiran; kisacast insan olmanin tiim gereklerini iceren gecmisten giiniimiize gelen tiim olumlu ve insani
davraniglarin hayata gegirilmesi demektir.”

Ogrt.5.K. “Toplumsal yasamin gerekli kildigi hosgorii saygt, sevgi ahlak kurallarimin toplumsal yasama uygulana
bilme ¢abalar.”

Tablo 2: Deney Grubu Ogretmenlerinin “Deger 6gretimi nedir?” Sorusuna Verdikleri Cevaplara Iliskin Alt
Temalar ve Yiikleme Sayilari

by

Alt Temalar

Toplumsal Degerleri Aktarma/Ogretme
e ahlak
diiriistliik
hosgori
saygl
sorumluluk
Vicdan ile iliskilendirme
e vicdan-akil
e vicdan-inang, diislince, yagam tarzi
Kaybolan Degerlerin On Plana Cikartilmasi
Toplam

O |IN|F= = (DN = = = e = | N

Deger 6gretiminin ne olduguna iliskin olarak deney grubu 6gretmenlerinin goriisleri incelendiginde “Toplumsal
Degerleri Aktarma/Ogretme”, “Vicdan Ile Iliskilendirme” ve “Kaybolan Degerlerin On Plana Cikartilmasi”
seklinde {i¢ alt tema ortaya ¢ikmistir. Bu alt temalara iliskin 6grenci goriisleri asagidaki gibidir.

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC) 117



ISTEC Europe & America 2019

Ogrt.1.D. “Kiiltiiriimiizde kaybolan degerlerin yeni nesle égretimidir. Ahlaki degerlerin dgretimidir.”

Oprt.2.D. “Ahlakli, hosgoriilii, saygl, diiriist ve sorumluluk sahibi bireyler yetistirmektir. Toplumun deger
yargilarina saygili bireyler yetistirmek.”

Ogrt.3.D. “Bir konu hakkinda karar verirken kendi inang diisiince, yasam tarzi ve vicdanmmiza damsarak
davranma bi¢imidir.”

Ogrt.4.D. “Insanda bulunan fakat zamanla siliklesmis degerleri on plana ¢ikarip bunlar ¢ercevesinde
yasanmasini saglamak.”

Ogrt.5.D. “Vicdan ve aklin uyum icinde toplumsal iliskiyi gelistirmeye yonelik ¢abalardir. Bu ¢alismalarin okul
siirecinde ele alinmasi.”

Tablo 3: Kontrol grubu dgretmenlerinin deger 6gretimimin gerekliligine yonelik cevaplarina iliskin alt temalar
ve yiikleme sayilari

Alt Temalar f
Gerekli 5
e birliktelik i¢in 2
e aktarim i¢in 1
e toplumsal huzur igin 1
e st diizey diigiinme becerilerini gelistirmek i¢in 1
Toplam 5

Kontrol grubu 6gretmenlerinin deger dgretiminin gerekliligine iligskin olarak cevaplari incelendiginde “Gerekli”
alt temas1 ortaya ¢ikmustir. Bu temada yer alan kodlamalara iligkin 6gretmen goriisleri asagida yer almaktadir.

1}

Ogrt.1.K. “Kesinlikle inaniyorum. Ciinkii degerler yasandik¢a toplum daha huzurlu olur. Bireyler mutlu olur.’

Ogrt.2.K. “Degerler egitimin toplumsal degerlerin kazandirmasinda etkili oldugu gibi ayni zamanda elestirel

diigiinme ve problem ¢dzme becerilerinin gelistirilmesinde de etkilidir.”

Ogrt.3.K. “Evet inaniyorum. Toplumsal miraslarimizi korumazsak bir siire sonra toplum olmaktan ¢ikip bireysel

diigtinen, neme nazimci insanlar olacagimizi diisiiniiyorum .”

Ogrt.4.K. “Kesinlikle katiliyorum Degerlerini ve insani yasam standartlarimin gelistirilip gelecek nesillere

aktartlmasinin en 6nemli yoludur.”

Ogrt.5.K. “Evet cagimizin maddiyat¢i bakis acisim kwrabilmek toplumu kaynastirmak birlikte yasamanin

gerekliliklerini kavratmak igin.”

Tablo 4: Deney grubu 6gretmenlerinin deger 6gretimimin gerekliligine yonelik cevaplarina iliskin alt temalar ve
yiikleme sayilari

Alt Temalar f

Gerekli
e  birliktelik i¢in
e ruhsal iyilik ve akademik basar1 i¢in
e toplumsal gii¢ igin
e toplumsal huzur igin
Gerekli Degil
Toplam

O |k | = = = = |

Deger 6gretiminin gerekliligine iliskin olarak deney grubu dgretmenlerinin goriisleri incelendiginde “Gerekli” ve
“Gerekli Degil” seklinde iki alt tema ortaya ¢ikmistir.  Bu alt temalara iliskin 6grenci goriisleri asagidaki gibidir.

Ogrt.1.D. “Degerler ogretilmez aile icinde yasanmr topluma yayilir.”

Oprt.2.D. “Evet. Ciinkii toplumlar: ayakta tutan degerlerdir. Vicdan ve merhamet sahibi bireyler topluma zarar
vermezler. Toplumun huzur ve mutlulugu degerler egitimi ile saglanabilir.”

Ogrt.3.D. “Evet inaniyorum. Degerlerini bilen bireylerin daha gii¢lii oldugunu diisiiniiyorum.”

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC) 118



ISTEC Europe & America 2019

Ogrt.4.D. “Evet inaniyorum. Insani insan yapan degerleri koruyamazsak birlik olma ve insanca yasama
becerimizi kaybederiz.”

Ogrt.5.D. “Evet iyi bir degerler egitimi ¢cocugun ruhsal ve akademik basarisint arttirr.”

Tablo 5: Kontrol grubu dgretmenlerinin deger 6gretimini kullandiklar1 derslere iliskin kodlamalar ve yiikleme
sayilari

Kodlamalar f

e Sosyal Bilgiler 3
e tiim dersler 2
e Insan Haklar1 ve Demokrasi 1
e  Rehberlik 1
o Tirkee 1
e Oyun ve Fiziki Etkinlikler 1
Toplam 9

Deger 6gretimini kullandiklar derslere iliskin olarak kontrol grubu 6gretmenlerinin goriisleri incelendiginde alt1
farkli kodlama olugmugtur. Bu kodlamalara iliskin 6grenci goriigleri asagidaki gibidir.

Ogrt.1.K. “Derslerin konularina gore degerler 6gretimini yapiyorum. Bunu bireylere siirekli yasatmak gerekir ki
kalict olsun.”

Ogrt.2.K. “Tiirkce ve Sosyal Bilgiler derslerinde degerler 6gretimi yapiyorum. Bu dersler konulart itibariyla
degerler egitimi verilmesine uygun.”

Ogrt.3.K. “Deger 6gretiminin ¢ocuga ¢ok kiiiik yasta baglanmasini okulda devam etmesini istiyorum. En fazla
Sosyal Bilgiler dersinde ama ben okulda kaldigimiz her dakika bunlarin verilmesi taraftariyim.”

Ogrt.4.K. “Sosyal Bilgiler, Rehberlik, Insan Haklar: ve Demokrasi, Oyun ve Fizik Etkinlikleri.”

Ogrt.5.K. “Tiim derslerde. An itibart ile yasanan olaya, davranisa gore.”

Tablo 6: Deney grubu 6gretmenlerinin deger 6gretimini kullandiklar1 derslere iliskin kodlamalar ve yiikleme

sayilari

Kodlamalar f
e Insan Haklar1 ve Demokrasi 3
e Sosyal Bilgiler 3
e tiim dersler 3
e  Matematik 1
e Trafik 1
e Tirkee 1

Toplam 12

Deger 6gretimini kullandiklar derslere iligkin olarak deney grubu 6gretmenlerinin goriigleri incelendiginde alt1
farkli kodlama olugmugtur. Bu kodlamalara iliskin 6grenci goriigleri asagidaki gibidir.

Ogrt.1.D. “Konuya uygun derslerin hepsini kullantyorum. Degerlerde ders ayrimi olmamali.”

Oprt.2.D. “”Sosyal Bilgiler”, “Insan Haklar: ve Yurttashk”, Matematik. Yeri geldikce diger derslerde de
islenmeli.”

Ogrt.3.D. “Sosyal Bilgiler-Insan Haklar: ve Demokrasi- Tiirkce.”

Ogrt.4.D. “Biitiin derslerde yeri ve zamam geldikce. Ciinkii canli 6rneklerle islendiginde daha kalict oluyor.”
Ogrt.5.D. “S. Bilgiler, trafik, insan haklari. Toplumsal yasantimizda uyulmas: gereken degerleri bilmeliyiz.

Tablo 7: Kontrol grubu 6gretmenlerinin kullandiklar deger 6gretimi yaklagimina iligkin kodlamalar ve yiikleme
sayilari

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC) 119



ISTEC Europe & America 2019

Kodlamalar f

e Deger agiklama ve analizi
e Dogrudan 6gretim
e Gozlem yoluyla
e Rolmodel
e Yasant1 yoluyla
Toplam

A\ = = = =N

Kullanilan degerler 6gretimi yaklagimlarina iliskin olarak kontrol grubu 6gretmenlerinin goriisleri incelendiginde
bes farkli kodlama ortaya ¢ikmistir. Bu kodlamalara iliskin 6grenci goriisleri asagidaki gibidir.

Oprt.1.K. “Adalet, yardimseverlik, giiven, sevgi, saygi, dogruluk, diiriistliik saydigim degerler yasamr ve
yasantilarla her sey daha giizel.”

Ogrt.2.K. “Degerleri aciklama ve deger analizi yaklasimm kullantyorum. Ciinkii bu yaklasimlarda ¢ocugun
bireysel kimligi her seyin iistiinde tutularak kendi kararlarint vermesi saglanir.”

Ogrt.3.K. “Deger agiklamas: yaklagimi; ogrencinin kendi degerlerinin farkina varmasi icin insanlarin
davraniglarindaki degerleri érnek alarak 6grenmeyi gozlem yoluyla ogrenme ozellikle dgrencilere kendisinden
biiyiik ve akran olan égrencileri gozlemletiyorum.”

Ogrt.4.K. “Ornekleme, model olma, degerlerin kazandurhp giinliik hayatta kullamlacak hale gelmesi igin.”
Ogrt.5.K. “Degerlerin dogrudan 6gretimi. Cevre verileri ve imkanlarinin érneklemeye uygun olmasi.”

Tablo 8: Deney grubu 6gretmenlerinin kullandiklar deger 6gretimi yaklasimina iliskin kodlamalar ve yiikleme
sayilari

Kodlamalar f

e Rol model

e Deger agiklama

e Dogrudan 6gretim

e Telkin yoluyla

e  Yasant1 yoluyla
Toplam

A\ | —= = = =N

Kullanilan degerler 6gretimi yaklagimlarma iliskin olarak deney grubu 6gretmenlerinin goriisleri incelendiginde
bes farkli kodlama ortaya ¢ikmistir. Bu kodlamalara iliskin 6grenci goriisleri asagidaki gibidir.

Ogrt.1.D. “Saygi, sevgi, yardimlasma, hosgorii insanlarda varsa her sey dogru ve diizenli olur.”

Ogrt.2.D. “Diiriistlik. Diiriistligiin oldugu yerde yalan, hile, aldatma olmaz. Sonra sevgi ve sorumluluk bilinci
verilmelidir.”

Ogrt.3.D. “Degerlerin aciklanmasi, rol model belirleme/onerme.”

Ogrt.4.D. “Yasanan olaylar ve bunlarin sonuglart iizerinden degerler 6gretimi yapmak daha etkili oluyor.”
Ogrt.5.D. “Rol modeller iizerinden degerlerin dogrudan égretimi. Davramislar iizerinden somutlastirmak.”

Tablo 9: Kontrol grubu 6gretmenlerinin deger 6gretimi sirasinda kullandiklart yontem ve tekniklere iligkin
kodlamalar ve yiikleme sayilar1

Kodlamalar f
e Drama 3
o  Gorsellestirme 3
e Anlatim/telkin 2
e Soru cevap 2
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e Beyin firtinast 1
e Dogrudan 6gretim 1
e  Grup ¢alismasi 1
e Hikayelestirme 1
e Ornekleme 1
e Rolmodel 1
Toplam 16

Kontrol grubu 6gretmenlerinin deger 6gretimi sirasinda kullandiklari yontem ve tekniklere iligkin olarak verdikleri
cevaplari incelendiginde on farkli kodlama ortaya ¢ikmustir. Bu kodlamalara iliskin 6grenci goriisleri asagidaki
verilmistir.

Ogrt.1.K. “Beyin firtinasi, drama, afis, soru cevap, gorseller, Grneklemelerle.”

Ogrt.2.K. “dnlatim (telkin), grup ¢alismasi, canlandirma-drama, pano hazirlama.”

Ogrt.3.K. “Gorsel yontemlerden; ders verici hikaye anlatma, 6giit verme, telkinlerde bulunma, kendi degerlerinin
farkina varmalart igin soru sorma, film seyrettirme.”

Oprt.4.K. “Model olma: Verilen degerin okul ve ¢evrede goriilmesi (uygulama). Drama: Verilecek degerle ilgili
ornek olay olusturup canlandirma. Ornekleme: Degerlerle ilgili giinliik hayattan érnekler verme.”

Ogrt.5.K. “Degerlerin dogrudan ogretimi.”

Tablo 10: Deney grubu 6gretmenlerinin deger dgretimi sirasinda kullandiklar1 yontem ve tekniklere iligkin
kodlamalar ve yiikleme sayilar1

——

Kodlamalar

Ornek olay
Beyin firtinasi
Drama
Soru cevap
Anlatim
Biyografi
Gorsellestirme
Gozlem
Hikayelestirme
Rol model

e  Yaparak yasayarak
Toplam
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Deney grubu 6gretmenlerinin deger 6gretimi sirasinda kullandiklar1 yontem ve tekniklere iligkin olarak verdikleri
cevaplari incelendiginde onbir farkli kodlama ortaya ¢ikmistir. Bu kodlamalara iligkin 6grenci goriisleri asagidaki
verilmistir.

Ogrt.1.D. “Drama, afis, soru-cevap, beyin firtinasi, 6rnek olay, resimleme.”

Ogrt.2.D. “Hikayelestirerek anlatim. Sinifta olumsuz davramslar: diizeltmek icin anlatma, ornek verme, drama
seklinde isleme.”

Ogrt.3.D “Ornek olay veya kisi-anlatim-beyin firtinasi-biyografi.”

Ogrt.4.D. “Soru-cevap, yasanmis olaylardan ders ¢ikarma, konu ile ilgili film izleme, farkina varma, ¢éziim yolu
bulma.”

Ogrt.5.D. “Gozlem, rol-model, yaparak yasayarak 6grenme.”

Tablo 11: Kontrol grubu 6gretmenlerinin deger 6gretimi sirasinda karsilagtiklari sorunlara iligkin kodlamalar ve
yiikleme sayilar1

Kodlamalar f
e  Okul-gevre uyusmazligi 3
e  Davranigsa/uygulamaya doniistiirememe 2
e  Zaman yetersizligi 1
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e  Herhangi bir sorun yasamadim 1
Toplam 7

Kontrol grubu 6gretmenlerinin deger dgretimi sirasinda karsilastiklar: sorunlara iliskin olarak verdikleri cevaplari
incelendiginde dort farkli kodlama ortaya ¢cikmistir. Bu kodlamalara iligkin 6grenci goriisleri agagidaki gibidir.

Ogrt.1.K. “Okulda, evde ve cevrede degerler Ggretimi benzer olmazsa celigki yasanir.”

Oprt.2. K. “Yasamwyorum.”

Ogrt.3.K. “Yastyorum. Benim en biiyiik sikintim aile ve bulundugumuz mahalle.”

Ogrt.4.K. “En temel sorun ogrenilenlerin giinliik hayattaki kullaniminin olmamasi. Cevredeki degerlere zit cazip
orneklerin olmasi, zaman yetersizligi.”

Oprt.5.K. “Ogretim ve 6grenme ger¢eklesiyor fakat uygulama yetersiz kaliyor.”

Tablo 12: Deney grubu dgretmenlerinin deger 6gretimi sirasinda karsilastiklar: sorunlara iligkin kodlamalar ve
yiikleme sayilari

Kodlamalar f

e  Okul-gevre uyusmazlig

e Ogrencilerin beklentisini karsilayamama

e Davranigsa/uygulamaya doniistiirememe
Toplam

A= N W

Deneygrubu 6gretmenlerinin deger dgretimi sirasinda karsilastiklar: sorunlara iligkin olarak verdikleri cevaplari
incelendiginde ii¢ farkli kodlama ortaya ¢ikmistir. Bu kodlamalara iliskin 6grenci goriisleri asagidaki gibidir.

Ogrt.1.D. “dile ici ve okuldaki 6gretim aymi olmazsa sorun yasanir.”

Ogrt.2.D. “Davramisa doniistiirmekte zorlaniyoruz. Ciinkii aileler ve yakin ¢evre deger yargilarina gereken ézeni
gostermiyor.”

Ogrt.3.D. “Evet. Cocuklarin hayal diinyasindaki degerlerin cesitliligi ve zor somutlastirilmasi.”

Ogrt.4.D. “Evet yasiyoruz. Bizim verdigimiz degerler kisa siirede ¢evrenin etkisiyle kaybediliyor.”

Ogrt.5.D. “Cocuklarin yasantilart ve beklentilerim farklilasmast.”

Tablo 13: Kontrol grubu 6gretmenlerinin deger 6gretimine yonelik dnerilerine iligkin kodlamalar ve yiikleme
sayilart

Kodlamalar f

e aile-¢evre-okul uyumu

e medya destegi

e aktif katilim saglama

e iizerinde daha fazla durma

e  gorsel materyaller ile zenginlestirme
Toplam

R (— — = N W

Kontrol grubu 6gretmenlerinin deger dgretimine yonelik onerilerine iliskin olarak verdikleri cevaplari bes farkli
kodlama ortaya ¢ikmistir. Bu kodlamalara iligkin 6grenci goriisleri asagida verilmistir.

Ogrt.1.K. “TV dizilerindeki olumsuzluklar. Degerlerimizi yansitmiyor. Bu dizilerdeki yasantilar bireyler iizerinde
olumsuz davramiglarin olugumuna neden olmaktadir. Bireylere kiiltiiriimiizii yasatacak programlar yapimalidir.”
Ogrt.2.K. “Ogrenciyi deger egitimi islenis siirecinde etkinliklere katilmasi konusunda tesvik edebiliriz. Bazi
konularda aile ile isbirligi yapilabilir.”

Ogrt.3.K. “Deger dgretimini daha ciddiye almaliyiz. Okulda bize verilen bir sorumlulugun disinda diisiinmeliyiz.
Elimizdeki malzemenin bizim gelecegimiz oldugunu aklimizdan ¢ikarmamaliyiz. Sadece ben diyen ve ne olursa
olsun beni ilgilendirmez tutum ve davranislarumizdan bir an evvel vazge¢meliyiz. Her gecen giin bencil, tembel ve
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neme lazimct bir toplum olusuyor. Tamamen kaybetmemek icin harekete gecmeliyiz. Oncelikle biiyiiklere yaptiklar
yanliglart gostermeliyiz. Onlart uyarirsak ¢ocuklart da kurtarmis oluruz. Bence degerlerin eksikligi toplumun
kanayan bir yarasi gibi.”

Ogrt.4.K. “Deger ogretimi ders olarak degil de yasamin her alaminda ¢evre-okul-aile uyum u ile uygulanmast
durumunda hedefine ulasacaktir. Unutmayalim ki her biiyiik; ¢ocuklara birer ornektir. En biiyiik deger egitimi
model olarak biiyiiklere verilir.”

Ogrt.5.K. “Medya kullaniimali. Anne-baba egitimlerine yonelik oncelik verilmeli. Yerel yasanmishklardan
ornekler gorsellestirilip siirekli sergilenmeli.”

Tablo 14: Deney grubu 6gretmenlerinin deger 6gretimine yonelik dnerilerine iliskin kodlamalar ve yiikleme
sayilari

Kodlamalar f

e ayri bir ders haline getirme
e iizerinde daha fazla durma
e dogru yonlendirme
e giincel ve evrense olmali
e medya destegi

Toplam

N|—= —= = = =

Deney grubu 6gretmenlerinin deger dgretimine yonelik dnerilerine iliskin olarak verdikleri cevaplart bes farkl
kodlama ortaya ¢ikmistir. Bu kodlamalara iligkin 6grenci goriigleri asagida verilmistir.

Ogrt.1.D. “Tiirk milleti yanlis yeniliklere yonlendirilirse degerler ogretiminin faydast olmaz.”

Ogrt.2.D. “llikokulda 6gretimden énce egitim éne alinmalidir. Sevgi, saygi, yardimlasma, hosgori, sorumluluk
gibi kavramlar iizerinde 1srarla durulmalidir.”

Ogrt.3.D. “Zamana uygun deger olusumuna acik olunmal. Yerellikten kurtarilip evrensellige taginmal.”
Ogrt.4.D. “Bu konuda en ¢ok degismesi gereken medyamn bu degerleri koruyucu ve destekleyici yayinlar
vapmalart gerekir.”

Ogrt.5.D. “Miistakil ders olarak ilkokulda da okutulmas:.”

Tablo 15: Kontrol grubu 6gretmenlerinin {istbiligsel becerileri gelistiren stratejileri kullanma durumlarina ve
nedenlerine iliskin alt temalar ve yilikleme sayilar1

Alt Temalar f
Evet 11
e cksiklerin tespiti 2
e terim ve kavram 6gretimi 1
e neden sonug 1
e yaparak yasayarak 6grenmeyi saglama 1
e  Ogrenilenleri uygulama 1
e farkl fikirleri 6n plana ¢ikartma 1
e yeni bilgileri 6ncekilerle bagdastirma 1
e planlama 1
o izleme 1
e degerlendirme 1
Hayir 1
Toplam 12

Veriler incelendiginde kontrol grubu o&gretmenlerinin iistbiligsel becerileri gelistiren stratejileri kullanma
durumlarma ve nedenlerine iligkin olara “Evet” ve “Hayir” temalar1 seklinde 2 alt tema ortaya ¢ikmustir. Bu alt
temalara iliskin 6grenci goriisleri asagidaki gibidir.
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Ogrt.1.K. “Sosyal Bilgiler, Fen Bilimleri, Tiirkce, Matematik derslerindeki terim ve kavramlar verilerek
anlamlandirmalar: yapilarak konuya hazirlik yapulir. Konulary isleme stirecinde on bilgi sahibi olunur.”
Ogrt.2.K. “Kullaniyorum. Ozellikle Sosyal Bilgiler dersinde olaylar arasindaki sebep sonug iliskisini kestirme ve
yaparak yasayarak ogrenme agisindan iist bilissel becerileri kullanmayr onemli buluyorum.”

Ogrt.3.K. “Heniiz kullanmadigim icin bir sey diyemeyecegim. Belki de kullantyorumdur da adini koymamisimdir.”
Ogrt.4.K. “Kullaniyorum. Beyin firtinasi: farkli fikir ve diisiinceleri alma, on hazirlik, tekrar. Soru-cevap: Konuyu
ne kadar kavradiklar: eksiklerin tespiti. Drama: Ogrendiklerini uygulama ve kullanma.”

Ogrt.5.K. “Evet. 1-Yeni bilgileri oncekilerle birlestirme. 2-Neyi bilip neyi bilmedigini belirleme. 3-planlama-
izleme-degerlendirme.”

Tablo 16: Deney grubu dgretmenlerinin stbiligsel becerileri gelistiren stratejileri kullanma durumlarina ve
nedenlerine iligkin alt temalar ve yiikleme sayilar1

Alt Temalar f

Evet 11
e farkl fikirleri 6n plana ¢ikartma 3
e problem ¢ozme 2
e planlama 1
e degerlendirme 1
e neden sonug 1
e empatik diislinebilme 1
e clestirel diigiinebilme 1
e  (gretimi ¢esitlendirme 1

Toplam 11

Veriler incelendiginde deney grubu Ogretmenlerinin istbiligsel becerileri gelistiren stratejileri kullanma
durumlarma ve nedenlerine iligkin olara “Evet” temas1 ortaya ¢ikmistir. Bu alt temaya iliskin 6grenci goriisleri
asagidaki gibidir.

Ogrt.1.D. “Sosyal Bilgiler dersinde yapilan ¢calismanin devami olarak kullantyorum. Konunun kelimeleri verilir,
konunun sorunu ve ¢éziimii bulunur.”

Ogrt.2.D. “Okuma, anlama, anlatma, tekrar etme, soru sorma, ozetleme, rol yapma, model olusturma gibi
stratejileri derslerde kullaniyorum. Tiirk¢e, Matematik, fen ve Sosyal derslerinde.”

Ogrt.3.D “Evet kullantyorum. Planlama: Islenecek konunun planlanmasi ve sistemli islenisi i¢in. Beyin firtinasi:
Konu hakkinda farkli diisiince bigimleri iiretmek. Degerlendirme: Islenen konunun anlasiima oranim belirlemek.”
Ogrt.4.D. “Evet kullantyorum. Siz olsaydiniz bu durumda ne yapardiniz? Bu sorunu béyle ¢ézebilir miyiz? Neden?
Burada sorun nedir? Sorunun farkina varma, soruna ¢éziim bulma, nasil yapilir? Baska ¢oziim yolu var mi? gibi
stratejiler ve diigtinme, iiretme amaclart igin kullanirim.”

Ogrt.5.D. “Elestirel diisiinceyi Tiirkce derslerinde kullanmaya ¢alistyorum. Beyin firtinast en ¢ok
bagvurdugumuz yontemler.”

Tablo 17: Deney grubu 6gretmenlerinin IMPROVE yontemine iligkin alt temalar ve yiikleme sayilari

Alt Temalar f

—
|

Olumlu Goriisler
e heyecan verici
problem ¢6zme becerisini arttirma
merak uyandirici
kullanish
diisiinme becerisini arttirma
kalici
motive edici
empati
Ozgiiven
anlatma becerisi

e e e a \® VS BN V)
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o aktif katilim 1
e eglenceli/keyifli 1
Olumsuz Goriisler 6
e zaman sikintisi 2
e baslarda zorlayici 2
e diisiinceyi yaziya aktarma zorlugu 1
e sikici 1
Toplam 23

Deney grubu 6gretmenlerinin goriisleri incelendiginde IMPROVE yontemine iliskin olarak “Olumlu Gériigler” ve
“Olumsuz Goriisler” seklinde iki alt tema ortaya ¢ikmistir. Bu alt temalara iligkin olarak 6grenci goriisleri asagida
verilmistir.

o  Olumlu Gériisler
Ogrt.1.D. “Cok faydali oldu. Sorunlar: ve ¢éziimleri anladilar. Ogrenciler kendi aorunlarina bile artik ¢éziim
bulmaya basladilar.”
Ogrt.2.D. “Ogrenciler icin farkl bir deneyim oldu. Grup ¢alismalart onlar igin heyecan verici idi. Birlikte
vaptigimiz ¢alisma benim igin de heyecan vericiydi.”
Ogrt.3.D. “Ogrenmeye motive etmesi. Empati duygusunu gelistirmesi. Sorunun ¢éziimiinde analiz ve farkl
diigtince kaliplart yaratmasi. Akil yiiriitmeye onem verdiler. Sorunlarin ¢oziimiinde giiven duygusu edindiler.
Kendi diisiincelerini ifade etme becerisi edindiler.Bu ¢alisma bende ve 6grencilerimde heyecan yaratti. Her hafta
yeni érnek olayr merak ettik. A¢tk u¢lu sorular anlatim becerisini gelistir.”
Ogrt.4.D. “Iyi ve kullamsh bir yontem. Diisiinme ve problem ¢ozme yetenegini arttirtyor. Yapilan ¢alismalarda
ogrenciler sonuca kendileri ulagtiklart icin daha etkili ve kalict oldu. Ogrencilerin zevk aldiklarini gozlemledim.
Iyi materyal hazirlanarak bu yéntem uygulanirsa diisiinen ve diisiindiiklerini paylasan, ozgiin ¢éziim yollart iireten
gengler yetistirmemize yardimci olacagimi diisiiniiyorum.”
Ogrt.5.D. “IMPROVE yonteminin en belirgin olumlu yénii tiim 6grencilerin etkinlige aktif katilmasi. Etkinliklerin
vapuldigi siire iginde 6grencilerde bir heyecan oldugu kesin. Farkli bir etkinlik 6grenme merakini arttiriyor.”

e Olumsuz Goriisler
Ogrt.1.D. “Eksik yanlar: yok fakat ¢cocuklar daha énce bu yontemle ¢alismadiklar icin zorlandilar.”
Ogrt.2.D. “Yapilandirici egitim sistemi icinde diigiiniilebilir. Ancak programin c¢ok fazla olmasi derslerin
yetistirilmesinde stkintili oluyor. Ders sonlarinda yapilan degerlendirme testleri onlara sikici geliyordu. ”
Ogrt.4.D. “Bagslangicta yontemde biraz zorlamldr.
Ogrt.5.D. “Eksik yonii zaman yonetimi, uzun siireli olmast.”

Tablo 18: Deney grubu 6gretmenlerinin IMPROVE yontemini diger derslerde kullanma isteklerine ve
nedenlerine yonelik alt temalar ve yiikleme sayilar

Alt Temalar f
Evet 6
e probleme alternatif ¢6ziim sunmasi 2
e diistinme becerisini arttirmasi 1
e grup caligmasi 1
e kavram Ogretimi 1
e  Ogrenmeyi hizlandirmasi 1
Hayir 1
e zaman yetersizligi 1
Toplam 7

IMPROVE yonteminin diger derslerde kullanilma isteklerine ve nedenlerine ydnelik olarak deney grubu
O0gretmenlerinin goriisleri incelendiginde “Evet” ve “Haywr” seklinde iki alt tema ortaya ¢ikmigtir. Bu alt temalara
iliskin olarak 6grenci goriigleri asagida verilmistir.

Ogrt.1.D. “Kazammlar ¢cok oldugu icin zaman yetersiz kaliyor. Once denedik sonra biraktik.”

Ogrt.2.D. “Kullamilabilir. Grup ¢alismalar: heyecan vericiydi.”

Ogrt.3.D. “Evet diisiindiim. Daha onceleri bu yontemi bilmeden kullandigimi fark ettim. Ogrenmeyi hizlandiriyor.
Problemi ¢oziimliiyor. Alternatif yaratiyor. ”
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Ogrt.4.D. “Evet diisiiniiyorum. Ciinkii bu yontem diiginme, ozgiin ¢coziim bulma yeteneklerini giiclendiriyor.”
Ogrt.5.D. “Yararlanmay: diisiiniiyorum. Kavramlarin ogretilmesinde daha etkin yontemlerden biridir. ”

Tablo 19: Deney grubu 6gretmenlerinin IMPROVE yontemi ile ilgili tavsiyelerine iliskin alt temalar ve yiikleme
sayilart

Alt Temalar f

Smif Mevcudu Az Olmah
Farkh Materyallerle Desteklenmeli
Degerlendirme Sorulari

e  Farkli sorular eklenmeli
e Soru sayist azaltilmal
Farkh Tekniklerle Desteklenmeli

Kazanimin Az Oldugu Derslerde Kullanilmah

QO |k | (= — NN N

Toplam

IMPROVE yontemi ile ilgili tavsiyeler iliskin deney grubu Ogretmenlerinin goriisleri incelendiginde “Simif
Mevcudu Az Olmali”, “Farkli Materyallerle Desteklenmeli”, “Degerlendirme Sorulari”, “Farkli Tekniklerle
Desteklenmeli” ve “Kazanimin Az Oldugu Derslerde Kullanilmali” seklinde dort alt tema ortaya ¢ikmustir. Bu
alt temalara iligkin olarak &grenci goriisleri agagida verilmistir.

Ogrt.1.D. “Sunif mevcudu az olan simflarda daha verimli olacagini diisiiniiyorum... Kazammi az olan derslerde
de daha iyi olabilir’

Ogrt.2.D. “Degerlendirme yontemi hep ayni sorulardan olusmast bir siire sonra cazibesini kaybediyordu. Farkli
soru tipleri olabilirdi.”

Ogrt.3.D. “Konu islenisinde gorsellere agirlik verilebilirdi.. Ornek olay drama yontemiyle daha etkileyici hale
getirilebilinirdi.”

Ogrt.4.D. “Iyi materyal hazirlanarak bu yontem uygulamirsa diiiinen ve diisiindiiklerini paylasan, 6zgiin ¢oziim
yollari iireten gengler yetistirmemize yardimct olacagini diigiiniiyorum.”

Ogrt.5.D. “Bu yontemin az mevcutlu simiflarda daha etkin yararlanilir goriisiindeyim ... Formlardaki soru adetinin
azaltilmast ogrenci seviyesine ve anlamasina yardimct olmali.

Sonug¢

Aragtirmadan elde edilen sonuglara gore, sinif 6gretmenlerinin deger 6gretimini toplumsal degerlerin aktariimasi
olarak tanimladiklar1 sdylenebilir. Ayrica 6gretmenlerin tamamina yakininin deger 6gretimini gerekli gordiikleri
belirlenmistir. Ogretmenlerin genel olarak Sosyal Bilgiler dersinde deger 6gretimi yaptiklar1 ve en ¢ok deger
aciklama ile rol model olmay1 benimsedikleri sonuglarma ulasimistir. Ogretmenler, deger 6gretiminde en cok
okul ve gevre arasindaki uyumsuzluktan dolayi sorun yasadiklarini belirtmiglerdir.

Son olarak deney grubu dgretmenlerinin derste kullanilan IMPROVE yontemine iligkin genel olarak olumlu yonde
goriis bildirdikleri belirlenmistir. IMPROVE yontemi ile ders isleyen dgretmenler en ¢ok zaman yetersizliginden
kaynakli sorun yasadiklarini belirtmislerdir.
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Abstract

Pesticides accumulate along the food chain to concentrate in the last links of this chain, hence the indirect effects
that pesticides can have on certain organisms. Our work focused on the evaluation of the acute toxicity of a
repellent pesticide, anthraquinone on the white rat. According to our results the administration of doses: 1562.5mg
/ kg, 3125mg / kg and 6250mg / kg, duringl5 days does not cause any change in weight in treated animals but
causes a disruption of the intake and food. No mortality was recorded for the animals treated with dose 1, however
50% of the individuals died among the animals treated with the dose 2 and 75% with the dose 3. The assay of the
biochemical parameters revealed a modification of the rates of plasma urea. The results corresponding to the
histological study of the organs made it possible to observe a modification of the appearance of the renal
parenchyma, disorganization of the hair pellets, decrease in the number of glomeruli as well as empty Bowman
spaces and haemorrhages at the renal cortex level. At the hepatic level, there is disorganization of the parenchyma
which is manifested by an increase in the size of the liver lobules, vasodilatation of the central vein and the presence
of haemorrhagic zones.
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IN SILICO ANALYSIS FOR CHARACTERIZING THE STRUCTURE
AND BINDING PROPERTIES OF ALA-HIS-LYS (AHK) TRIPEPTIDE
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Abstract: AHK (Alanine-Histidine-Lysine) tripeptide, known as an antioxidant because of its amino acid properties, has
been clinically developed for the treatment of hair loss and skin rash. The copper complex of this tripeptide (AHK-Cu) is an
analog with a stronger effect than the Gly-His-Lys (GHK-Cu) tripeptide which is used for hair growth. The effects of AHK-
Cu on human hair growth were evaluated by in vitro studies (Pyo, 2007) and the results showed that AHK-Cu promotes the
growth of human hair follicles. In addition, Vitamin C conjugated AHK has been developed to increase collagen synthesis
and promote human dermal fibroblast growth. These results provided important data for the development of peptide-based
bone regenerative agents for the treatment of bone-related disorders (Jung, 2018).

The aim of this study is to determine the most stable geometric structure of AHK tripeptide by using theoretical methods with
different approaches to determine the binding properties with proteins that can act in the body.

Firstly, the most stable molecular structure of tripeptide was determined with the help of quantum mechanical method, which
included electronic interactions in the calculation. Then, the most efficient structure of the tripeptide in the water medium
such as the human body was determined using Molecular Dynamic (MD) analysis. In addition; the binding properties of title
tripeptide was investigated by molecular docking technique. The discovery and improvement of the structure and activity of
cosmetic peptide is an active field of study, particularly in biochemistry and pharmacology.

Keywords: AHK, L-Alanine-L-Histidine-L-Lysine, tripeptide-copper complex, DFT, MD, Molecular Docking

Introduction

Drugs are a very important factor that affect human life and health. Unfortunately, the discovery of molecules
result in safe and effective drugs involves a process that has high cost, production, development and testing
stages; they must go through certain stages as a result of the experiments performed in the laboratory, and then
include clinical research. Designing and developing the most effective drug in a short time and with lower costs
attracts the attention of many scientists working in different fields. In the process of designing the most effective
drug, in silico methods are preferred because it minimizes time and cost. The appropriate drug structures
obtained in accordance with the calculations made with in silico methods also allow more rational drug designs
by reducing the processes of organic synthesis with high budget. The aim of molecular modeling methods that
define molecular systems at the atomistic level is to show how atoms and molecules can interact with a three-
dimensional image and simulation, and to determine the structure of these interaction mechanisms. These models
can also be used to interpret existing observations or to predict new chemical behaviors. In the drug design
process, in silico methods have become a valuable and necessary tool for the modeling of molecular structures
that have been nominated for drugs, for increasing the effectiveness of drugs, and for the design of new drug
molecules with unknown molecular structure. With these methods, it is possible to examine the relationship
between chemical structure and function from small systems to large biologic molecules and material groups.
The contribution of modern computer-aided drug design to the discovery of drugs is an indisputable fact and is
understood to have been used by large pharmaceutical companies in many commercially available drugs.
Modern computer-aided drug design has contributed to the discovery and development of many medicines such
as Captopril, Dorzolamide, Saquinavir, Zanamivir, Oseltamivir, Aliskiren, Boceprevir, Nolatrexed, Rupintrivir,
and NVP-AUY922.
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AHK (Alanine-Histidine-Lysine) tripeptide which shows antioxidant effect because of its amino acid properties,
has been clinically developed for the treatment of hair loss and skin rash (Rushton, 2002 and Shimura, 2017). It
is claimed that copper peptides can increase hair follicle size and create a healthier environment for the growth
of scalp hairs. AHK copper complex (AHK-Cu) is an analog of Gly-His-Lys copper complex (GHK-Cu), which
has antioxidant and anti-inflammatory effects, is recommended for wound healing, enhancing the effect of
immune cells, stimulating collagen synthesis, skin fibroblasts and the growth of blood vessels. The effects of
AHK-Cu on human hair growth were evaluated many in-vitro and ex-vivo studies (Pyo, 2007) and it also
promotes the growth of human hair follicles (Patt, 2009). It provides an increase dermal cell multiplication and
viability to help to production of collagen (Patt, 2010). It has also stronger effect than GHK-Cu for hair growth.
Vitamin C conjugated AHK has been developed to increase collagen synthesis and promote human dermal
fibroblast growth. These results provided important data for the development of peptide-based bone regenerative
agents and for the treatment of bone-related disorders (Jung, 2018). The aim of this study is to determine the
most stable molecular structure of AHK tripeptide, which is a very effective field of cosmetic use, and to identify
the binding mechanisms by proteins with which it acts.

Materials and Methods

Molecular Dynamic Method

Molecular Dynamic Simulation was performed using the GROMACS software (version 5.1.2) (Van Der Spoel,
2005) to determine the conformational change in the water medium on the optimized geometry, calculated at
DFT/B3LYP level of theory with the 6-311++ G (d,p) basis set, of the AHK in the vacuum medium obtained by
the Gaussian 09 software program (Frisch, 2009). Initially, the GROMOS96 54a7 force field (van Gunsteren,
1996) was chosen where the topology file would be created to perform molecular dynamic simulation. AHK
tripeptide was placed at the center, a distance of 1.0 nm between the outside of the molecule and the edge of the
solvent box, and simulated with water medium. The cubic box was filled with 978 moles of SPC (simple point
charge) water (Smith, 1993) mediums and two Na+ and three Cl- ions were added in the cubic box to neutralize
the system. The steepest descent method was chosen for the energy minimization at 200 ps for water medium.
To equilibrate the temperature and pressure of the systems, NVT (50 ps) and NPT (500 ps) ensembles were
carried out for 310 K temperature using a V-rescale thermostat (Bussi, 2007) and 1 bar pressure using the
isotropic Parrinello-Rahman barostat (Parrinello, 1981). To obtain the trajectory files during 5 ns for analysis the
systems behaviors’, Molecular dynamics (MD) simulations were performed by applying periodic boundary
conditions in all three directions. Leap-frog algorithm was used in equation of motion was united in order to
generate time-dependent trajectories. All bond lengths were constrained with the LINCS (linear constraint
solver) algorithm (Hess, 1997). The Particle Mesh Ewald (PME) method (Darden, 1993) was used to calculate
the long-range electrostatic interaction with a grid width of 0.16 nm and a fourth order cubic interpolation. Verlet
cut-off scheme (Verlet, 1967) was used with a 0.8 nm cut-off radius for identified the cut-off distances, the van
der Waals and the short-range electrostatic interactions. The atom coordinates, velocities and energies were
saved every step and obtained the trajectory files. The resulting of trajectory files were viewed and analyzed with
the VMD software (Humphrey, 1996).

Molecular Docking Method and ADME Analysis

The molecular structure of the AHK tripeptide, which was subjected to molecular dynamics simulation in the
water medium for 5 ns at GROMACS program introduced to Schrodinger Maestro program for use as a ligand in
the calculation of docking. Schrédinger Lig Prep module was used to prepare ligand to docking analysis. AHK
was prepared for docking calculations using the OPLS3 force field (Harder, 2015). A maximum of 24
stereoisomers were produced for the ligand after the ionization states at pH 7.0 + 2.0 were selected. The
tripeptide-copper complex, defined as a growth factor, stimulates the proliferation of dermal fibroblasts and
increases vascular endothelial growth factor production, while at the same time decreasing the secretion of
transformed growth factor-betal by dermal fibroblasts. For this reason, Vascular endothelial growth factor
receptor 2 (pdb code: 3VO3) (Miyamoto, 2013) was prefered as a receptor and was prepared with Protein
preparation wizard tool (Sastry, 2013) in Schrodinger software. The docking analysis of AHK tripeptide onto a
vascular endothelial growth factor receptor-2 was performed. The receptor was obtained from the PDB database
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but due to the lack of residues in the protein structure, the crystal structure was obtained using the SWISS-
MODEL server (Bienert, 2016). All waters, metals and ions except protein were deleted from the data file. The
polar hydrogens were added to the heavy atoms in the protein. The bond orders were assigned, charges were
defined at pH 7.0 and the selected receptor was optimized using PROPKA (Sendergaard, 2011). The heavy
atoms in the receptor were converged by preferring 0.3A° RMSD and the OPLS3 force field. After the grid was
generated using glide grid generation tool, drug candidate molecule was docked to the receptors using Glide SP
(standard precision) module of the Maestro version 11.4 (Friesner, 2006; Friesner, 2004; Halgren,2004).
Determination of the pharmacokinetic properties of drug candidate molecules is very important for the design
and synthesis of drugs with better bioavailability. The drug candidate compounds which easily absorbed orally,
easily transported to the target region (skin, stomach, blood brain barrier) in the body and easily removed from
the body are determined by ADME profiles which are required by the FDA in the drug approval process (Ntie-
Kang,2013). The Qik-Prop module was used to determine the ADME profile of the AHK tripeptide.

Results and Discussion

Molecular Dynamics Results

Molecular Dynamic Simulation was performed using the GROMACS software (version 5.1.2) to determine the
conformational change in the water medium on the optimized geometry, calculated at DFT/B3LYP level of
theory with the 6-311++ G (d,p) basis set, of the AHK in the vacuum medium obtained by the Gaussian 09
software program. The AHK tripeptide was trapped in 978 moles of water molecule and two Na+ and three Cl-
ions were added to ensure system neutralization in Fig.1. For the energy minimization, the steepest descent
method was chosen at 200 ps for water medium in Fig. 2. Using the NVT (50 ps) and NPT (500 ps) assemblies,
the temperature and pressure of the system were brought to 310 K and 1 bar, respectively, and a 5 ns Molecular
dynamic (MD) simulation was performed, thereby examining the conformational change of the peptide in a
similar environment to the human body. During the simulation, the RMSD value of AHK tripeptide in water
medium was found to be in the range 0f 0.02 - 0.1 nm in Fig. 3. A rmsd of about 0.2 nm or less indicates that the
peptide is in its original crystal form. The Rg change graph was also plotted for 5 ns. According to this graph, the
constant Rg value to a relatively constant mean tells us that the peptide has stable structure in the water medium
in Fig.4.

Figure 1: AHK tripeptide in a cubic box solvated with 978 SPC water molecules with two Na" and three CI°
ions.
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Figure 2: The potential energy minimization of the system using the Steepest Descent algorithm for water
medium system of AHK tripeptide.
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Figure 3: The RMSD values of the water medium system of AHK tripeptide.
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Figure 4: The Radius of gyration valuesof the water medium system of AHK tripeptide.

Molecular Docking and ADME Results

The docking analysis of AHK tripeptide onto a vascular endothelial growth factor receptor 2 (pdb code: 3VO3)
was performed and the most possible binding energies were calculated at

-7.769 kcal / mol in Fig. Sand Fig. 6. In the active region of the protein in which the AHK tripeptide interacts
with, the green, blue, dark blue and orange colored parts represent regions of hydrophobic, polar, positively
charged and negatively charged amino acids, respectively in Fig.7. The strong hydrogen bonds formed resulted
in the formation of stable binding poses between AHK tripeptide and protein. As shown in Fig.7. and Fig.8, the
hydrogen bonds formed with LEU-37 (1,81 A and 2.39 A), LYS-117 (1.62 A), CYS-116 (1.67 A) and ASN-120
(1.79 A and 2.18 A) residues for vascular endothelial growth factor receptor 2. The electrostatic potential of the
vascular endothelial growth factor receptor 2 and the docked pose of the AHK was shown in Fig.9. The ADME
profile, in which the pharmacokinetic properties of AHK was determined by Qikprop tool of the Maestro
software in Table 1. Pharmacokinetic parameters which are required for predicting the drug-like properties of
molecules were defined based on Lipinski 5s rule. According to this rule; the molecular weight should not be
greater than 500Mw, no more than 5 hydrogen bond donors, no more than 10 hydrogen bond acceptors, and the
octanol / water partition coefficient should not be greater than 5. AHK tripeptide has 354 g/mol molecular
weight, 6.5 hydrogen bond donors and 9.5 hydrogen bond acceptors, and the calculated value of octanol / water
partition coefficient was-3.615. The rate of skin permeability (SP) is a very important pharmacokinetic property
for the transdermal effect of drugs and cosmetics, especially in the fields of medicine and cosmetics. The
calculated QP log Kp for skin permeability (Kp in cm/hr) value of AHK tripeptide was -9.743. It is also
important to know the ability to cross the blood brain barrier. The calculated brain/blood partition coefficient
(QPlogBB) is -2.635 and is within the recommended range of value (-3.0 — 1. 2).
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Figure 5: The binding poses between the active site of the vascular endothelial growth factor receptor 2 and
AHK tripeptide.

docking score
docking score

65 |

-6.8

76

12 14 16 18 20 22 24 26 28 30
Energy

Figure 6: The possible docking score values and their energies between the vascular endothelial growth factor
receptor 2 and AHK tripeptide.
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Figure 7: 2D ligand interaction of AHK tripeptide in the active side of the vascular endothelial growth factor
receptor 2.

Figure 8: The hyogen binding interactions of AHK with LEU-37 (1,81 A and 2.39 A), LYS-117 (1.62 A),
CYS-116 (1.67 A) and ASN-120 (1.79 A and 2.18 A) residues for vascular endothelial growth factor receptor 2
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Figure 9: The electrostatic potential of the vascular endothelial growth factor receptor 2 and the docked pose of

the AHK.

Table 1: The calculated ADME properties of AHK tripeptide.

Principal Descriptors: Values Recommended Values
Solute Molecular Weight 354.408 (130.0/725.0)
Solute Dipole Moment (D) = 10.434 (1.0/12.5)
Solute Total SASA = 680.653 (300.0 /1000.0)
Solute Hydrophobic SASA = 284.204 (0.0/750.0)
Solute Hydrophilic SASA = 307.16 (7.0/330.0)
Solute Carbon Pi  SASA = 89.289 (0.0/450.0)
Solute Weakly Polar SASA = 0 ( 0.0/175.0)
Solute Molecular Volume = 1191.368  (500.0/2000.0)
(A”3)

Solute vdW Polar SA (PSA) = 195.19 ( 7.0/200.0)
Solute No. of Rotatable = 13 ( 0.0/ 15.0)
Bonds

Solute as Donor - Hydrogen = 6.5 ( 0.0/ 6.0)*
Bonds

Solute as Acceptor - Hydrogen = 95 ( 2.0/ 20.0)
Bonds

Solute Globularity (Sphere=1) = 0.798 ( 0.75/ 0.95)
Solute Ionization Potential (eV) = 9.357 ( 7.9/ 10.5)
Solute Electron Affinity (eV) = -0.183 (-09/ 1.7
Predictions for Properties:

QP Polarizability (Angstroms™3) = 34.030M  ( 13.0/ 70.0)
QP log P for hexadecane/gas = 13.579M  ( 4.0/ 18.0)
QP log P for octanol/gas = 27.160M ( 8.0/ 35.0)
QP log P for water/gas = 23858M ( 4.0/ 45.0)
QP log P for octanol/water = -3.615 (-2.0/ 6.5*
QP log S for aqueous solubility = 0.5 ( -6.5/ 0.5)*
QP log S - conformation = 0.548 (-6.5/ 0.5)
independent

QP log K hsa Serum Protein = -1.479 (-1.5/7 1.5)
Binding

QP log BB for  brain/blood = -2.635 (-3.0/ 1.2)
No. of Primary Metabolites = 8 ( L0/ 8.0)
Predicted CNS Activity (-- to ++) = --

HERG K+ Channel Blockage: log = -2.114 (concern below -5)

IC50
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Apparent Caco-2 Permeability =0 (<25 poor. >500 great)
(nm/sec)

Apparent MDCK  Permeability = 0 (<25 poor. >500 great)
(nm/sec)

QP log Kp for skin permeability = -9.743 (Kp in cm/hr)

Jm. max transdermal transport =0 (micrograms/cm”2-hr)
rate

Lipinski Rule of 5 Violations =1 (maximum is 4)
Jorgensen Rule of 3 Violations = 2 (maximum is 3)

% Human Oral AbsorptioninGI = 0 (<25% is poor)
(+-20%)

Qual. Model for Human Oral = low (>80% is high)
Absorption

Conclusion

Along with its high antioxidant properties, AHK tripeptide is used in the treatment of hair loss and skin rashes,
and it also has an important potential in cosmetics because it helps collagen production and increases dermal cell
proliferation and viability. AHK tripeptide which has such important fields of application has been modeled for
the first time using in silico methods, the most stable geometric structure has been determined, the
conformational variations tripeptide in body conditions (water medium) has been examined and also the
mechanism of interaction of AHK tripeptide with possible receptor that can effect in the body has been revealed.
The discovery and development of peptide structures with a more active and improved mechanism of action is an
active field of study, particularly in biochemistry and pharmacology and cosmetic. This study, which reveals the
molecular structure, conformational change and mechanism of action of AHK tripeptide, is an original study.
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Abstract:

AHK (Alanine-Histidine-Lysine) tripeptide, known as an antioxidant because of its amino acid properties, has
been clinically developed for the treatment of hair loss and skin rash. The copper complex of this tripeptide (AHK-
Cu) is an analog with a stronger effect than the Gly-His-Lys (GHK-Cu) tripeptide which is used for hair growth.
The effects of AHK-Cu on human hair growth were evaluated by in vitro studies (Pyo, 2007)and the results showed
that AHK-Cu promotes the growth of human hair follicles. In addition, Vitamin C conjugated AHK has been
developed to increase collagen synthesis and promote human dermal fibroblast growth. These results provided
important data for the development of peptide-based bone regenerative agents for the treatment of bone-related
disorders (Jung, 2018).

The aim of this study is to determine the most stable geometric structure of AHK tripeptide by using theoretical
methods with different approaches to determine the binding properties with proteins that can act in the body.

Firstly, the most stable molecular structure of tripeptide was determined with the help of quantum mechanical
method, which included electronic interactions in the calculation. Then, the most efficient structure of the
tripeptide in the water medium such as the human body was determined using Molecular Dynamic (MD) analysis.
In addition; the binding properties of title tripeptide was investigated by molecular docking technique. The
discovery and improvement of the structure and activity of cosmetic peptide is an active field of study, particularly
in biochemistry and pharmacology.

Keywords: AHK, L-Alanine-L-Histidine-L-Lysine, tripeptide-copper complex, DFT, MD, Molecular Docking
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Abstract:

The present study aims to investigate the effects of banking credits on domestic savings in the banking industry of
European Union (EU) member countries. Results using data period of 1992-2017 confirm cointegration
relationship between credits and savings in the EU. Furthermore, results of the present study reveal that changes
in credits are likely to have adverse effects on savings in the overall panel and in 16 out of 28 member countries.
Results of this study also suggest that credits and savings in the EU are interrelated across member countries.

JEL Codes: C33; E21; E51.
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INVESTIGATING FAN PURCHASE INTENTION: THE CASE
OF TURKISH SPORT CLUBS

Tolga KATLAV
tolga.katlav@emu.edu.tr

Abstract

The fans in Turkey, the love of football and basketball, the interest, embrace and integration of the country is due
to the demand. This intense interest has brought success in football and basketball with the support of supporters.
Football and basketball, which are identified with fans in Turkey, are seen as an economic potential for sports
clubs, the degree of adherence to the clubs of fans, the increasing population and the ratio of economic value to
success. The purpose of this study is to investigate the purchase intention of licensed products of sports clubs of
fans in Turkey, using the theory of planned behavior. The sample of the study consisted of 310 randomly selected
people living nearby the city center of Istanbul city in Turkey. According to the results of research evidenced that
attitude toward behavior, subjective norms, and perceived behavioral control positively influenced the fans buying
intentions. A significant difference was found in the examination of the gender with a subjective norm variable
between the variables. This difference can be said that the sports club, where female participants are fans of men,
is the result of separate social environmental factors and normative beliefs in the purchase of licensed sports
products. The effect of perceived behavioral control on purchase intention was found stronger than the first two
predictors. Although perceived control appeared to have a relatively strong effect on purchase intentions of fans,
it can change over time and thus, affect the future purchase intentions. In this manner, it is of prime importance
for sports clubs to integrate that into their sales strategies, because they rely heavily on the sale of their licensed
products. Other implications and limitations are further discussed. On the other hand, the most important element
in the purchase of licensed products of fans in sports clubs, ' ' Because I'm proud of my team ' ' is seen, ' ' To be
noticed and to take care of ' ' as the least important purchasing element has been observed. When we look at the
licensed products purchased by the fans, the most purchased and preferred product of the Besiktas, Fenerbahce
and Galatasaray fans is the clothing, the least purchased product is the fan line.
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METALIK ORANLI DiK UCGENLER VE GENEL OZELLIKLERIi
UZERINE
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2 Enka Schools, Sakarya, TURKEY
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cmert.karakas@stu.enka.k12.tr

Ozet: Bu caligmada, baslangic noktasi olarak (x? — gx — 1 = 0) genel denklemi ile elde
edilen ¢, Metalik Oranlar1 baz alinmig ve 6zellikle ilk {ig oran olan; ¢ = 1 igin Altin Oran, ¢
=2 i¢in Glimiis Oran ve ¢ = 3 i¢in Bronz Oran i¢in incelenmistir. Literatiirden farkli olarak bu
denklemlerin sadece pozitif kokleri degil, negatif koklerin mutlak degerleri de alinmustir. Bu
kokler kenarlar1 tam say1 olan 6zel dik iiggenlerin iiretildigi |m? + n?|? = |m? —n?|? +
[2mn|? 6zdesligine yerlestirilerek 6zel dik tiggenler elde edilmistir. Literatiir taramalarinda bu
ozel dik tliggenlerin tanimlanmadigi goriildiigiinden, @, bazli metalik dik iicgenler olarak
isimlendirilmis, sonrasinda ise bu 6zel dik tiggenlerin kenar uzunluklari, alanlari, ¢evreleri, i¢
teget cemberlerinin yarigaplari, gevrel gemberlerinin yarigaplari ve dar agilarimin tanjantlari gibi
degerleri; ¢, Metalik Oranlar1 ve Metalik Oranlarm elde edildigi denklemlerin A,
diskriminantlari cinsinden bulunmustur. Sonug olarak bu 6zel {iggenlerin arastirilan 6zellikleri
arasindaki bagintilar incelenip, 6zel say1 dizileriyle n. terime ulagilarak genellestirilmis ve
formiile edilmistir. Aragtirma kapsami ilk ti¢c Metal Oranla sinirli olmakla birlikte, agirlikl
olarak geometrik 6zellikler incelenmistir.

Anahtar Kelimeler: Metalik Oranlar, Metalik Dik Ucgenler, Dik Ucggenlerde Temel
Bagmtilar, Pisagor Teoremi

Giris

Dik iiggenlerde kenar bagntismi veren, M.O. 570 yilinda dogmus Yunan matematikci ve felsefeci Pisagor, su
teoremi ile iinliidiir. “Bir dik {iggende, iicgenin kenarlar1 arasinda 6zel bir bagint1 vardir: Eger hipoteniis olarak
isimlendirilen en uzun kenar a, diger kenarlar b ve ¢ olarak alnirsa, a? = b? + ¢? dir” (Knott, n.d.).

Pisagor bagntisi ilk olarak Oklid’in “Elementler” isimli kitabinda gegmektedir. Giiniimiize kadar {izerinde ¢ok
durulmus ve bugiine kadar 400’ {in tizerinde bilinen ispat1 yapilmistir. Bunun yaninda, birgok matematik alaninda

da uygulamalar1 vardir (Maor, 2010).

Pisagor teoreminde a? = b? + c? cebirsel ifadesi icin m, n € Z* ve m > n olmak iizere,

+n?
—n?
=2mn

a =m?
b =m?

a

olarak segcilirse, bu durumda
(m? +n%)? = (m? — n?)? + 2mn)? (1)

elde edilir (Sekil 1).

2mn

A mz_ nz C

Sekil 1. m ve n ye gore Pisagor bagintisi
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Bunun yaninda m > n sartim saglayan irrasyonel sayilarda da bu bagmti1 kullanilabilir. Ornek olarak; m = 2v2
ve n = V2 alindiginda 3 - 4 - 5 {iggeninin bir kat1 olan 6 - 8 -10 iicgeni elde edilmektedir (Knott, n.d.). Diger
taraftan, Altin oran, giiniimiizde ¢ (fi) harfiyle tanimlanan irrasyonel bir sayidir. Altin oranm ilk tanimi MO 3.
yy’ da Oklid tarafindan su sekilde ifade edilmistir:

AC bir dogru parcasi olsun ve B de bunun iizerinde bir nokta olsun.

A B c
Sekil 2. AC dogru pargasi ve iizerindeki B noktast

AB dogru pargasmnin uzunlugu 1 birim ve AC dogru pargasinmn uzunlugu x birim olarak alindiginda, BC dogru
pargasmin uzunlugu x-1 birim olacaktir (Sekil 2). Eger burada, AC dogru parcasinin uzunlugu yani x birimin,
biiytik parca olan AB dogru pargasina yani 1’e orani, ayni1 sekilde biiytik par¢a olan AB dogru pargasmin BC dogru
parcasina yani x-1’e oranina esitlenirse,

elde edilir ve bu esitlik,
x>—x—1=0 )

bi¢iminde yazilabilir. Bu denklem, Fibonacci denklemi olarak isimlendirilir ve kokleri alfin orant verir. Bu ikinci
dereceden denklemin kokleri,

_1+V5
X1 = ) =@
_1-v5 -1

olarak elde edilir (Dunlap, 1997).
Eger yukarida elde edilen (2) denklemi genellestirmek igin, x’in katsayisi ¢ olarak alinirsa,
x2—qx—1=0 3)

denklemi elde edilir. Bu denklemdeki g’ nun degerine gére Metalik Oranlar elde edilir. Elde edilen metal oran ¢,
olarak ifade edilir ve ¢ katsayisina bagl olarak asagidaki sekilde yazilir (Spinadel, 1999):

g=1licin x?—x—1=0 denklemive ¢, = %g yani Altin Oran, ()
g=2i¢in x?>—2x—1=0 denklemive @, =1++v2  yani Giimiis Oran, ®)
g=3icin x?—3x—1 =0 denklemive @3 = EAAEE] yani Bronz Oran 6)

2

Amacg

Bu galismada, Altin Oran, Giimiis Oran ve Bronz Oran gibi ¢, Metalik Oranlarm Pisagor Teoreminin temel
alindig1 ve dik iiggenlerin elde edildigi 6zdesliklerden biri olan |m? + n?|? = |m? — n?|? + |2mn|? 6zdesligine
yerlestirilerek elde edilen iiggenler ve genel dzelliklerini tanimlanmak ve formiile etmek amaglanmuistir.

Yontem

Sekil 1 de belirtilen iggenin kenarlariin pozitif reel say1 olabilmesi igin m > n olmasi sart1 kosulmustu.
2|

|

a=|m?+n
b=|m?—-n
¢ = |2mn]|
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olarak alindiginda, iiggenin kenarlar1 her reel m ve n degeri i¢in pozitif olur. Béylece, m > n sart1 bir zorunluluk
olmaktan ¢ikar ve artik negatif m ve n degerleri de almabilir. Dolayisiyla, dik tiggen kenar uzunluklar1 arasinda

|m? +n?|? = |m? — n?|? + |2mn|? @)
yazilabilir (Sekil 3).
I+ nl
12mnl
A Im? n?l ¢

Sekil 3. Mutlak degerli m ve n ye bagli Pisagor bagintisi

Metalik Oranlarin elde edildigi denklemlerin diger koklerinin bulunmasi
Metalik oranlardan ilki olan altin oranin elde edildigi denklem (4) de belirtildigi gibi

x2-x—-1=0
dir. A> 0 oldugu i¢in denklemin 2 reel kokii vardir, bunlar

_1+V5 1-/5

j— — — !
5 P11 Ve X = —— = ¢y,

X1
benzer sekilde, giimiis oran i¢in (5) denklemin reel kokleri
x;=1+V2=¢, ve x,=1—+2=¢),
ve bronz oran i¢in (6) denklemin reel kokleri de

3+v13 3—-v13
X1 = > = @3 V€ X, =

dirler.

Elde edilen bu degerler sirayla Sekil 3. deki ABC ii¢genine yerlestirilebilir (Sekil 4).
B

, |(eg)? + (23)*]
2|e,- 04

l(0,)? = (0)?]
Sekil 4. Metalik denklem kokleri ile dik iggenin kenar uzunluklar

Literatiirde Sekil 4. den elde edilen dik tiggen ¢esitleri i¢in bir tanimlama bulunmamaktadir. Bu nedenle asagidaki
tanimi verelim:

Tanmm: q € Z* olmak iizere, Metalik Oranlarin elde edildigi x? —gx — 1 = 0 genel denkleminin koékleri,
metalik oran olan kokii ¢, ve diger kokii ¢ olsun. m = ¢, ve n = ¢, secilmek iizere (|m?* + n?|* =
|m? —n?|? + |2mn|?) esitligini saglayan dik tiggenlere ¢, bazli Metalik Dik Uggenler denir ve ilk ii¢ metalik
orana gore:

g = 1igin @, bazh Altn Dik Uggen,

q =2 i¢in ¢, bazl Giimiis Dik"U(:gen,
q =3 i¢in @3 bazli Bronz Dik Uggen
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olarak isimlendirilir.

Calismanin bundan sonraki kisminda bu tanimlamaya goére elde edilen dik tiggen isimleri kullanilarak devam
edilecektir.

Metal Oran Denklemlerinin Koéklerinin Pisagor Teoremine Uygulanmasi
a) Altin Oran denkleminin kokleri icin
Tamimda verildigi gibi, (4) denkleminin kokleri ¢4, @1 ve m = ¢, n = ¢ olsun. (7) denkleminde
yerine konularak;

145, 1-+5
a=|m*+n?| = [(p)? + (p1)?| = |( g )T =30
1+V5, 1-45
b= m? — 1| = (1) — (@})?] = |( 7 ) = s
c = 2mn| = 2¢;. @1 = |2-1+2\/§'1_T\/§| = 2br

olarak bulunur, bdylece Sekil 5. deki ¢, bazl Altin Dik Uggen elde edilir.

A NG C
Sekil 5. ¢, bazh Altin Dik Uggen

b) Giimiis Oran denkleminin kokleri icin
(5) denkleminin kokleri ¢, @3 ve m = @5, n = @5 olsun. (7) denkleminde yerine konularak;

a=Im?+n? = [(9)? + (95)? = |1 +V2)? + (1 - V2)?| = 6 br
b =m? —n?| = [(92)? = (95)*| = |(1 +V2)? = (1 = V2)?| = 2V8br
¢ = 2mn| = 20,95 = |2.(1 +V2)(1 =V2)| = 2 br

olarak bulunur, boylece Sekil 6. deki ¢, bazli Giimiis Dik Uggen elde edilir.

A e C
Sekil 6. ¢, bazli Giimiis Dik Uggen

¢) Bronz Oran denkleminin kokleri i¢in
(6) denkleminin kokleri @5, @3 ve m = @3, n = @3 olsun. (7) denkleminde yerine konularak;

a=|m?+n?| = [(p3)* + (93)?* = ‘(3 +2\/ﬁ)2 + (3 _Zm)Z = 11br
b =|m? —n?| = |[(¢3)? — (¢3)?| = ‘(3 +2\/E)2 - (3 _ZX/ﬁ)2 = 3V13 br
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3++13 3-+13

> > = 2 br

¢ = 2mn| = [2¢5. 93] = |2.

olarak bulunur, boylece Sekil 7. daki ¢ bazli Bronz Dik Ucgen elde edilir.

B

1

A 3,\/E C
Sekil 7. @5 bazh Bronz Dik Uggen

Metalik Dik Ucgenlerin Genel Ozellikleri
Bu bdliimde ¢, bazli Metalik dik liggenlerin alan, gevre, ig teget gemberinin yarigapi, gevrel gemberinin yarigap1
ve tanjant degerleri incelenmektedir.

Altin dik Uggenin Genel Ozellikleri
Alani ve Cevresi

Alan (ABC)= %5 = 28 = (5 2
dir ve x2 —x — 1 = 0 denkleminin diskriminant1 A;=5 oldugundan
Alan(ABC)= [ A; br?
yine ayni sekilde
Cevre(ABC)= a+b+c=24+3+V5=5++5br

ve dolayisiyla

Cevre(ABC)= A, + /A, br
seklinde genellestirilebilir.
i¢ Teget Cemberinin Yaricap:

11, @, bazh Altin Dik Ucgenin ic teget cemberin yarigap1 olsun, i¢ teget gemberinin yarigapi bilinen iiggenin
alani,

a+b+c
2

Alan(ABC)= u.1; ve u =

oldugundan,
a+b+c 2+3+V5 5++5
u= = = br
2 2 2
ve
Alan(ABO=( 225). 7, =5
Oldugundan
2 b
r = r
R
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elde edilir. Buradan genelleme yaparak, (4) denkleminde altin oran ¢, = 1+T\/§ oldugundan

r_l
1 P1

bi¢iminde yazilabilir.

Cevrel Cemberinin Yaricapi
Cevrel Cemberinin yarigapt R, olan bir ii¢gen i¢in Siniis teoreminden, 2R, = SL oldugundan,

inA
2R, =§ ve Ry :gbr
elde edilir.
Pisagor teoreminden; 22 + V5 =32 yani 4 +5 = 32 dir.
A;=5 oldugundan, genel olarak ifade edilmek istersek;
44+ A=3% J4+ A=3

bi¢iminde yazilabilir. Bu durumda,

= b
1 2 r
elde edilir.
Dar Acilarinin Tanjant Degerleri
Kolayca,
tanC 2 2
anC = —==
NN
V5 /A
tanB = > =3 !

olarak genellestirilebilir.

Giimiis Dik U¢genin Genel Ozellikleri
Alam ve Cevresi

Alan(ABC)= % = 2258 = /g pr2
dir ve yani x2 — 2x — 1 = 0 denkleminin diskriminant1 A,= 8 oldugundan,
Alan(ABC)= 2,/ A, br?
yine ayni sekilde
Cevre(ABC)=a+b+c=2+6+2/8=8+2V8br
ve dolayisiyla
Cevre(ABC)= A, + 2,/ A, br
seklinde genellestirilebilir.

I¢ Teget Cemberinin Yaricap:
Ty, @, bazli Giimiis Dik Uggenin ig teget ¢emberin yarigapi olsun, i¢ teget ¢emberinin yarigapi bilinen tiggenin
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alani,
Alan(ABC)= u.1, ve u = %b“
oldugundan,
a+b+c 2+6+2V8 8+2V8
ve
Alan(ABC) = (4 + 2v2 ).1, = 24/8 = 42
oldugundan
2 b
r, =——— br
27142

elde edilir. Buradan genelleme yaparak, (5) denkleminde giimiis oran ¢, = 1 4+ v2 oldugundan

T'_2
2 P2

bi¢iminde yazilabilir.

Cevrel Cemberinin Yaricapi
a

Cevrel Cemberinin yarigapt R, olan bir ii¢gen i¢in Siniis teoreminden, 2R, = pr— oldugundan,

2R2=§ ve R, = 3 br
elde edilir.

Pisagor teoreminden; 22 + (2v/8)% = 62 yani 4 + 4.8 = 62 dir. A,= 8 oldugundan, genel olarak ifade edilmek
istersek;

44+ 4.A,=6% J4+ 4.A,=6

bi¢iminde yazilabilir. Bu durumda,

JE+ 4.4, )
—Q————— Or

2 2
elde edilir.
Dar Acilarinin Tanjant Degerleri
Kolayca,
tanC 2 2
anC = — =
2V8 2/,
tanB = 28 _ 2/
2 2

olarak genellestirilebilir.

Bronz Dik Ucgenin Genel Ozellikleri
Alam ve Cevresi

Alan(ABC)= 2 = 2213 _ 3 /13 py2

2 2
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dir ve x? — 3x — 1 = 0 denkleminin diskriminant1 A;= 13 oldugundan
Alan(ABC)= 3,/A; br?
yine ayni sekilde
Cevre(ABC)= a+b+c=2+11+3V13 =13+ 313 br
ve dolayisiyla
Cevre(ABC)= Az + 3,/A; br
seklinde genellestirilebilir.
I¢ Teget Cemberinin Yaricap:

13, @3 bazli Bronz Dik Uggenin ig teget gemberin yarigap1 olsun, i¢ teget gemberinin yarigapi bilinen iiggenin
alani,

a+b+c

Alan(ABC)= w.13ve u =

oldugundan,
a+b+c 2+11+3V13 13+3V13
u= = = br

2 2 2
ve

Alan(ABC~(22Y5) 7y = 3VT3
oldugundan

6
" =S br

3++13
2

elde edilir. Buradan genelleme yaparak, (6) denkleminde bronz oran ¢3; = oldugundan

r3 =— br
3 @3

bi¢iminde yazilabilir.

Cevrel Cemberinin Yaricapi
Cevrel Cemberinin yarigapt R3 olan bir iiggen icin Siniis teoreminden, 2R3 = ﬁ oldugundan,

2R3 == ve Ry == br
elde edilir. Pisagor teoreminden; 22 + (3v13)? = 112 yani 4 + 9.13 = 112 dir.
Az= 13 oldugundan, genel olarak ifade edilmek istersek;
44 9.A;= 112, \J4+ 9.A;=11

bi¢ciminde yazilabilir. Bu durumda,

JA+ 9.4, )
= —————— DT

3= 2
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elde edilir.
Dar Acilarinin Tanjant Degerleri
Kolayca,
tant 2 2
anC = ——==
3V13  3../A;
3v13  3./A;
tanB = — =

olarak genellestirilebilir.

Bulgular

Elde edilen her bir ¢, bazli Metalik Dik Uggenin alam ve gevresi, i¢ teget cemberlerinin yarigapi, cevrel
cemberlerinin yarigap: ve dar agilarinin tanjantlari, metalik oran ve denklemlerinin diskriminanti(A,) cinsinden
yazilabilmektedir.

Diger taraftan Metalik Dik Uggenlerin hepsi i¢in alan, gevre, i¢ teget cemberinin yarigapi, ¢evrel cemberinin
yarigap1, tanjant degerleri ve kenar uzunluklari ile ilgili genel bir formiil elde etmek i¢in 6zel say1 Oriintiileri
kullanilabilir. Simdi bu genellestirmeleri dizi formatinda verelim:

Metalik Dik Uggenler i¢in
a) Genellestirilmis alan ve ¢evre formiilii

@, bazli Altin Dik Uggen igin Alan(ABC) = \/E br?,
@, bazli Giimiis Dik Uggen i¢in Alan(ABC) = 2,/A, br?,
@3 bazli Bronz Dik Uggen i¢in Alan(ABC) = 3,/A; br?

olarak hesaplamistik.
Gortldiigi gibi kokiin katsayisi ile metalik oranin indisi aynidir ve aritmetik olarak artmaktadir. Bu durumda 6zel

say1 driintiilerinden aritmetik dizi elde edillir (Giizel, 2016). Dolayisiyla, ¢,, bazli Metalik Dik Uggenler i¢in genel
alan formiili

Alan(ABC) = n,/A,, br?

dir. Yine,
@, bazh Altin Dik Uggen icin Cevre (ABC) = A; + /A, br,
@, bazh Giimiis Dik Uggen igin Cevre (ABC) = A, + 2,/A, br,
@3 bazh Bronz Dik Uggen i¢in Cevre (ABC) = Az + 3,/A; br
olarak hesaplamistik.

Goriildugu gibi kokiin katsayisi ile metalik oranin indisi burada da aymidir. Dolayisiyla, ¢, bazli Metalik Dik
Ucgenler i¢in genel ¢evre formiili,

Cevre (ABC) =A, +n.\/A, br
olarak verilebilir.
b) Genellestirilmis i¢ teget cemberinin yaricapi formiilii

@, bazli Altin Dik Uggen i¢in r; = (pi br,
1

@, bazh Giimiis Dik Uggen igin 7, = (pi br,
2

@5 bazli Bronz Dik Uggen igin 73 = (pi br
3

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC) 151



ISTEC Europe & America 2019

olarak hesaplamistik.

I¢ teget cemberinin yarigapimin pay1 ile metalik oranimn indisi aymdir. ¢,, bazli Metalik Dik Uggenler igin genel i¢
teget gemberinin yarigap1 formiili

"
1, =— DOr
S

olur.

¢) Genellestirilmis cevrel cemberinin yaricapi formiilii
2
@, bazli Altin Dik Uggen icin R, = V4+A1 \/1—A1 br.
1/4+4 A, m br.

m _ \/4+32 A3 br
2 2

@, bazli Giimiis Dik Uggen i¢in R, =

@3 bazli Bronz Dik Uggen icin R; =

olarak hesaplamistik.

Burada kok igindeki diskriminantin katsayisi, metalik oranin indisinin karesine esittir. Metalik oranin indisi 6zel
say1 Oriintiilerinden aritmetik dizi olarak ilerlerken, diskriminantin katsayis1 6zel say1 driintiilerinden karesel say1
dizisi olarak ilerlemektedir (Giizel, 2016). ¢,, bazli Metalik Dik Ucgenler icin genel gevrel gemberinin yarigap1
formiilii

Ja+ n2 A,

anfbr

olur.

d) Genellestirilmis Dar Acilarimin Tanjant Degerleri

@, bazli Altin Dik Uggen i¢in dar agilarin tanjantlarini srasiyla, tanC = \/—_ tanB = g ,
@, bazli Giimiis Dik Uggen i¢in dar acilarin tanjantlarim sirastyla, tanC = T tanB = 2‘/2A—2 ,
2
@3 bazli Bronz Dik Uggen icin dar agilarin tanjantlarini sirasiyla, tanC = 3\% , tanB = 2 2A3
3

olarak hesaplamistik.

Gortldiigi gibi, kok ifadesinin katsayisi ile metalik oranimn indisi aynidir ve 6zel say1 driintiilerinden aritmetik dizi
olarak ilerlemektedir. Boylece

A
tanC = tanB = "2ﬂ

2
/Ay ’
genel formiilii kullanilabilir.

e) Genellestirilmis kenar uzunluklar formiilii
Elde edilen veriler 15181nda, ¢, liggenlerinin kenarlar1 arasinda da bir bagmti elde edilebilir:

Altin Dik Uggen icin kenarlar a = \/4 + A, br, b = \/A_l br, c =2br
Giimiis Dik Uggen icin kenarlar a = /4 + 4A, br, b = 2\/A_2 br, c =2br
Bronz Dik Uc;gen icin kenarlar a = /4 4+ 9A; br, b = 3\/A_3 br, c =2br
a kenarinda diskriminantlarin katsayilar1 metalik oranin indisinin karesi olarak ilerlemekte ve 6zel sayi
oriintiilerinden karesel say1 dizisi, » kenarinda ise kokiin katsayis1 metalik oranin katsayisiyla ayni ve 6zel say1
oriintiilerinden aritmetik dizi olusturmaktadir. ¢ kenar1 ise her zaman 2 dir ve sabit bir dizidir (Giizel, 2016). Bu

durumda #. tiggen igin,

Metalik Dik Uggenler icin kenar uzunluklar
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a =44+ n?A, br, b=n./ A, br, c=2br

olarak elde edilir.

Sonu¢ ve Tartisma

Bu calismada, metalik oranlardan ve denklemlerden yola ¢ikarak hazirlanan ¢,, bazh Metalik Dik Ucgenlerin alan
ve gevre, i¢ teget gemberinin yarigapi, ¢evrel gemberinin yarigapi ve dar agilarmin tanjantlart A,, ve ¢,, cinsinden
hesaplanmistir. Buna bagli olarak, o6zel say1 Orlntiileri olan diziler kullanilarak elde edilen sonuglar
genellestirilerek formiile edilmistir. Elde edilen genel formiiller » = ¢ i¢in alindiginda,

@q bazl Metalik Dik Uggenler icin;
alan formiilii Alan (ABC) = q,/A, br?

cevre formiilii Cevre (ABC) = A, + q,/4A, br

i¢ teget gemberinin yaricap: formiilii, 7, = (piq br

4+q2.0q b
T

2

cevrel gemberinin yarigap1 R, =

/&
2 tanB =14
q./ Aq 2

kenar uzunluklar1 a = /4 + q2A, br, b = q,/A; br, ¢ =2 br

olarak ifade edilebilir. ¢ kenari sabittir ve diger kenarlar aralarinda 6rintii olusmaktadir. Boylece, Metalik Dik
Uggenler Sekil 8 deki gibi i¢ i¢e dik {iggen driintiisii seklinde gosterilebilirler.

dar agilarin tanjantlar1 igin, tanC =

Bu caligmanin genelinde, (Spinadel, 1999) tarafindan tanimlanan metalik oranlar temel yapiy1 olusturmakla
beraber, (4),(5),(6) denklemlerinin sadece pozitif kokleri degil, negatif kdklerinin de mutlak degeri isleme alinmus,
dolayisiyla iicgen lizerinde uzunluk olarak kullanilabilir hale gelmesi saglanmustir.

—

G

Sekil 8. Metalik Dik Uggenlerin Sekilsel Oriintiisii

Daha ¢ok metalik oranlarmn geometrik yorumuna agirlik verilmistir. Elde edilen dik ii¢gen cesitleri, literatiir
taramasina ragmen bulunamadigi icin isimlendirilmis ve tanimlanmistir. Uggenlerin temel &zellikleri
arastirilirken, ortak 6zellikler yine metalik oranlar ¢, ve bunlarin elde edildigi tiggenlerin diskriminant1 A,

cinsinden bulunarak iki degiskene yani A, ve ¢, ya indirgenmistir.

Oneriler

Calismanin sonucunda elde edilen ve tanimlanan tiggenler i¢in olabildigince fazla bagint1 bulunmaya calisildi
Kaynaklarda 6zel isimlendirmeye sahip ilk ii¢ metalik oranlarin disinda, diger metalik oran ailesi, zaman ve sayfa
sinir1 kisitlamalarindan dolay1 kullanilamamus, sadece ilk ii¢ metalik oran kullanildig1 i¢in ¢aligma zorunlu olarak
smirlandirilmistir. Bundan sonraki asamalarda, bu ¢alismadan yola ¢ikilarak akademik olarak lise diizeyinin
tizerinde, ileri bir matematik diliyle ¢, bazli Metalik Dik Uggenler incelenirse, bu iiggenlere ait daha farkli
ozellikler ve oOrilintiiler elde edilebilir, konu igerigi diger konularla iliskilendirilerek genisletilebilir. Dogada
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Fibonacci ve diger oranlarla ilgili iiggenlerde oldugu gibi Metalik Dik Uggenlerin de kullanilabilecegi yeni
oriintiiler veya modeller olusturulabilir.
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MULTISECRET-SHARING SCHEMES WITH SYMMETRIC DESIGNS
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Cenap Ozel
cenap.ozel@gmail.com
Abstract:

Secret sharing schemes have been studied since 1979. The coding theory has been used in the constructing of the
secret sharing schemes. In this paper, we work on the code of a symmetric (v, k, lambda)-design. It is known that
this code is a linear code and useful to construct a secret sharing scheme. We use Blakley's algorithm to explain
how the secret is recovered and determine the access structure of this scheme. Finally we obtain a security
cryptosystem.
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Abstract: The aim of this study is to develop a numerical model of groundwater flow in the
lower part of Susurluk Basin located within the boundaries of Karacabey and
Mustafakemalpasa districts of Bursa, Turkey. For this purpose, daily groundwater levels from
5 observation wells were acquired for years between 2013 and 2015. Daily precipitation and
evapotranspiration values of several stations in the region were obtained from the General
Directorate of Meteorology. In GIS environment, the wells were marked as points and
boundaries of the basin were determined using a topographic map and a Digital Elevation
Model. Shapefiles containing aquifer boundaries and well locations were transferred to
MODFLOW interface. The groundwater flow simulations were performed for years between
2013- 2015 and the groundwater level distribution was obtained. Hydrologic parameters were
also estimated.

Keywords: Groundwater, MODFLOW, Numerical Model

Introduction

Various software are available in the field of groundwater modeling. MODFLOW (McDonald and Harbaugh
1988), MIKE-SHE (Refsgaard and Storm 1995) and MODHMS (Panday and Huyakorn 2004) can be given as
example. MODFLOW is the most widely used model. For example, Gaur et al. (2011) used Geographic
Information Systems (GIS) for watershed management and MODFLOW for groundwater modeling in the study
of the Banganga River basin. Wang et al. (2015) modeled the effect of precipitation density on groundwater levels
with MODFLOW. Korkmaz et al. (2016) modeled the underground and surface water flow of Eskisehir basin with
MODFLOW for transient conditions. Nkhonjera et al. (2017) investigated the importance of direct and indirect
effects of climate change on groundwater of the Olifants River basin by basin modeling. Boughariou et al. (2018)
modeled the aquifer behavior in the Sfax region of Tunisia by using GIS and MODFLOW 2000 under climate
change and high consumption conditions. Liu et al. (2018) conducted basin modeling with MODLFOW in order
to investigate the effects of intensive agricultural activities on the groundwater dynamics in the oasis regions of
the arid inland river basins in northwestern China.

MODFLOW is a 3D, cell-centered, finite difference, saturated flow model developed by the United States
Geological Survey (McDonald and Harbaugh, 1988). MODFLOW can perform both steady state and transient
analyses and has a wide variety of boundary conditions and input options. MODFLOW uses a combination of
three-dimensional water balance equation and Darcy's law as the governing equation:

6<K 6h>+6(K 6h)+6(K 6h)+W_Sah |
ox\" *09x) oy\' oy o0z\ ?*0z ot 0

where K.\, K,, ve K.. are the hydraulic conductivity values along the x, y and z coordinate axes, /4 is the
potentiometric aquifer head, S; represents the specific storage, W is the source/sink term (per unit volume) and ¢
represents the time. In the steady state conditions, the right-hand side of Eq. (1) equals zero.

In this study PEST was used for parameter estimation. PEST is a general purpose parameter estimation utility
developed by Doherty (2013). The purpose of PEST is to assist in data interpretation, model calibration, and
predictive analysis. GMS provides a custom interface to the PEST utility offering a simple way to set model
parameters and a graphical user interface to run the model and visualize the results.

The aim of this study is to develop a numerical model of groundwater distribution in the part of Susurluk Basin
located within the boundaries of Karacabey and Mustafakemalpasa districts of Bursa, Turkey. Within this scope,
daily water levels of 5 observation wells between 2013 and 2015 were acquired. Daily precipitation and
evapotranspiration values of the stations in the region were obtained from the General Directorate of Meteorology.
In GIS environment, the wells were marked as points and boundaries of the basin were determined using a
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topographic map and Digital Elevation Model. Maps of aquifer boundaries and well locations were transferred to
MODFLOW and a grid with a resolution of 150 m x 150 m was generated. By entering precipitation and
evapotranspiration values of the years between 2013 and 2015, the groundwater level distribution of the basin was
computed. Hydrologic parameters were estimated.

Materials and Methods

The basin used in the study is the part of the Susurluk basin within Karacabey and Mustafakemalpasa districts of
Bursa, Turkey. Uluabat Lake to the east of the basin, Mustafakemalpasa Stream to the southeast, Mount Cataldag1
to the south, Manyas Lake to the west, Marmara Sea to the north. Susurluk River passes through the basin and
continues towards north and flows into the Sea of Marmara. However, the modeled basin is bounded by Susurluk
River in the north and west and Mustafakemalpasa Stream in the southeast (Figure 1). The geology of the study
area is mainly composed of alluvial plains and river sediments. In general, the topography consists of low plains
in the north and the height increases to the south.

27°45'0"E 28°0'0"E 28°15'0"E 28°300"E 28°45'0"E

40°15'0"N
40°15'0"N

Manyas lake

40°0'0"N

27°45'0"E 28°0'0"E 28°15'0"E 28°30'0"E 28°45'0"E

Figure 1. Study Area

Initially, the data of 5 observation wells were acquired from State Hydraulic Works. 3 of these wells are located
in Karacabey and 2 in Mustafakemalpasa districts in Bursa. The data includes hourly water and barometric
pressures recorded between 2013-2015. The external parameters that affect the groundwater level of the basin are
precipitation and evapotranspiration. Daily precipitation and evapotranspiration values measured between 2013-
2015 at observation stations in Karacabey and Mustafakemalpasa were obtained from the General Directorate of
Meteorology.

Basin delineation was done in GIS environment. Aster GDEM raster files with a resolution of 30 m x 30 m were
used to determine the basin area. The raster file was converted to point heights for use in MODFLOW.
Hydrological analysis of the basin was performed using the ArcHydro toolbar. Shape files were created and the
wells, rivers, lakes and meteorological stations in the basin are plotted on the map.

A diagram for modeling process is given in Figure 2:
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Modelling Objective: Groundwater Modeling
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Figure 2. Work flow diagram of modeling

Numerical modeling was done in GMS program. GMS is a program that provides graphical interface for
MODFLOW. GMS generates and records input data for and visualizes the output from MODFLOW. Files
transferred from the GIS environment to the GMS appear as shape files. These files were transferred to the newly
created conceptual model in order to transfer the spatial data to MODFLOW grid. In the generated grid cell size
was 150 m x 150 m on x-y plane, and it composed of 1 layer in z direction.

MODFLOW 2005 was selected as version and model type was selected as steady state. LPF (Layer Property Flow)
was selected as the flow package and PCGN was selected as the solver. Point elevations were used as surface
elevations in MODFLOW. The rivers in the basin were modeled with the RIV1 package. In order to use the RIV1
package, the conductivity value (C, m*day) must be entered. In addition, water surface elevation and river bottom
elevation should be entered for the river. The water surface elevation of the lake in the northeast of basin was
entered as specified head using the CHD1 package. DRN1 package is used to model the drains in the basin. In
DRNI package, the conductivity value (C) of the channel and the bottom elevation of the drain must be specified.
RCHI1 package was used for precipitation in the basin and EVT1 package was used for evapotranspiration (ET).
EVTI1 package requires the maximum ET rate and the extinction depth to which the evapotranspiration will be
applied.

The constant head boundary condition was used for rivers along the eastern, northern, and southeastern boundaries
of the basin. Other boundaries were specified as impermeable boundary. Hydraulic conductivity was determined
by calibration using the PEST (Parameter Estimation) model within the range of 5 to 500 m/day. In PEST
simulations, the observed groundwater levels were compared with the values calculated by MODFLOW. After the
calibration was completed, the groundwater distribution of the basin was determined for all years.

Results and Discussion

Groundwater distribution of study area for years 2013, 2014 and 2015 are given in Figures 3, 4 and 5 respectively.
The calculated heads of each well were compared with the observed heads are also given for years 2013, 2014 and
2015 in Table 1, 2 and 3 respectively.
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Figure 3. Groundwater level distribution of the basin for 2013
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Figure 4. Groundwater level distribution of the basin for 2014
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Figure 5. Groundwater level distribution of the basin for 2015

After PEST run and calibration hydraulic conductivity is found 50 m/day. From the residuals it can be seen that
the accuracy of the model is high. In the year 2014, when the rainfall was higher and the evapotranspiration was
lower, it is observed that the water level is slightly higher compared to the year 2013.

In 2013 it is observed that the highest errors were detected in the northwest of the basin, while the lowest error
occurred in the southern part with high elevations. In 2014, the errors are higher in the eastern part of the basin
and the calculated values are generally higher than the measured ones. In the year 2014, when the rainfall is highest
and the evapotranspiration is lowest, it is seen that the water level is slightly higher compared to other years, as
expected. In 2015, when the evapotranspiration value increased compared to the previous year, it is observed that
the errors are high in the northeastern part with the lowest elevations in the basin. The water levels obtained for
2015 are generally lower than those observed.

Table 1. Residual errors of each well in the basin for simulation year 2013

Well code Observed | Computed | Residual
Data (m) | Data (m) (m)
5 7.8891 9.3256 -1.44
58578 7.8243 10.9697 -3.15
58579 7.4748 5.6273 1.85
58580 16.9079 16.5209 0.39
2 9.3069 11.1109 -1.80
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Table 2. Residual errors of each well in the basin for simulation year 2014

Well code Observed | Computed | Residual
Data (m) | Data (m) (m)

5 7.6238 9.4706 -1.85

58578 8.9973 11.0282 -2.03

58579 7.3584 5.7836 1.57

58580 14.7926 16.7947 -2.00

2 9.4538 11.3974 -1.94

Table 3. Residual errors of each well in the basin for simulation year 2015

Well code Observed | Computed | Residual
Data (m) Data (m) (m)

5 10.3528 9.4611 0.89

58578 11.1206 11.0257 0.09

58579 8.3511 5.7725 2.58

58580 15.4729 16.7174 -1.24

2 11.8770 11.3577 0.52

Conclusion

In this study, a numerical model of groundwater distribution in the Susurluk basin within the boundaries of
Karacabey and Mustafakemalpasa districts of Bursa province was developed. The basin hydrological features were
drawn as shape files in GIS environment and then they were transferred to the MODFLOW interface, namely,
GMS. The necessary data was mapped to MODFLOW grid. Modeling of the basin was made in steady state.
Hydraulic conductivity values were determined using the PEST model. Generally, an agreeable fit was observed
between simulated and observed hydraulic heads. In days of excessive precipitation and low evapotranspiration
groundwater levels increased. An important part of the basin is composed of alluvial lands and hence the high
hydraulic conductivity caused the water to spread more easily in the aquifer resulting in a very slight annual
fluctuation. Model errors may decrease further by calibrating the hydraulic conductivity regionally considering
the geological structure. It is believed that more realistic results can be obtained if modeling is done in transient
state conditions. It would be advantageous to include these results in the planning of the water supply in the study
area.
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Abstract

This paper presents the concept of increasing the optimization of the power network in the Lao People's Democratic
Republic. Considering the power, voltage and angle magnitude control by the connection between of 115kV
central-I area transmission network and 115kV transmission network in southern Laos, the operation will be based
on the best search method Particle Swarm Optimization, PSO. Because the Particle Swarm Optimization can be
used to calculate to find optimal power flow. In addition, it will provide opportunities to improve calculation
methods as well as to improve understanding of power systems networks in Laos. Therefore, in this paper, it
includes optimal power production in the system. To simulate the performance of the system, it will be
implemented by planning the production with 115kV central-I area transmission network in Lao PDR and 16 bus
networks in southern Laos are the test case. The test results were then analyzed to determine the optimal minimum
loss of the system.
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Amag: Bu caligma bireylerin sivi tiikketimi ile uyku kalitesinin arasindaki iliskiyi incelenmek tizere yapilmistir.

Gerec ve Yontem: Calisma, Mart 2018—Mayis 2018 tarihleri arasinda Saglik Bilimleri Fakiiltesi, Fen-Edebiyat
Fakiiltesi, Miithendislik Fakiiltesi, Tip Fakiiltesi, Eczacilik Fakiiltesi, Mimarlik Fakiiltesi, Hukuk Fakiiltesi, Giizel
Sanatlar Fakiiltesi, Saglik Meslek Yiiksekokulu’nda 6grenim goren ve g¢alismaya katilmay1 kabul eden 450 kisilik
lisans ve n lisans dgrenci grubu ile yiiriitiildii. Ogrencilerin siv1 tiikketim durumunu 6lgmek igin her igecekle ilgili
siklik ve miktar belirtilen bir anket uygulandi. Ayrica 6grencilerin uyku kalitelerini saptamak amaciyla Pittsburgh
Uyku Kalite Indeksi, duygu durumlarini saptamak icinde Beck Depresyon Olgegi kullamldi. Verilerin
degerlendirilmesinde SPSS (Versiyon:16.0) paket programindan yararlanildi. Verilere ait frekans tablosu ve
tanimlayict istatistikler (ortalamatstandart sapma) elde edildi. Verilerin normallik kontroliinde Shapiro-Wilks
testi, iki bagimsiz gruplarin karsilastirilmasinda Student-t testi ve Mann-Whitney U testi, kategorik degiskenlerin
analizinde ki-kare testi, degigkenler arasi iliskinin incelenmesinde ise Spearman Rank korelasyon katsayisi
kullanildr.Istatistiksel anlamlilik igin p

Bulgular: Calismaya katilan bireylerin %68°1 kafein igeren igecekleri tiikettiklerini, %32’si ise tikketmediklerini
belirtti. Katilimeilarin giinde ortalama 409.5 ml kahve, 333.3 ml ¢ay, 440 ml enerji icecegi, 550 ml kola ve 695
ml gazli igecekler tiikettikleri saptandi. Kisilerin uyku kalitesi ile kafeinli icecek tiiketim durumlar1 arasindaki
anlamli bir fark yoktu (p>0,05). Bununla birlikte uyku kalitesi iyi olan kisilerin %67’si ve uyku kalitesi kotii olan
kisilerin %69’u kafeinli icecek tiiketmekteydi. Uyku kalitesi iyi olan kisilerin ortalama su tiiketimleri anlaml
olarak uyku kalitesi kotii olan kisilerin su tiiketiminden yiiksekti (t=2,969; p=0,003). Kisilerin uyku kalitesi ile
Beck Depresyon Olgegi’nden alinan puanlar arasindaki iliski anlamli bulundu (p<0,05). Uyku kalitesi iyi olan
kisilerin %64 {iniin Beck Depresyon Olgegi puanlarma gére normal diizeyde, uyku Kalitesi kotii olan kisilerin
%42’sinin ise hafif diizeyde depresyonlu oldugu belirlendi. Katilimcilarmm uyku kalitesi ile fiziksel aktivite
durumlar1 arasindaki anlamli bir fark oldugu goriildii (p=0,009). Uyku kalitesi iyi olan kisilerin %41°1 fiziksel
aktivite yaparken, uyku kalitesi kotii olan kisilerin %70,5’1 fiziksel aktivite yapmamaktaydi. Kisilerin uyku kalitesi
ile cinsiyet arasinda anlamli bir fark olmadig1 gdzlendi(p>0,05).

Sonuc: Uyku kalitesi ve sivi tiikketimi arasindaki iligkiyi inceleyen bu ¢alismada; uyku kalitesi ile su tiiketimi
arasinda anlamli iligki bulunurken kafeinli igecekler ile anlaml bir farklilik bulunmadi. Kaliteli uykuya sahip
bireylerin ise su tiiketiminin fazla oldugu saptandi. Stv1 tiiketimi ve uyku kalitesi arasinda iligkiyi belirlemek i¢in
yapilan bu ¢aligmanin literatiire bu anlamda katki saglayabilecegi diistiniilmektedir.
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Abstract: Cruise tourism in the Douro is ever growing and ensuring the health and well-being
of the tourists should be a priority amongst the organizers of the trips. After a cross-sectional
field study, consisting on applying a survey during the cruise trips, was undertaken by the
research team, it was shown that the majority of the participants were receptive to the idea of a
mobile application to facilitate the requisition of specific medical care, before the trips. The
research team then started developing a platform, consisting of the application mentioned
above, a back-office website, and a shared database. The app is being built on android studio,
utilizing its native programming language, java. The website is being developed on visual
studio, using the ASP.NET framework. The database is built on SQL Server 2014, and will be
deployed to a server to interact with both the application and the website. The client interacts
with the app to request medical care aboard the cruise ship. The request will be submitted into
the database and must then be validated by an admin through the website, although this is only
necessary for requests that require the submission of a prescription.

Keywords: Mobile application; Tourists; Health care

Introduction

Tourism is constantly and consistently growing in Portugal. In 2016 alone, a total of 28,4 million international
tourists visited Portugal (INE, 2017). The Douro region is one of the oldest in the country, having been named a
UNESCO World Heritage in 2001.

One of the most important part of the region in regard to tourism is the Douro River, which is navigable, and its
surrounding landscape (Sousa, Monte &Fernandes, 2013).

Mobile apps have been increasing in number in the health sector, either for specific diseases and conditions,
medical providers, medical education, and even geared for the general public, although these apps are usually
much less complex. Although most of them are related to weight loss, they can still be used for other areas, such as
tourism (Boulos, Brewer, Karimkhani, Buller & Dellavalle, 2014).

The health and well-being of tourists who frequent river cruises on the Douro River should be a premise of vessels
that perform such cruises (Guy, Henson & Dotson, 2015; Kim, Woo & Uysal, 2015).

If tourists who want to take cruises, can at the time of booking, request various health services according to their
needs, utilizing a mobile application, there is no doubt that we will be contributing to the health promotion of
tourists who visit the Douro region (Ker-Cheng et all, 2014).

After a field study realized by the research team, which involved a survey with questions about the opinion of users
about the need for such an application, the conclusion was that the great majority (76,0% of all tourists) saw the
application as something they would be favorable towards.

And, if so, this project is being developed and one of the objectives has to do with the development of a mobile
application.

Materials and Methods

The platform is being developed by the research team. It will consist of a mobile app, a back-office website, and a
shared database. Each of these elements require different platforms and technologies.
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The app is being built on android studio. This creation kit is widely used for various types of apps, due to its
existing support, consistent updates, and functions like the gradle system, an automation system that supports
multi-project code builds. It is the most popular tool for android app design, making it a tool that has lots of
technical support and simplicity of use (Arquitetura da plataforma|Android Developers, s.d.).

It utilizes an oauth2.0 protocol for user authentication. This protocol allows a certain website or app to access their
information on other websites, without the need for password sharing (OAuth 2.0 - OAuth). The programming
language utilized was java, the native coding language of the Android Studio kit, making it a simple and obvious
choice. It has a built in json converter to read data received from the database, and to upload any changes.

The database is being developed on the SQL Server 2014 platform, and will be hosted on a server, to be accessed
by both the website and the app. This platform allows the storing and treatment of data, while also allowing other
applications like websites and mobile apps to have access to said data. The broad array of support for all kinds of
software that require a database server, and the streamlined interface of the server, make it a good choice for a
database support tool (Otey, 2014)

The website was built upon the Visual Studio programming platform, using the asp.net language and the bootstrap
framework. Visual Studio was selected for its vast array of features, as well as being a familiar environment for the
developers. Asp.net was chosen due to its scalability and speed (Visual Studio 2019 | Visual Studio), and due to it
being familiar to the research team. Bootstrap was chosen due to its organisational ability, and the responsiveness
it brings to the website (Bootstrap. the most popular HTML, CSS, and JS library in the world.) and its simplicity
and easiness of use. Its purpose is to simply be a back-office platform.

All the elements of the platform will interact with each other. The app will receive information regarding the trips
from the database, and, after the user confirms a request, it will be sent to the database, which will in turn send it to
the website for validation. After the request is validated, the database state of the request will be altered. It is also
possible for the user to cancel requests, which will be an immediate action and will require no validation from the
website.

Results and Discussion

Initial testing of the app was mainly positive, although it was done in a local environment, with the database not
being hosted on a server. Further tests will be completed with a fully online platform.

Front end users:

The user will be required to log in, utilizing the oauth2.0 protocol. From there, he can access all the features of the
app. The login screen is as follows, see (Figure 1).

HTDOURO HTDOURO

Bem Vindo

7 €@

ol

Figure 1 - Login Screen

Figure 2 - Home Page

This will take the user to the home page, where the user can view trips already linked, add new trips, or consult the
contacts & information page, see (Figure 2).

On the trip list, the user can select from a list of trips linked (it's assumed that in most cases there will be a single
trip), see (Figure 3).
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The user then selects a trip, and can view its info, as well as select the option to request medical care.
The user can then select from a list of offered medical care packages (some of them will require that a prescription
be sent by email to an admin at a later date), see (Figure 4).

To link a new trip, the user must request a trip token when purchasing the ticket. Every ticket can only have 1 code,
and every code can only link to 1 trip. The user will then enter the code in the respective field, and the trip will be
linked to the active account. It is possible to request medical care for friends or family using the same account, as
long as the user has the required codes for every ticket.

On the contacts and info page, the user will be able to learn a bit more about the company organizing the trip, see

(Figure 5).

hd ET0) hd ET0

HTDOURO HTDOURO

Esta aplicagdo foi desenvolvida com
vistaa, etc._

fakemail@abstract.com

Figure 5 - Contacts and information screens

Back End Users:
Only the admins will interact with the website. The admins will receive a username and password from the

database manager. The login function of the website is a more classical approach than the application. It simply
requires the input of the username and password given to the admin, see (Figure 6).
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Figure 6 - Website's Login Page Figure 7 - Website's Trip List Page

The admin will be taken to the home page after the login. Here, one can select from a list of trips from the company
the admin belongs to, see (Figure 7).

Afterwards, the admin will view the trip page, where he can access the trip's information, and a list of passengers
whom require medical care, see (Figure 8).
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Figure 8 - Website's Trip Info Page Figure 9 - Website's Health Care Requirements Page

He can then access the specific health care requirements of each passenger on the list. Here the admin will have the
option to validate requirements, see (Figure 9).

The admin can also access the contacts and information page, see (Figure 10).
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Figure 10 - Contacts and Information Pages

Conclusion

Technology application in healthcare has been arousing engineering’s attention for a long time in support to health
recovery and maintenance therapy practices.

In this regard, creating support systems to watch the fulfilling of the therapeutical plan, assisting healthcare
professionals and informal caregivers on dependent elders’ care may be an added value.
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Ozet: Bu cahismanm amaci Bilgisayar Teknolojileri béliimii &grencilerinin programlama
Ogretiminde otantik gérev odakli uygulamalarin kullanilmasina iliskin  goriislerini
belirlemektir. Calismada nitel arastirma yOntemlerinden eylem arastirmasi deseni
kullanilmigtir. Bu arastirmanm c¢alisma grubunu 2017-2018 egitim-6gretim yilinda Erciyes
Universitesi Develi Hiiseyin Sahin Meslek Yiiksekokulu’nda Web Tasarmnim Temelleri ile
Arastrma Yontem ve Teknikleri derslerini alanBilgisayar Teknolojileri bolimi 2. simif
ogrencileri olusturmaktadir.Ogrenciler Arastirma Yéntem ve Teknikleri Dersi’nde otantik
gorev odaklt uygulamalar yapmuslardir.Bu uygulamalar sekiz hafta siirmiistiir.Sekiz haftalik
otantik gorevler ile yiiriitiilen uygulama siireci sonunda 6grenciler ile goriigmeler yapilmigtir.
Calisma grubunun belirlenmesinde maksimum gesitlilik 6rnekleme yontemi kullanilmustir. Ug
basar1 diizeyinden toplam 15 dgrenci ile goriistilmiistiir. Goriisiilen 6grencilerin 6’s1 kadin 9’u
erkektir. Ogrencilerin belirlenmesi asamasinda goniilliiliik esasi dikkate almmustir.Calismanin
verileri i¢in 6grenci goriisleri 11 sorudan olusan yar1 yapilandirtlmig bir gériisme formuyla elde
edilmistir.Elde edilen veriler bilgisayar destekli nitel veri analiz program kullanilarak igerik
analize uygun bir sekilde ¢éziimlenmistir. Arastirma sonucunda igerik analizine uygun bir
sekilde ¢oziimlenen veriler dogrultusunda programlama ogretiminde otantik gdrev odakli
uygulamalarin kullanilmasimna iliskin olarak “Otantik gorevler ile ilgili goriisler”, “Otantik
gorevler ile ilgili yasanan olumlu durumlar”, “Otantik gérevler ile ilgili karsilagilan sorunlar”,
“Otantik gorevlerin derse etkisi” ve “Otantik gorevlerin diger derslerde uygulanma istegi”
temalariniolusturacak sekilde olumlu ve olumsuz goriisler elde edilmistir. Nitel verilerin analizi
sonucunda bes farkli ana tema ortaya ¢ikmistir. Bu ana temalar kendi i¢lerinde alt temalara ve
kodlamalara ayrilmistir.Otantik gérev odakli uygulamalar ile ilgili goriislere iligkin olarak
ogrenciler duygularini ve diisiincelerini hem olumlu hem de olumsuz baglamda belirtmislerdir.
Ogrencilerin otantik gérev odakli uygulamalar ile ilgili bireysel, grup arkadaslariyla ve
danigman ile yasadiklart olumlu durumlari ifade ettikleri belirlenmistir. Otantik gorev odakli
uygulamalarda O6grenciler karsilastiklari sorunlari bireysel, grup arkadaslariyla ve teknik
sorunlar seklinde kategorilendirmislerdir. Ogrenciler otantik gérev odakli uygulamalarin derse
etkisini hem biligsel hem de duyussal baglamda olumlu bir sekilde ifade etmislerdir. Son
olarak Ogrenciler otantik gorev odakli uygulamalari hem teknik hem de diger derslerde
kullanmak istediklerini belirtmislerdir.

Anahtar Kelimeler: Otantik Gérev, Programlama Ogretimi, Nitel Arastirma

Giris

Bilgisayarlarin fiziksel kavramlarina islevsellik kazandiran yazilim ve programlama kavramlaridir. Programlama
Ogretimi modern toplumlarin gerektirdigi karmasik problem ¢dzme becerilerini gelistirmek i¢in kullanilmaktadir
(Nam, Kim ve Lee, 2010: 723). Bilgisayar programlama i¢inde bulundugumuz dijital ¢agda gezegenimizin
evrensel dili haline gelen temel bir okuryazarliktir. Geng yasta bilgisayar programlama 6grenme 6grencilerin
giinliik yagamlarinda yararlidir. Geng 6grencilerin diisiinme, isleme ve iletisimde avantaj kazanmalarina yardimci1
olur (Jancheski, 2017: 55). Ogrencilerin sistemi arastirmalar1 ve onu kendi seviyelerine gore dziimsemeleri
onemlidir. Programlama dilini kullanmay1 6grenmek hem kullanilan dili hem de bir biitiin olarak bilgisayar
sistemini anlamay1 gerektirir (Pea ve Kurland, 1984: 140). Programlamanin 6grenilmesi ve dgretilmesi farkli ve
ozel yaklagimlar kullanmayi gerektirir (Gomes ve Mendes, 2007). Her giin yeni yazilimlar ortaya ¢iktig1 i¢in bu
yeni uygulamalarin ¢ocuklar tarafindan nasil 6grenildigi 6nemlidir. Programlamanm hizli yiikselisi ile beraber

* Bu ¢alisma Firat Universitesi Egitim Bilimleri Enstitiisii'nde Prof. Dr. Mehmet Nuri Gomleksiz danmsmanhginda Emine
Kiibra Pullu tarafindan hazirlanan "Programlama Ogretiminde Otantik Gérev Odakli Uygulamalarin Ogrencilerin Akademik
Basarisina, Tutumlarina, Problem Cozme ve Yaratict Diisiinme Becerilerine Etkisi” baslikli doktora tezinden iiretimistir.
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egitimciler icin programlamanin nasil 6grenildigini ve programlamanin 6grenilmesinin bilissel sonug¢larmin ne
oldugunu anlamak kritik hale gelmistir. Hangi programlama becerisi diizeylerine ihtiya¢ duyulabilecegi ve
programlamay1 dgrenmedeki biligsel kisitlamalar ile bunlarin sonuglar1 arasindaki iligkinin ne oldugu sorularina
cevaplar aranmaya baslanmistir (Pea ve Kurland, 1984: 139). Ogrenme smifin kiiltiiriine yerlestirilememisse ve
ogrencilerin gergek diinyadaki problemlerle ugrasma deneyimi olmazsa, 6grenciler bilgilerini smif diginda
kullanma ve uygulamada zorluk ¢ekecektir (Moffett, 2012: 12). Ayrica 6grendiklerini gergek hayata aktarabilme
becerisini edinebilmeleri de 6nemlidir. Giinlimiizde 6grencilerin bilgiyi almalarmi, muhafaza etmelerini ve
aktarmalarini iyilestirmek icin, otantik 6grenme uygulamalar1 6n plana ¢ikmaktadir (Lombardi, 2007: 4). Otantik
O0grenme baglam, siire¢ ve igerik standartlar1 ile benimsenir (Elliot, 2007: 35). Otantik dgrenmede amag
ogrencilerin bir konuyu direkt ezberleyerek 6grenmesi yerine siire¢ igerisinde aktif bir sekilde yer alip gergek
diinya problemlerine ¢6ziim iireterek bu ¢ozlimleri sonradan karsilasabilecegi durumlara transfer edebilmeyi
ogrenmesidir (Aydm Ask, 2016: 13). Otantik 6grenme ger¢ek olma, kendini daha bilingli hale getirme,
baskalarinin beklentileri yerine kendi beklentilerini tamimlama ve diger 6grencilerle etkilesime girme gibi
ozellikler igerir (Iucu ve Marin, 2014: 414). ). Programlama 6gretiminde dgrencilerin ger¢ek yasam sorunlarindan
yola ¢ikarak problemlere ¢oziim aramalari 6nemlidir. Bu dogrultuda bu arastrmada 6grenciler ile sekiz hafta
boyunca otantik gorev odakli uygulamalar yapilarak programlama Ogretimi gerceklestirilmistir. Her hafta
ogrencilere farkli otantik gorevler sunulmustur. Ogrenciler sekiz haftalik uygulama siireci sonunda proje olarak
web sayfasi tasarlamiglardir.

Yontem

Bu arastirmanin amaci Bilgisayar Teknolojileri boliimii 6grencilerinin programlama dgretiminde otantik gorev
odakli uygulamalarin kullanilmasina iliskin goriislerini belirlemektir. Arastirmada eylem atrastirmasi deseni
kullanilmistir. Eylem arastirmasi, uygulamanin igerisinde yer alan bir uygulayicinin direkt kendisi veya bir
aragtirmact ile beraber gergeklestirdigi mevcut ortaya ¢ikmis veya uygulamada ortaya ¢ikabilecek bir sorunu
anlayip ¢ozmeye yonelik olan bir arastirma yaklasimidir (Yildirim ve Simsek, 2008: 295). Giirgiir (2016: 23)
eylem aragtirmasi siirecinin temel adimlarini; konunun betimlenerek smiflandirilmasi, bilgi toplanmasi, ilgili
literatiiriin taranmasi, arastirma planmnin gelistirilmesi, planin uygulanarak veri toplama ile veri analizi siireci ve
sonug raporunun yazilmasi seklinde belirtmistir. Eylem arastirmasinda uzman arastirmacilarin yiiriitiiciiligiinde,
uygulayicilarin ve probleme taraf olanlarin katilimi ile var olan uygulamanin elestirel bir degerlendirmesi yapilir.
Durumu iyilestirmek admna alinmasi gereken dnlemler tespit edilip uygulamaya aktarilir (Karasar 2018: 51).
Arastrrmada ¢alisma grubu belirlenirken maksimum ¢esitlilik 6rnekleme yontemi kullanilmigtir. Maksimum
cesitlilik 6rnekleme ydnteminin amacin goreli olarak kiigiik bir 6rneklem olusturularak bu 6rneklemde calisilan
probleme taraf olabilecek bireylerin ¢esitliliginin maksimum derecede yansitilmasidir (Yildirim ve Simsek, 2008).
Ogrencilerin belirlenmesi asamasinda géniilliiliik esas1 dikkate almarak ii¢ farkli basar1 diizeyine gore dgrenciler
gruplandirilmistir.  Deney ve kontrol gruplarinin denklestirilerek belirlenmesinde kullanilan  dlgiitler
dogrultusunda bes iist grupta, bes orta grupta ve bes alt grupta olmak iizere deney grubunda yer alan toplam 15
Ogrenci ile goriismeler yapilmistir.

Aragtirmada nitel verilerin toplanmasi igin gériisme formlari kullanilmistir. 11 sorudan olusan yar1 yapilandirilmis
bir goriisme formuyla veriler toplanmigtir. Elde edilen verilerin degerlendirilmesinde i¢erik analizi yontemi
kullanilmustir. Igerik analizinde temel amag, elde edilen verilerin agiklanabilecegi kavramlar ile iliskilere ulasmayi
saglamaktir. Veriler derinlemesine analizi sayesinde kavram ve temalarin kesfedilmesi saglanir. icerik analizi,
benzerlik gosteren verilerin belirli kavramlar ve temalar altinda bir araya getirilip yorumlanmasi amaciyla
verilerin kodlanmasi, temalarm bulunmasi ve kavramsallastirilmasi, kodlarin ve temalarin sistematik bir sekilde
diizenlenmesi, bulgularin tanimlanmasi ve yorumlanmasi seklinde yapilir (Yildirim ve Simsek, 2008: 227-228).

Bulgular ve Yorum

Arastirmanin nitel verileri dgrenci yar1 yapilandirilmis goriisme formundan elde edilmistir. igerik analizine gore
once kodlamalar belirlenmis ve kategorilendirilmis, kategoriler dogrultusunda da ana ve alt temalar
olusturulmustur. Elde edilen kodlamalar frekanslari ile tablo seklinde sunularak kodlamalarin hangi alt bagliklar
altinda yer aldig1 gosterilmistir. Arastirma sonucunda programlama Ogretiminde otantik gdrev odakli
uygulamalarin kullanilmasina iligkin olarak “Otantik gorevler ile ilgili goriisler”, “Otantik gorevler ile ilgili
yasanan olumlu durumlar”, “Otantik gorevler ile ilgili karsilagilan sorunlar”, “Otantik gorevlerin derse etkisi” ve
“Otantik gorevlerin diger derslerde uygulanma istegi” seklinde bes farkli ana tema ortaya ¢ikmistir. Bu ana temalar
kendi iglerinde alt temalara ve kodlamalara ayrilmistir

Otantik Gorevler Ile Ilgili Goriiglere Iliskin Nitel Veri Coziimlemeleri

Bu tema igerisinde iki alt tema ortaya ¢ikmigtir. Bu ana tema ve alt temalara yapilan yiikleme sayilar1 agsagidaki
tabloda yer almaktadir.
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Tablo 1: Otantik Gérevler ile Tlgili Goriislere iliskin Alt Temalar Ve Yiikleme Sayilari

Alt Temalar f
Hissedilen duygular 59
Olumlu duygular 49
o  mutluluk 13

e  merak 9

e basari 9

o lgi 6

e Ozgiiven 5

e motivasyon 4

e yardimlagsma 3
Olumsuz duygular 10

e stres 6

e korku 4
Diisiinceler 55
Olumlu diistinceler 50
e c¢glenceli 14

e  yaraticl 10

o aktif katilim 10

e empati 9

e sosyal 7

Olumsuz diisiinceler 5

e zor 4

e zaman kaybi 1
Toplam 114

Tablo 1 incelendiginde otantik gorevler ile ilgili goriisler temasina iligkin olarak ortaya ¢ikan alt temalarin
“hissedilen duygular” (f=59) ve “diislinceler” (f=55) oldugu goriilmektedir. Bu temalara iligkin referans
climlelerine asagida yer verilmistir.

Ogr 2-K. “Ne yalan soyliyim ilk duydugumda ¢ok zorlanacagimi diisiiniip korktum. Drama yapmak, is
yerine gitmek, egitimler almak... Kesin dersten kalirim diye korktum...”

Ogr 4-E. “Gergekten isin mutfagindaki insanlar ile uygulamalar yapmak ¢ok giizeldi. Basarili sonuglar
elde ettik bence...”

Ogr 5-K. “ Isyerlerine ziyarette bulunmak, gercek ihtiyaclara ydnelik web sayfalar1 tasarlamak beni
fazlasiyla mutlu etti... ”

Ogr 7-E. “Klasik slayttan islenen derslerden ¢ok sikilmustik. Siireg ¢ok eglenceli gegti. Ozellikle drama
yapmak o kadar keyifliydi ki...”

Ogr 9-E. “Gergek olaylara ve gergek problemlere odaklanarak tasarimlar yapmanm cok ilgi ¢ekici
oldugunu diistiniiorum...”

Ogr 10-E. “Bence ¢ok farklyd1. Bizi bilgisayar gibi goren hocalarimiz siirekli bizden ne amaca hizmet
ettigini diisiinmeden tasarimlar yapmamizi istiyorlar. Ama bu uygulamalar ile neyi neden yaptigimizi nerde nasil
kullanacagimzi 6grendik. Ornegin ben ¢ocuklara yonelik bir sayfa hazirladim ve onlar gibi diisiinmeye calistim
empati kurdum...”

Ogr 11-K. “Bizim igin ders stresinden kagip nefes alabilecegimiz, ise yaradigimizi hissedebilecegimiz,
aktif bir sekilde arastirmalar yapip gercek problemlere odaklanabilecegimiz etkinlikerdi...”

Ogr 14-K. “Web sayfas1 hazirlamayi hi¢ béyle diisiinmemisti. Klasik hoca konuyu séyleyecek her zaman
ki gibi ben de ordan buradan tasarimlara bakip aynisini yapacagim diye diisliniiyordum Ama her hafta gittigimiz
yerler sayesinde birilerine yonelik bir seyler tasarlamak gercek hayatta kullanilabilir sekilde diisiinmek aktif bir
sekilde siirece dahil olmak ¢ok faydali oldu...”

Ogr 15-K.  “Drama etkinliginde stres yaptigim igin ¢ok zorlandim. Kendimi yeterince etkinlige
veremedim...”
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Otantik Gorevler Ile ilgili Yasanan Olumlu Durumlara Iliskin Nitel Veri Coziimlemeleri

Bu tema igerisinde ii¢ alt tema ortaya ¢ikmistir. Bu ana tema ve alt temalara yapilan yiikleme sayilar1 agagidaki
tabloda yer almaktadir.

Tablo 2: Otantik Gorevler ile 1lgili Goriislere iliskin Alt Temalar Ve Yiikleme Sayilari

Alt Temalar f
Bireysel 57
o  gercekgi diisiinme 11
e farkl diisiinme 10
e sevme 9
e istek 8
e mesleki yonlendirme 7
e iyi vakit gegirme 7
e arastirmaya yonlendirme 5
Danigsman 24
o giiclii iletigim 10
e giliven 7
e rehber 7
Grup arkadaslan 20
o iletisim 9
° uyum 8
o isbirligi 3
Toplam 101

Tablo 2 incelendiginde otantik gorevler ile ilgili yasanan olumlu durumlar temasina iliskin olarak ortaya ¢ikan alt
temalar “bireysel” (f=57), “damigsman” (f=24) ve “grup arkadaslar1” (f=20) seklindedir. Bu temalara iliskin
referans climleleri asagida yer almaktadir.

Ogr 4-E. “Sadece okul iginde degil okul disinda gergek is ortamlarinda yapilan egitimler sayesinde
hocamizla da daha fazla vakit gegirme ve iletisim kurma sansimiz oldu...”

Ogr 5-K. “Bu uygulamalar bizi arastirmaya sevk etti. Mesela biz anaokullarma gidip égrenci ihtiyaglarin
belirlemeye yonelik arastirmalar yaptik...”

Ogr 6-E. “Drama etkinliginde arkadaslarimizla gok giizel iletisim kurduk. Once birbirimizi daha sonra da
yaptigimiz isi ve paydaslari anlamaya calistik...”

Ogr 7-E. “ Liseden beri programlama egitimi aliyorum. Hep ayn1 sekilde aym seyler yaptik. Ama bu
uygulamalar ile daha 6nce hi¢ 6nemsemedigim yonlere diisiincelere yoneldim...”

Ogr 8-E. “Gergek projeler yaptik. Ozellikle yazilim sirketindeki etkinligimiz bize olaylara projelere daha
gercekei bakmayi katti...”

Ogr 9-E. “Tiim etkinlikler ok 6nemliydi bence. Ama ben en ¢ok eski mezun bir §grencinin agmis oldugu
yazilim sirketi ziyaretimizi ve ordaki egitimlerimizi sevdim...”

Ogr 11-K. “ilk hafta tereddiitlerim vard1 ancak her hafta farkl1 bir uygulama ile karsilasinca ve hosuma
gittikge ilgi ve istek ile hepsine katildim...”

Ogr 12-E. “Bu etkinliklerde grup arkadaslarim ile siirekli telefonlastik goriistiik. Boylece siiregten
kopmadan projelerimizi tamamlamis olduk...”

Ogr 13-K. “Bence bu siirecin en giizel yanlarinda biri hocamiz ile kurabildigimiz giiclii bag oldu.
Kafamiza takilan her seyi rahat¢a konugup ¢ok dogru yonlendirmeler aldik...”

Ogr 14-K. “Gergekei diisiinme beraberinde kendimizi miisterilerin yerine koyarak diisiinebilmeyi de
getirdi...”

Otantik Gorevler Ile ilgili Karsilagilan Sorunlara iliskin Nitel Veri Coziimlemeleri

Bu tema igerisinde {i¢ alt tema ortaya ¢cikmistir. Bu ana tema ve alt temalara yapilan yiikleme sayilar1 agagidaki
tabloda yer almaktadir.
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Tablo 3: Otantik Gérevler ile Ilgili Karsilasilan Sorunlara Iliskin Alt Temalar Ve Yiikleme Sayilari

Alt Temalar f
Bireysel 10
e  basaramama korkusu 4
e  zaman sikimtisi 3
e  {zgiiven sorunu 3
Grup arkadaslan 4
e adaletsiz is bolimii 2
e sorumsuz davraniglar 2
Teknik 3
e bilgisayarlarin yetersiz kalmasi 2
e bilgisayarlarin bozulmasi 1
Toplam 17

Tablo 3 incelendiginde otantik gorevler ile ilgili karsilagilan sorunlar temasina iligkin olarak “bireysel” (f=10),
“grup arkadaglar1” (f=4) ve “teknik” (f=3) seklinde {i¢ alt tema ortaya ¢ikmistir. Bu temalara iliskin referans
climlelerine asagida yer verilmistir.

Ogr 4-E. “Uzman miihendis hocamiz tarafindan gergeklestirilen kod yazma etkinliginde bilgisayarimin
hiz1 yetersiz kaldig: i¢in yetisemedigim noktalar oldu...”

Ogr 7-E. “Baz1 uygulamalar gdziimii cok korkuttu. Basaramayacagimi diisiindiim...”

Ogr 8-E. “Bir arkadasimiz gorevlerde bizim kadar aktif rol almadi. Gergek hayatta karsilasabilecegimiz
durumlarda yola ¢ikarak belirlemeye calistigimiz ihtiyaglarda yeterince gérev almadi...”

Ogr 15-E. “Ben daha fazla arastirma yapmak isterdim ama zaman yeterli gelmedi. Aslinda ben de ilk
baslarda biraz dnemsemedim ondan dolay1 zamani istedigim gibi kullanamadim...”

Kullanilan Otantik Gérevlerin Derse Etkisine iliskin Nitel Veri Coziimlemeleri

Bu tema igerisinde iki alt tema ortaya ¢ikmistir. Bu ana tema ve alt temalara yapilan yiikleme sayilar agagidaki
tabloda yer almaktadir.

Tablo 4: Otantik Gorevlerin Derse Etkisine Iliskin Alt Temalar Ve Yiikleme Sayilart

Alt Temalar f
Biligsel Etki 72
e verimli 6grenme 13
e ders basarisi 11
e problem analizi 10
e kalici 6grenme 10
e yaraticilik 9
e  cksikliklerin farkinda olma 7
e tekrar 7
o farkindalik 5
Duyussal Etki 54
e sevme 12
o lgi 10
e Ozgiiven 9
e motivasyon 9
e merak 8
e eglenme 6
Toplam 126

Tablo 4 incelendiginde otantik gorevler ile ilgili gdriisler temasina iligkin olarak ortaya ¢ikan alt temalarin “biligsel
etki” (=72) ve “duyussal etki” (=54) oldugu goriilmektedir. Bu temalara iligkin referans ciimlelerine asagida yer
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verilmistir.

Ogr 2-K. “Ben 6grenmemize ¢ok fazla etkisi oldugunu diisiiniiyorum. Ciinkii 6zellikle uzmanlarla
yaptigimiz kod yazma etkinlikleri bana ¢ok sey katti. Ogrendiklerimizin bosa gitmedigini sdyleyebilirim...”

Ogr 4-E. “Gergekten kullanilacakmis gibi bir projeye ve gercek muhataplara odaklandik. Bu amag
cergevesinde adim adim projemizi sekillendirdik. Once ihtiyaglar1 belirledik, o ihtiyaglar dogrultusunda algoritma
tasarimini yaptik ve kodlayarak web sayfamizi olusturduk...”

Ogr 5-K. “Hem yaptigimiz gérevleri cok sevdim (dzellikle drama) hemde kodlamaya olan bakis acim
degistigi i¢in kodlama egitimini. Bu isi becerebilmek ¢ok giizel bir duygu...”

Ogr 6-E. “Her hafta gorevleri basar1 ile tamamlayip siirec sonunda da istedigimiz sekilde bir web
sayfasimni basar ile hazirladik...”

Ogr 10-E. “Uzmanlarm yaptig1 etkinlikler, birebir bizimle ilgilenmesi benim bagarmama olan inancimi
arttirdr...”

Ogr 13-E. “ Kendimiz yaptik uyguladik gerekli uzmanlar ile egitimler aldik ve dgrenmelerimiz bdylece
daha kalic1 ve anlamli hale geldi...”

Ogr 14-K. “Her hafta yaptigimiz farkli uygulamalar ile artik bu dersi dort gdzle merakla bekledim...”

Otantik Gérevierin Diger Derslerde Uygulanma Istegine Iliskin Nitel Veri Coziimlemeleri

Bu tema igerisinde iki alt tema ortaya ¢ikmistir. Bu ana tema ve alt temalara yapilan yiikleme sayilar1 asagidaki
tabloda yer almaktadir.

Tablo 5: Otantik Gorevlerin Diger Derslerde Uygulanma Istegine Iliskin Alt Temalar Ve Yiikleme Sayilart

Alt Temalar f
Teknik dersler 23
e Bilgisayar Yardimiyla Tasarim Ve

Modelelme 9
e  Sensorler 8
e Grafik Ve Animasyon 4
e  Veritabani 2

7
5
2

Diger dersler
e Ingilizce
e  Inkilap Tarihi
Toplam 30

Tablo 5 incelendiginde otantik gorevlerin diger derslerde uygulanmasi istegine iliskin olarak “teknik dersler”
(=23) ve “diger dersler” (f=7) seklinde iki alt tema ortaya ¢ikmistir. Bu temalara iligkin referans ciimlelerine
asagida yer verilmistir.

Ogr 1-K. “Aslinda bu uygulamalar Tarih dersine de cok uygun. Mesela kurtulus savasi ile ilgili miizeler
ziyaret edilse, Canakkale gezisi yapilsa, sinema filmleri izlense daha iyi aklimizda kalir ve benligimize yerlesir...”

Ogr 2-E. “Tasarim ve modelleme yaparken bence gergek¢i diisiinmeye ¢ok ihtiyag var. Mesela
cizecegimiz tasarimlar ile ilgili gerceke¢i yasantilar gecirsek, gidip canli bir sekilde gorsek, arastirsak, hem
mimarlardan hem de tasarimcilardan bilgi ve egitimler alsak ¢ok faydali olur...”

Ogr 6-E. “Veri tabani dersinde de uygulanabilir. Ciinkii gercek bir veri tabani olusturabilmek icin is
yerleri ziyaret edilip igletmelerin veritabanlar1 incelenebilir, egitimler diizenlenebilir...”

Ogr 10-E. “Ingilizce dersinde gok faydali olurdu. Isi pratige yani konusmaya dékmek igin sadece
Ingilizce konusulan kiiltiir gezileri hatta yurt dis1 gezileri yapilarak ana dili ingilizce olanlarla 6grenme firsati
sunulabilir...”

Ogr 11-K. “Grafik ve animasyon dersinde de etkili olabilecegini diisiiniiyorum. Ciinkii bu ders ii¢c boyutlu
cizime dayali. Yani hayal etmeye, ger¢ekei diisiinmeye ve tasarlamaya dayali. Cizece§im nesnenin veya yerin
oncelikle ihtiyaclarmi gercek paydaslarla belirleyip, gercekten gozlemleyerek ¢izmenin daha faydali olacagina
inaniyorum...”

Ogr 13-E. “Sensérler dersinde cok etkili olur. Devre tasariminmn kagit kalemle olmasi ¢ok sagma.
Uygulama sahasinda ger¢ek uzmanlardan hatta elektrik¢ilerden seminerler almak ve is yerlerinde tasarimlari
izleyip denemek cok etkili olur diye diisiiniiyorum...”
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Sonuclar

Nitel verilerin analizi sonucunda bes farkli ana tema ortaya ¢ikmistir. Bu ana temalar kendi iglerinde alt temalara
ve kodlamalara ayrilmistir. Verilerin analizi sonucunda otantik gorev odakli uygulamalar ile ilgili gériislere iliskin
ogrenciler duygularmi ve diisiincelerini olumlu-olumsuz ~ baglamda belirtmislerdir. Ogrencilerin otantik
gorevlere iligkin olarak mutluluk, merak duyma, basari hissetme, ilgi duyma, 6zgiiveni arttirma, motivasyonu
saglama ve yardimlagsma istegini arttrma seklinde olumlu duygular hissettikleri belirlenmistir. Bu duygular1
destekleyecek nitelikte 6grenciler otantik gorevleri eglenceli, yaratici, aktif katilim yapmay1 saglayan, empati
yetenegini gelistiren ve sosyallesmeye zemin hazirlayan uygulamalar seklinde olumlu diisiinceler gelistirmislerdir.
Bu olumlu duygu ve diisiincelerin yan1 sira bazi 6grencilerin otantik uygulamalar1 zor ve zaman kayb1 olarak
gordiigii bazi 6grenciler ise bu uygulamalarin stres ve korku duygularini harekete gegirdigini belirttikleri
belirlenmistir.

Ogrencilerin otantik goérev odakli uygulamalar ile ilgili bireysel, grup arkadaslariyla ve danisman ile yasadiklar:
olumlu durumlar: ifade ettikleri belirlenmistir. Ogrencilerin bireysel anlamda otantik gorevler sayesinde daha
gercekei ve farkli diisiinebildiklerini, bu uygulamalar1 sevip istekle katildiklarmi, bu uygulamalar ile iyi vakit
gecirdiklerini ve bu uygulamalarin kendilerini hem mesleki anlamda hem de arastirmaya yonlendirdigini ifade
ettikleri belirlenmistir. Ogrencilerin otantik gdrevler sayesinde grup arkadaslariyla iyi bir iletigim kurarak uyum ve
isbirligi icerisinde ¢alistiklarinin belirlenmesidir. Ogrencilerin otantik gérevler sayesinde danmisman hocalariyla da
giiven tizerine kurulu giiclii bir iletisim kurabildikleri ve danigmanlarinin bu siiregte onlara rehberlik ettigini
diisiindiikleri sonucu elde edilmistir. Baz1 6grencilerin bireysel olarak otantik gorevlere iliskin 6zgiiven sorunu
yasadiklarmi ve bagsaramama korkusu yasadiklarini, bazi uygulamalarda da zaman sorunu yasadiklarini ifade
ettikleri belirlenmistir. Baz1 dgrencilerin de otantik gdrevlerde grup arkadaglari arasinda adaletsiz is bolimii
yaptiklarindan ve sorumsuz davranan arkadaslari olduklarindan sikayet ettikleri belirlenmistir. Baz1 6grencilerin
ise uygulamalarda bilgisayarlar1 ile ilgili teknik arizalardan kaynakli sorunlar yasadiklarini ifade ettikleri
belirlenmistir.

Elde edilen baska bir sonug ise 6grencilerin otantik gérev odakli uygulamalarm programlama 6gretimine etkisi ile
ilgili belirttikleri olumlu durumlardir. Ogrencilerin bilissel anlamda otantik gorevler sayesinde eksikliklerini fark
edip tekrarlar yaparak ve daha yaratict diigiiniip problemleri daha gergekgi analiz ederek daha verimli ve kalict
ogrenmeler gergeklestirdiklerini, bu durumun da ders basarilarina olumlu yonde katk: sagladigini ifade ettikleri
belirlenmistir. Ayrica otantik goérevlerin programlama dersinin 6nemine iliskin farkindalik kazandirdigi da
belirlenmistir. Ogrencilerin duyussal anlamda ise otantik gorevler sayesinde programlama dersinde eglendiklerini
ve bu dersi daha fazla sevdiklerini, derse iligkin ilgi ve meraklarinin arttigini, bu dersi 6grenmeye iliskin
Ozgilivenlerinin ve motivasyonlarinmn arttigini ifade ettikleri belirlenmistir. Elde edilen son sonug ise 6grencilerin
otantik gérev odakli uygulamalar1 baska derslerde kullanmak istediklerine yoneliktir. Bazi d6grencilerin otantik
gorev odakli uygulamalari teknik derslerde, bazi 6grencilerin ise otantik gérev odakli uygulamalar: gergek hayatta
pratik yapmaya dayali olan Ingilizce ve ezbercilikten kurtulunmasi gerektigine inandiklar1 Inkilap Tarihi
derslerinde kullanmak istedikleri belirlenmistir
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Ozet: Onkolojik tani ile hastaneye yatirilan ¢ocuklar azalan hareket, denge gelisimi ve fonksiyonel aktivitenin
azalmasidan dolay1 kas gii¢siizliigii yasamaktadirlar. Kanser tedavisinde ilk basamak indiiksiyon tedavisi olarak;
kemoterapi, radyoterapi ve kok hiicre naklini kapsamaktadir. Kemoterapinin yan etkileri arasinda biiylime
gelismeyi geciktirme, depresyon, anksiyete, kronik agri, isitme kaybi, zayif kemik yapisi bulunmaktadir. Ayrica
radyasyonlu kemoterapi, akciger dokusunun enflamasyonu, enfeksiyonu, kas gii¢siizliigii ve alt ekstremitede denge
kayiplar1 olusturabilmektedir. Onkolojik tedavi goéren ¢ocuklarm fiziksel aktiviteleri ile ilgili rehber niteligindeki
bilgiler sinirlidir. Bu hastalarin bireysel ihtiyaglarina uygun bir sekilde egzersiz yapabilecekleri giivenli bir ortam
saglanmalidir. Pediatrik onkoloji hastalarina yonelik yapilan egzersizleri inceleyen galismalarda Yoganin; giic,
denge, agr1 kontrolii ve yasam kalitesi icin pediatrik egzersiz programlarma dahil edilen bir egzersiz oldugu
gOrilmiigtiir.
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Abstract: Being one of the biggest metropolises in the world, Istanbul is a peerless city with
its natural beauties, history, archaeological heritage and socio-cultural life. These properties
both create the rich identity of the city and provide a strong urban image. The skyline composed
of the historical texture of the city and physical elements offers an extremely impressive view.
Fener-Balat is an important element of the physical structure of the city of Istanbul. It plays an
important role for historic and cultural values of Istanbul to take a shape. As an unforgettable
part of the metropolis of Istanbul, Balat where Turkish, Rum, Armenian, Jewish and Bulgarian
identities and mosques, churches and synagogues co-exist has the characteristic of a sub-region
with strong elements forming its identity. It is observed that big changes have occurred in social
textures and population compositions of these regions. The innermost parts of the city, where
particularly the urbanized, settled upper-middle class families have left became the areas where
poor or immigrant population became dense. The world continuously keeps changing within
the frame of socio-cultural, physical, economical, political and technological dynamics and this
change reflects on urban areas. The urban area which takes shape as a result of mutual
interaction of these dynamics involves some differences and similarities in every age, every
country and every city. Therefore no city is being shaped in the same way as others.

In the study, the relationships established by various social groups with the region are examined
through printed texts and news on Internet. All sources are compared in the study and analyses
of language, wording and ideological approaches are made and the meaning of Fener-Balat area
for different groups is discussed. It s observed that the memory generated in the news on Internet
regarding Fener-Balat region is composed of images generated by the groups from their
ideological positions. In printed sources, on the other hand, it is observed that some kind of a
popular history is narrated rather than generating a memory.

Keywords: Istanbul, Balat, Urban Identity, Roman, Culture.

Introduction

The geography, space, or human variant in the universe is unique to the entire world, the existing world, the
understanding of human behavior may not be taken for many years, the reasons for neglecting the best interview,
is actually looking for their own problems. In the field of psychology, it approaches the 60s, in its place of contents,
or as a “relevant, confounding variable gereken that needs to be controlled, or at best, as a passive background to
describe how it affects human behavior (Goregenli, 2010).

In the process of shaping the urban space, morphological, functional, visual or contextual features change in the
urban built environment. Some of these changes cover a large area and may not be possible to observe. However,
it is possible to observe concretely the changes taking place especially on the scale of single parcel or building
block. In other words, the changes that can be observed directly in urban space appear as changes in morphological
characteristics (building height, construction order, parcel dimensions, building form, etc.) (Unlii, 2006).

How do spatial variables affect human behavior? In the broader sense, the science of psychology has always
wondered and researched the effects of the environment on human behavior. However, to Kunt Lewin (1890-
1947), the turning point in defining the environment-human relationship, the environment was generally criticized
by psychology with a Skinner box or well-structured laboratory environment. The world of the 60s has shown that
the world can no longer be "explained" by familiar epistomologies, so that it can no longer be "controlled". Life
was much more complex than the one that could be controlled in a laboratory independent of time and space, and
simulation was impossible (Goregenli, 2010).
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Beginning in the 1960s, with the influence of major paradigms such as phenomenology, aesthetics, linguistic
theory (semiotics, structuralism, poststructuralism, deconstruction), Marxism and feminism, which were
internalized from other disciplines and reformed the disciplines of literature, philosophy, sociology, anthropology
as well as architectural theories. and the interdisciplinary nature of architectural theory is strengthened. Architects
have been working on determining the meaning in the linguistic field and adapting the acquired knowledge to
architecture through linguistic analogy (Caglar and Ultav, 2004).

In recent years, the relationship between human behavior and the physical environment has attracted the attention
ofresearchers in the social sciences and environmental design disciplines and the field of study is rapidly evolving.
The multidisciplinary character of environment - behavior studies and its application to real - world problems
related to environmental design played an important role in the development of this field (Turgut, 1990).

Environmental Components

Environment and human relations are discussed in many disciplines such as sociology, psychology, philosophy,
architecture and geography, especially social psychology, environment-behavior studies, human-environment
relations, environmental psychology, environmental design research. The city, which is the stage of social relations
networks, intellectual and cultural images, is also one of the basic elements of the social processes. Therefore, the
history of mankind or world history is generally accepted as the history of cities and urban life and environment-
human relations are examined through urban and urban spaces (Solak, 2017).

Different definitions and classifications of the concept of environment have been made in the Human -
Environment interaction, which is dealt with from different perspectives in Environment - Behavior studies. For
example, Rapoport defines the environment in the broadest sense as any condition or effect outside the ornagism,
group or system being studied. Ittelson describes the environment as a system with seven components, such as
perceptual, semantic, aesthetic, adaptive, integrative objective and general ecological relations of all these
components. Lawton considers the environment as an ecological system with five components. Individual ;
physical environment; personal environment, including important sources of behavior control such as family and
friends; age, class, lifestyle, ethnic origin; social environment consisting of social norms and institutions (Turgut,
1990).

According to Rapoport, 'In human-environment relations, culture defines three different points of view that define
each other. According to the first approach, culture is the lifestyle of a typical group. The second is based on the
fact that culture is a system of cognitive schemes, symbols and meanings formed by symbolic codes. Thirdly, it is
the point of view that culture is a set of adaptation strategies for survival in relation to ecology and resources. "
(Batmaz, 2013).

Social rules, shared values, common experiences such as people's environmental experience, knowledge, learning
and attitudes that determine the decisions of people in environmental choices or reshaping the environment reveal
the inevitability of human-cultural interaction by creating a verse within themselves.

Kevin Lynch highlighted the use of five main components in creating the image of the environment in people's
minds by highlighting urban images in identifying urban components: roads, boundaries, regions, nodes and sign
elements. Lynch's work (1960) is based on cognitive interaction between urban space and users (Kdseoglu, 2011).
The author wrote in his book: en I went back to the past when I was writing this book, and I met both myself and
those old people again in the narrow, curved streets. I wandered again through the streets of my childhood and
youth, fascinating with the people who served in the chirping bazaar of Balat, the music and the sounds of people
coming from the taverns, the guilds, the summer cinemas and the unique ruins. Those relentless slopes stopped
breathing again. I've always been proud to have a real value, a place that is truly unknown, and I am still talking
about the general environmental fabric of balat (Tecim, 2017).

“The so-called Kant imaginary representation is the person who is reduced to the level of subjective representation
of mental action and has said that the subject acting in the field of aisthesis cannot actually represent the idea.
Images are fictions produced within the framework of priorities; instead of representing what they have sent, they
rebuild it. In other words, the image of something is not its origin and this break between the image and what it
refers to has unquestionably liberated the image. Kant, who no longer shows any sign, images by 1yla beautiful
reflections ”(Schiller) - after the Kant independence - at least the Romantics call it independence and self-
directionality - they only mark themselves” (Alemdar, 2009).
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When I was talking about Balat, I wrapped up with pleasure in the mad wind that shuddered me and the cold that
cut my face like a nail. My head is full of thoughts, my heart is full of emotions, my hands are in my pockets, I
walk through the woods in the woods, narrow and pitch dark streets, hearing the weight of something both in my
heart and my mind. It would give me a different melancholy when the stove walls that sprung out of the chimneys
and swung in the wind wandered around me like ghosts and then disappeared. The blind pits of the houses that
accumulate in my left and on my right would warm me a little. I have determined my route as Ayvansaray by
avoiding the wrath of stray dogs and watching the garbage accumulated here and jumping over the puddles if there
are any bal (Balim’s socio-cultural structure clearly speaks of it) (Tecim, 2017).

The fact that the architectural environment started to be created, read and criticized by these “structured meaning
bicim forms caused the image to be criticized in this field as well. For example, formal elements of historical
buildings in Turkey (domes, minarets, eaves, bay windows, etc.), Hanging their tectonic and formal situations,
they began to exist together with the means of the structure. These architectural elements are molded as forms and
new forms produced for these meanings have started to be perceived as meaningless (Alemdar, 2009).

’Social And Spatial Restructuring In Balat”

Auge says that the space studied by anthropology is the space used by people, and that the legibility of that space
is enhanced by the inhabitants, equipped with symbols that reflect their social existence and schemata. The three
main themes symbolized - intertwined - are identity, relation and history. The way of symbolizing the place of a
community is the factor that determines the personalities of individuals and constitutes their experiences (Kural et
al., 2013).

Social relations, which are socially reproduced by forming a whole with the life style in the environment, and
which are in constant change and development, cause the redefinition of urban identity. Social experiences,
opinions, beliefs and behaviors constitute the socio-cultural structure of society. These elements, which direct one's
social behaviors, also play an active role in the formation of urban identity. Identity affects the formation of the
designer as much as society. Therefore, it can be defined as a cultural phenomenon in which completely new or
past elements are reinterpreted. It is necessary to perceive and comprehend the city in a continuity from past to
future.

The elements constituting the urban identity can be evaluated in terms of elements originating from natural, human
and human-made environment.

Identity elements originating from human environment are individuals and society. The identity of the individual
matures in the environment in which he lives. All conscious, unconscious perceptions, knowledge, experiences,
thoughts, behaviors, expectations and predictions about the future, needs and desires of the individual, and also
the identity of the community in which he lives are shaped. The individual identity forms the group and community
identity. Accordingly, identity elements originating from the human environment are composed of sub-elements
for demographic structure (population size, structure, density, age groups ...), institutional structure (political,
administrative, legal, economic ...) and cultural structure (Importance). and Kiligarslan, 2005).

Byzantium Term Ottoman Term Turkish Rebublic Term
Nature
Natural harbor Mosques Industry
Ramparts Silhouette effect Slum
Residential area Sadabad - promenade area Pollution
Churches and Different cultural groups Urbanization
Synagogues

| | d

| Natural, Historical and Cultural Identitiy |

Figure 1. Identity formation of Hali¢ in historical process (Importance and Kiligarslan, 2005).
Before defining space, Heidegger believes in the necessity of understanding it and describes it as an integral part

of the existence of man and his world with the idea of being in the world (Hisarligil, 2008). Various writers
emphasize that there are semantic differences between the creator / designer of the space and its use or distance
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reading. For this reason, it is important to establish a language unity between the designer and the reader of the
space. In the space-user communication environment, the language of space is a communication tool. The designer
should be able to reach the user and express himself/ herself while transforming the space he created and designed
in his memory into a concrete product. In order to do this, he / she should evaluate and shape the spatial elements
loaded with meaning that correspond to the concepts used in the project by choosing from the culture, expectations
and traditions of the society with their own knowledge and experience. Thus, the user can easily detect and read
space (Giinal and Esin, 2007).

There is a close connection between people's places and identities. Because they look at the world from this “space
/ and“ home ve and try to give meaning to everything that is going on around them in proportion to their equipment
in this “space”. As Gaston Bachelard puts it, evi the house of people opens up to the world. I The connection of
man with the “house” is in fact his connection with the ”world ((Tiizer, 2007).

Fener, Balat And Ayvansaray Neighborhood, What Makes This Place Special?

I think it would be a good place to say that Istanbul is the most surprising district. As you walk through the streets,
you become aware that you are special;, you cannot believe what you see, you find yourself in a visual and
emotional feast. Here you can see what Istanbul, Constantinople, Bizantion mean. Turks, Greeks, Jews,
Armenians, Bulgarians and Gypsies lived for years as neighbors. It is the most beautiful representation of the
cultural mosaic of the 3000-year-old Istanbul city. On the other hand, now extinction, abandonment, deceit,
forgotten, has become a symbol of ignorance, Fener, Balat, Ayvansaray. These streets are covered with the sadness
of a faded, almost extinct wealth. Even though it may seem cute that the chirp of an impassive life that doesn't
belong here, sometimes, you're buried and connected to this special world birden. When you say Fener, inevitably,
the Patriarchate and Fener Greek High School, which welcomes people at the beginning of that breathtaking hill,
comes to mind. Balat is the picture that comes to mind with its typical houses, synagogues and colorful bazaar.
Ayvansaray is a place with more garden houses and walls.

Fener Greek orthodox patriarchate ( frontage) Fener Greek Ortodox patriarchate ( rear facade)
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Fener Greek High Scoll ( frontage)

N

Typical Balat Houses
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Balat Bazaar Balat Bazaar

Balat Bazaar Balat Bazaar

Ahrida synagogue ( Inside ) Ahrida synagogue ( frontage)

Fener, Balat And Ayvansaray Today

The districts of “Fener, Balat and Ayvansaray alan, located on the shores of the Golden Horn and constitute a great
urban potential for Istanbul, are a great cultural heritage for Istanbul with its historical and socio-cultural richness
extending along the historical Byzantine sea walls. The old Jewish quarter is one of the last settlements inhabited
by Roma today. The gentrification process has continued in the region for the last 20 years. On the other hand,
aside from the rehabilitation works currently underway, it is still an idle region and sanitary conditions have not
been improved.

The region was first brought to the agenda in the early 2000s with the rehabilitation project started with Fatih
Municipality-European Union cooperation and protection-improvement targets. In the second stage, Fener-Balat
Renovation Project works are taking place. Thus, the restoration works carried out under the leadership of the
European Union with Fatih Municipality were replaced by renovation works carried out in a public-private
partnership. The region was declared a renewal area in 2006, based on the Law No. 5366 on the Conservation,
Conservation and Use of Worn Historical and Cultural Immovable Assets.
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About Law No. 5366

Law No. 5366 on the Kanun Renewal Protection and Survival of Immovable Historical and Cultural Immovable
Assets', approved by the Council of Ministers Decision dated 17.11.2005 and numbered 2005/9668, published in
the Official Gazette dated 14.12.2005 and numbered 26023. In Article 4 (f) of the Implementing Regulation titled
baslikli renewal area sit, the areas registered and announced as protected areas and protected areas and the arecas
within the protected areas belonging to these areas are defined and accepted by the Council of Ministers upon the
proposal of the competent authority. (Ahunbay et al.2016).

Urban renewal, which can be defined as the process of reorganization of urban building stock, urban areas and
social relations, often transformation, revival, revitalization, etc. with and / or in place of concepts. Different
nomenclatures and definitions related to the process in question cause the evaluations to be intertwined (Sentiirk,
2011).

Renovation And Generation Studies In Balat, Fener, Ayvansaray

In Fener, Balat, Ayvansaray region, in order to ask how the people in the region view the urban transformation
and how they meet the gentrification processes, the inhabitants of this neighborhood were asked what problems
they had and what they needed.

Many people who have participated in research with the local people have been living here for a long time. Some
of the people living in the neighborhood are living, some of the region consists of leading artisans. Almost all of
the researchers stated that the region was ignored. They state that even if they have heard that the problems will
be solved before the local elections, the problems will continue exponentially. The participants say that many
projects have been produced in the region and that in every project the authorities say Bal Balat will change,
everything will be nice “but nothing has changed.

The main problems of the participants who live in the region are the neglect and weakness of the buildings in the
neighborhood. The reason for this problem is that the buildings in the neighborhood are registered and because of
this reason they can not maintain their buildings.

According to the opinions of the people living in the neighborhood, the reason for the lack of service to Balat is
that the state considers the inhabitants of the municipality as suburbs, and that the majority of the nearby
constructions are near nightlife. They also think that due to the low level of culture of the inhabitants, the district
does not provide adequate services.

Since the buildings in the region could not meet the needs of the day, both the people living in Istanbul and the
people who lived there preferred to settle in new places. As the physical conditions of the vacated houses are
constantly deteriorating, they are preferred by low-income families. Balat people are poor due to unemployment.
The poor neighborhood affects the tradesmen and prevents the development of the environment. The continuation
of the tradesmen situation in the surrounding area leads to a homogenous structure with the presence of people
from all walks of life.

There is not enough children's playground in the neighborhood. The lack of cultural activities (theater, cinema,
exhibition hall, etc.) causes the streets to be vacated in the evening.

Original, Spatial And Social Texture

It has been determined that the buildings in the region need to be renovated. The weaknesses of the fagades of
some buildings and the internal structures of some buildings were determined. Within the scope of the study, it is
necessary to ensure the restoration and rehabilitation of the buildings in accordance with the original, not with
demolition and reconstruction. Thus, the neighborhood does not lose its own stance and preserves its historical
texture. The shanty houses in the region must be demolished and constructed in accordance with the environmental
texture that can reflect the spirit of the region.

The inability of the region to renew itself for many years caused periodical problems. The neighborhood continues
to have hemeonomic, social and cultural problems both physical infrastructure today. Due to these problems, the
residents of the district agree that the region will be in a much better condition than the old state regardless of the
quality of the renovation works. According to the participants, the renewal of the region will prevent the mentioned
problems and the values of the properties will increase and consequently the social, economic and cultural structure
will change and the income of the owners and the artisans will increase.
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In recent years, the movement of trades in the neighborhood real estate trades, traders, those who make the “old
residents” (foreigners) who deal with real estate business non-Muslims, rich, high society, artists, intellectuals,
expats, lawyers, doctors and engineers who have a professional profession.

A significant number of respondents who believe that building purchases and renovations in the region are good
for the region perceive the fact that purchases are made silently by foreigners as a threat. According to the
participants, the first of the reasons for my region to be preferred is that the region, which is the most beautiful
place of Istanbul, will be a very valuable district in the future.

Outdoor Stage With Historical Decor; Start

The city is a multi-faceted phenomenon that has been in the interest of many disciplines and has been defined in
many ways. Today, although it is argued that all the cities of the world are starting to resemble each other, it is a
fact that the dynamics, socio-cultural interaction and development process of each city are different from each
other. Therefore, each city has a different history, a silhouette, social life and identity formed with a different
structure.

According to Al do Rossi, the city is hidden within its historicity that has created a collective consciousness over
time. Rossi's approach is not to create new ideal forms, but to use them in the essence of existing and created forms
in historicality (Hagur, 2005). There is a close connection between people's places and identities. Because they
look at the world from this “space / and* home ve and try to give meaning to everything that is going on around
them in proportion to their equipment in this “space”. As Gaston Bachelard puts it, evi the house of people opens
up to the world. I The connection of man with the “house” is in fact his connection with the ”world ((Tiizer, 2007).
Rather than neglecting personal changes, Barker thought that they would be self-contained with the concept of
behavioral environment and that environmental factors were more important. Individuals move every day in a
wide range of behavioral environments and they control their behavior; but they are not personal characteristics.
For example, the main street, post office, classroom, hair salon, cinema, where any person lives, are all behavioral
environments. Each is described in terms of mutually dependent environmental characteristics that make it
homogeneous (Goregenli, 2010).

According to Bailly, the space represented becomes the perceived space. In other words, it becomes what is seen,
heard, felt and even in the life space. However, Bertrand thinks that the perceived space is generally larger than
the experiential space (Goregenli, 2010).

The first connotation of the concept of mek third space an used by Oldenburg for the first time is an order of
priority. The first space corresponding to the conceptualization of the home / private space has priority. This is
followed by public spaces called the second space, such as workplaces or schools. The third spaces, which are
considered to be outside the first and second spaces, but can also carry the characteristics of these spaces in a sense,
are at the top of the list (Demir, 2017).

Third Space Features;

* People who use third places are not in their homes or workplaces. But they are as comfortable as at home. (Homes
away home)

* These places; neutral, egalitarian, cheerful places whose main activity is chat.

* They are easily accessible to everyone.

* It has a simple profile.

* These places are regulars (Oldenburg, 1991)

Istanbul and even start having an important place for Turkey, Lantern, Ayvansaray, as we can see from Istanbul,
and has become a place frequented by tourists. The unspoiled historical texture, mosque, church, synagogue,
patriarchate, narrow and abundant slopes with organic curves and colorful buildings are enough to turn the balat
into a center of attraction. Today, we observe that cafes are opened under almost every building of balat. Young
people show much interest in the neighborhood. We can connect this to the history of the district, but it can be
thought that the universities of Kadir Has and Ayvansaray, which are located next to balat, are influential.

One of the most characteristic features of Balat is the antique shop, auctioneer, and second-hand shop wearers.
Some of them hold auction sales, some of them old, some of them new, some of which are recently fashioned, and
some of them specialize in major fields such as toys and electronic devices that transport people to their childhood.
They all have one thing in common: it gives people intravenous nostalgia.

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC) 186



ISTEC Europe & America 2019

Balat was always nice. Who knows, he would come again, but most of the young people were outside the radar.
Balat stopped, stopped, with the concept spaces opened to become the new address of the old Cihangir and Galata
goers. At the weekend, they started to come to Balat for breakfast and to get up from Sariyer just to have a coffee.
Every corner in Balat is full of colorful Balat houses with every bay, with cozy concept cafes, breakfasts, 3rd wave
coffee shops, modern antique shops and vintage shops.
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The Agora Tavern is a living legend. For almost 140 years, every raki-loving pub has been coming to the bar, like
a pub with ossified goers. Even in the dull days of Balat, the neighborhood was a shining place.

Balat has become a place where art houses take place, where handmade, ceramic objects are made, cloth bags,
badges of anime characters, handmade notebooks and postcards, and design products are produced.
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The natural texture of the neighborhood is the backdrop for photographic photographers and newlywed couples
to have their wedding photos taken on the streets that are open-air scenes.

The neighborhood, which used to be the venue for many films and series in the past, now creates a natural outdoor
scene for a series that is completely owned by it. The first question asked by the residents of Balat is nerede Where
is the Cukur withdrawn? Ken while some guides organize the ‘Cukur’ tour and respond to the request.

The ‘Cukur’ series brings thousands of people to the historical streets of Balat. Founded benches, street music
played in the street, guiding children in return for the money and more .. Here, step by step Balat and "Cukur"
tourism ...

Balat, one of the oldest districts of Istanbul, where the series of ‘Cukur’ was shot, is experiencing historical days
with series tours. The attraction of local and foreign tourists to the attraction places made the shopkeepers smile.

With its colorful houses and historical texture, Fener Balat, which is one of the popular sightseeing places of
domestic and foreign tourists, is now experiencing ‘Cukur’ tourism.
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In the places used in the series, in front of the graffiti and ‘Cukur’ tattoos, queues are formed especially on
weekends to have photos taken.
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The cafes carrying the name of the series characters and cafes close to the set where the *Cukur’ music plays are
also full.
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SEMIOTIC EXPLANATION OF GENDER PERCEPTION CREATED
BASED ON HOLLYWOOD ACTRESSES OF 1950-1970 PERIOD

Nevin ALGUL
algulnevin@gmail.com
Abstract: There is no doubt that the actresses in the camera frame were sculpted according to the perception of
woman and the beauty of an eye looking behind the camera. There are certain visual and linguistic features that

are imposed on a sexy actress, and she cannot get much out of it. Different meanings have been attributed to dark-
haired actresses. The aim of this article is to examine being an actress in Hollywood between 1950 and 1970 in

the light of semiotics.

Keywords: Hollywood, semiotics, perception of women, sexy woman, modest women.
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SEMIOTIC EXPLANATION OF THE ROLES OF ACTRESSES IN THE
POSTERS OF 1950-1980 TURKISH MOVIES IN CREATING GENDER
PERCEPTION

Nevin ALGUL
algulnevin@gmail.com
Abstract : The aim of this article is to investigate the role of visual and linguistic reflection forms of good family

daughter, family woman and doomed backslider woman or vamp woman identities in the Turkish Cinema in the
creation of gender perception.
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STABILITY AUGMENTATION SYSTEM DESIGN AND SWARM
OPTIMIZED ESTIMATION OF AN AIRCRAFT
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Abstract:

Applications of Kalman filter have significant improvements at aviation industry from aircrafts to unmanned aerial
vehicles and even in satellites thanks to the computationally efficient recursive formulas of the Kalman filter. One
important application of Kalman filter is parameter estimation which leads to noise reduction of sensors thus
ensures more precise navigation solutions for aircrafts with configurations on multiple sensors. However, noise
reduction process relies on a prior knowledge of the noise characteristics such as mean and covariance. Ideally,
these values are assumed to be known but in real applications, these values may not be known exactly.

In order to overcome this limitation of the Kalman filtering applications, an optimization based approach is
proposed to obtain superior performance and optimality by means of linear minimum - mean square error. Results
of the performed simulations showed that, proposed method can eliminate the sensor noises with different
characteristics thus yields quasi - optimal and efficient estimation of an aircraft.

This study was supported by Eskisehir Technical University Scientific Research Projects Commission under the
grant no: 1705F120
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STABILITY OF OIL IN WATER EMULSION AFFECTED BY THE
INTERACTION OF MODIFIED TAPIOCA STARCH AND MILK
PROTEIN

Siwatt Thaiudom
thaiudom@sut.ac.th
Numphon Thaiwong

nthaiwong@hotmail.com

Abstract

The interaction effect of acetylated (AC) oroctenyl succinic acid (OSA) starch and milk protein (skim milk powder:
SMP; sodium caseinate: NaC; orwhey protein concentrate: WPC) on the stability, change of fat particle size,
viscosity, and storage modulus of oil-in-water emulsion with variable fat contentwas determined. The results
revealed that types of milk protein andstarchand fat content in emulsions influenced the stability (creaming index)
of emulsion. The creaming was found in emulsion containing NaC.The interaction of NaC-OSA provided the
highest emulsion stability. Type of modified starchwithwhey protein did not affect creamingbut the fat content
did. NaC could maintain the size of fat particles and provide a high viscosity and solid-like characteristic in
emulsion better than WPC and SMP. OSA at higher concentration might inducemore phase separation with milk
protein, resulting in less solid-like structure.

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC) 196


mailto:nthaiwong@hotmail.com

ISTEC Europe & America 2019

STUDY ON SHUNT CURRENTS IN A MULTI-STACK VANADIUM
FLOW BATTERY SYSTEM

Han-Wen Chou?, Hwa-Jou Wei?, Feng-Zhi Chang®, Amornchai Arpornwichanop®, Yong-Song Chen®*

nstitute of Nuclear Energy Research, Atomic Energy Council, Taoyuan 32546, Taiwan
®Department of Mechanical Engineering and Advanced Institute of Manufacturing with High-tech Innovations,
National Chung Cheng University, Chiayi County 62102, Taiwan
‘Computational Process Engineering Research Unit, Department of Chemical Engineering, Faculty of
Engineering, Chulalongkorn University, Bangkok 10330, Thailand
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Abstract: An all-vanadium redox flow battery (VRFB) is an energy storage device that uses
the redox reaction of vanadium ions with different oxidation states. It has the advantages of
quick conversion between charge and discharge processes, long operation life, separate power
and energy capacity designs; as a result, it has been considered as one of potential candidates
as energy storage systems for renewable energies. Because the electrolyte is electrically
conductive, shunt currents occur within a multi-cell stack and within the piping system that
connecting stacks. Shunt currents are affected by cell number in a single stack, stack number,
dimensions of flow channels. In this study, a mathematical model is developed to determine
shunt currents in a multi-stack system. The effect of stack number on charge transfer efficiency
are predicted by this model. Results show that central stacks in a VRFB system provide more
current. The maximum cell current decreases with increasing stack number.

Keywords: All-vanadium redox flow battery, multi-stack, shunt current, flow rate, charge
transfer efficiency

Introduction

All-vanadium redox flow batteries (VRFBs) are devices that charge and discharge by the redox reaction of
vanadium with different oxidation states. VRFBs have the advantages of long cycle life, low self-discharge, low
maintenance cost, flexible design on stack power and environmental-friendly; as a result, they are considered as a
potential energy storage system for renewable energy sources [1-3]. In a VRFB stack, multiple cells are connected
in series for high voltage requirement. To meet the system voltage requirement, multiple VRFB stacks are
connected in series in a system.

Because the electrolyte is electrically conductive, shunt currents occur in the manifolds and flow channels within
the stacks and also in the piping system. The existence of shunt currents results in the decrease of electric capacity
and energy conversation efficiency. As a result, it is important to understand the effect of shunt current on the
battery performance and the effect of design parameters on shunt currents.

Xing et al. [4] developed a model to study shunt current in a VRFB stack based on the electrical circuit analog
method. Their results suggested that increase of single cell power, reduction of cell number, and increase of the
resistances of electrolytes in the manifolds and channels can help reduce shunt current loss. Tang et al. [5]
investigated the effect of shunt current on efficiency and temperature variation within a 40-cell stack during
standby condition by combining the shunt current model and thermal model. Their results showed that stack
temperature was significantly increased due to the existence of shunt current within the VRFB stack.

It is challenging to measure shunt currents within a VRFB stack because it is not easy to install any current sensor
in the manifolds and flow channels. Fink et al. [6] installed current sensors on the external hydraulic system of a
5-cell stack for the measurement of shunt currents. A mathematical model was also developed for the investigation
of shunt current on coulombic efficiency. Results showed that inner cells within a stack discharge faster than outer
cells. Yin et al. [7] developed a three-dimensional model to investigate the effect of shunt current distribution on
coulombic efficiency. The model was validated by the experimental data and the results showed that short channel
design caused a coulombic efficiency loss of approximately 23%.

Shunt currents could be reduced by increasing the electrical resistance of electrolyte in the flow path between cells;
as a result, longer and smaller cross-sectional area of flow path are preferred in designing a VRFB. However, the
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increase of flow resistance will cause the increase of pump consumption. The trade-off between shunt current loss
and pump power consumption is a key issue on stack and system design. In this study, a mathematical model that
can investigate the effect of flow path design on shunt current of a multi-stack system is developed. The distribution
of shunt currents in the stack and in the piping system is predicted and the charge transfer efficiency is analyzed.

Modeling Methods

In order to simplify the model, the following assumptions were made.

1. Electrical potential is uniform throughout the active area.

2. Shunt currents in the inlet paths and outlet paths are the same in a single cell and in the piping system.
3. Temperature and electrolyte concentrations within the system are uniform.

The shunt currents within a VRFB stack and in the piping system were modeled as an equivalent electrical circuit,
as shown in Figure 1. In the system, there are z VRFB stacks connected in series and each stacks consists of K
cells, resulting in M = Kz cells totally. The parameters Rpcs, Rncs, Rpms, and Rams represent the equivalent
resistances of electrolyte within the positive channel, negative channel, positive manifold, and negative manifold,
respectively. The resistances of the electrolyte in the piping system are represented by Rpcp, Ruc,p, Rpm,p, and Rym,p.

Tnepjtr

o B l

(=

Lomp1 Tymp2 Tympj1. Lompy Tpmpz2. Lympz-1.

Figure 1. The equivalent electrical circuit of the system with multiple stacks in series.

Appling Kirchoff’s law to the i-th cell of the equivalent electrical circuit for the stack results in linear equations.

Tsii =150 = 2o = 2 o5, =0 (1)
Logi#Tgs=Longis =0 @
Lesii H lamsyi = Lamgjin =0 3)
Vg, ~Rd g +R I o +R I =0 @
Vsii = Rucluesi * Rundumsys + Roclvesyin =0 5)

where Is;; and Vs;; represent the current and voltage of j-th stack in the system and i-cell in the stack.

In each stack, the positive electrolyte is connected with the positive channel of the positive piping system. The
current and voltage relations can be modified as:

Ly =1y =2l 5, =0 (6)
]Pc,s./',l + Ipm,Sj,l - Ipc,P,/ =0 (7)
VS“ B RP°1P°~SJ‘-1 + Rpmlpm,sj,l + RPC[PC,Sj,2 =0 (8)

where It is the overall current of a single stack. Similarly, the negative electrolyte is connected with negative
piping system:

Lesiot lomsjs = Loep; =0 ©)
The last single cell in each stack does not have a complete positive loop, the related equations are modified as:
I =g a2 g =2l o500 =0 (10)
Ly pers = Lsspmpr 1 =0 an
Lrin =L =0 (12)

In the piping system, similar equations for the current balance and voltage balance can be obtained by the same
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method:
]pc,P,j +Ipm,P,/ _Ipm,P,jfl = 0 (13)
[11C,P,j+1 + ]nm,P,/'+1 - [nm,PJ' = 0 (14)
VSj - Rpc,SIpc,Sj,l - Rpc,P[pc,Pj + Rpm,PIpm,P,j + Rpc‘PIpc,P,/H + Rpc,SIpc,SjH,l = 0 (15)
(I/Sj - VSj,l ) - Rnc,SInc,Sj,Z - Rn\:,P[nc,P,/'Jrl + an,PInm,P,/'H + Rnc,PInc,P,/'JrZ + Rnc,Slnc,Sj+2,2 + I/SjJrl,l = O (16)
The first and last stacks are special cases in this system:
Ipc,P,l + Ipm.P,l = 0 (17)
Inc,P,jH + 1nm,P,/+1 = O (18)
]pc,P,z + Ipm,P,z—] =0 (19)
[nc,P,zH - ]nm,P,z = O (20)
The system voltage is the summation of stack voltage:
Veys = Z Vs,

Jj=1

21
The system current is the same with the stack current:
Igys =1y, (22)
The cell voltage is assumed to be a function of operating current:
V= ) =Va R, (23)

The resistance of the electrolyte can be determined by the dimension and geometry of the flow path. Shunt current
and cell current are determined by this model. The overall unknown of the system is SM-2. The linear equations
can be expressed in a matrix from:

V=Al (24)
where V is the vector, consisting of cell voltages, A is the matrix with resistances, and I is the current vector to be
solved. The solution process is similar to the previously published paper [8].

Results and Discussion

Voltage and current of each cell and shunt currents in the system are coupled together in this model. An iteration
procedure was applied to solve this model. All cell currents were initially assumed to be the same; therefore, the
initial cell voltages were the same. The cell voltages obtained from first and second calculations were very closed,
as shown in Figure 2. In order to obtain accurate results, the results obtained by the second time calculation were
used for analysis.

(a) (b)
1.175 T 1.175
e Initial cell voltages '$ - Initial cell voltages
—&6—First calculation 1 ——First calculation
4 + Second calculation 117 +-Second calculation
117 '
> >
P © 1.165
2 g
= 1.165 =
<] <]
> >
g g 1.16
1.16
1.155
1.155 1.15
0 1 2 3 4 5 0 1 2 3 4 5 6 7 8 9 10
Stack index Stack index

Figure 2. Convergence test of the model for (a) 5 20-cell stacks; and (b) 10 10-cell stacks.

There could be different configurations of cell number and stack number in a system. The following shows an
example of designing an approximately 100-volt VRFB system with 100 cells. The stack number was designed as
5, 10, and 20 with cell numbers of 20, 10, and 5, respectively. The electrolyte conductivity and dimension of the
flow channel and manifold in the stack can be obtained from our pervious study. The length of connected pipes
varied with respect to stack size. Some distance was left between stacks for piping connection and maintenance,
as shown in Fig. 3. The channel distance from the manifold of piping system to each stack is estimated as 15 cm.
Each cell thickness is estimated as 1| cm. The dimension of the piping system and corresponding electrolyte
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resistances are listed in Table 1.

10cm
<« >
K cells K cells K cells
—
15cm 20cm
Rm Rm

| i
40+K cm !

Figure 3. Dimension of piping system for electrolyte.

Table 1: Pipe length and resistance for various stack number.

Stack number, Z | Cell number in a stack, K | Pipe manifold length | Pipe manifold resistance
Ln=40+K (cm) Rpm, Rom (Q)
5 20 60 39.52
10 10 50 32.93
20 5 45 29.64

Figures 4(a), 4(b), and 4(c) present cell current distribution in each stack for 5, 10, and 20 stacks in series when
the system is charged at 54 A. It can be seen that the cell currents are lower than 54 A. Part of charge was lost due
to shunt current. For the 5-stack system, the lowest cell current in each stack is located at the central cells. However,
for the 10-stack and 20-stack systems, the cell current of the first and last stack gradually decreases. It is due to
the shut current exiting in the flow channels of piping system. Figures 4(d), 4(e), and 4(f) present cell current
distribution in each stack for 5, 10, and 20 stacks in series when the system is discharged at 54 A. The cell current
distribution shows similar distribution as that in the charging process. Most central cells need to generate more
current to compensate shunt current loss. It can also be observed that the cell current decreased with increasing
stack number and the cell current distribution for most stacks became uniform. This is because the voltage
difference between cells was reduced with decreasing cell number in a single stack.

(a) (b) (c)
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-49 52
<- < <
= = -50 =
- S £ -525
5 = -51 =
‘2 - 2 ] 3 s
o B 5214 o
O - Q ) [&]
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54 -54
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
Cellindex Cell index Cell index
64 56
62
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855 3 3
3 ° 3
© s © Osas
56 (¢ :
54 54
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
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Figure 4. Cell current distribution during charge process for (a) 5 20-cell stacks; (b) 10 10-cell stacks; and (¢) 20
5-cell stacks and during discharge process for (d) 5 20-cell stacks; (¢) 10 10-cell stacks; and (f) 20 5-cell stacks.

Figures 5(a), 5(b), and 5(c) present shunt current in the flow channel and manifold of each stack for 5, 10, and 20

stacks in series when the system is charged at 54 A. In each stack, the maximum shunt current is located in the
manifolds due to the smallest electrolyte resistance. As the stack number increases, the shunt currents in the flow
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channel or manifold decrease. Due to the potential difference between cells and stacks. During the discharge
process, the shunt current distribution shows similar trend.

(a) (b) (©)
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Figure 5. Shunt current distribution within the stacks during charge process for (a) 5 20-cell stacks; (b) 10 10-
cell stacks; and (c) 20 5-cell stacks and during discharge process for (d) 5 20-cell stacks; (e) 10 10-cell stacks;
and (f) 20 5-cell stacks.

Figures 6(a), 6(b), and 6(c) present shunt current in the flow channel and manifold of the piping system for 5, 10,
and 20 stacks in series when the system is charged at 54 A. The maximum shunt current is located in the central
manifold. In addition, the shunt currents in the first flow channel and last channel also showed relatively larger
than those in the other flow channels. Because of the special location of first flow channels, shunt currents in the
first stack converged to the first flow channel and first manifold. Similar Explanation can be applied for the
discharge process, as shown in Figures 6(d), 6(¢), and 6(f).

(a) (b) (©)

Shunt currents in the pipe 15 Shunt currents in the pipe 04 Shunt currents in the pipe
@ Positive channel - ©-- Positive channel . kS o Positive channel
2 + Positive manifold 1 o + Positive manifold a ¢ Positive manifold
@ Negative channel ©-- Negative channel 0.2 @ Negative channel
f ; . + Negavtive manifold E 05 o + Negavtive manifold _i( e + Negavtive manifold
. + 0. 0. - o
5 5 ° 5 5 0 Qs G e D G OO -
= @ = S N 5
g0 8 3 0 Tee o, 8 8
S Q.. < e €02,
S 1 3.05 - = .
= = . =)
7] . n .y %] 04 H N
2 + . . A H o s ' HE S
+ LR I 2 SR Treersenesree®
-3 1.5 -0.6
1 2 3 4 5 0 2 4 6 8 10 0 5 10 15 20
Stack index Stack index Stack index
(d) (e) ®
Shunt currents in the pipe 4 Shunt currents in the pipe 04 Shunt currents in the pipe
© Positive channel o ©- Positive channel ' © Positive channel
+ Positive manifold 4 Positive manifold Q # Positive manifold
@ Negative channel 05 @ Negative channel 0.2} o -2 Negative channel
f 1 a + Negavtive manifold f:_ ) © & + Negavtive manifold :(_ ° ¢ Negavtive manifold
5 E © 5 ‘5 0 20600000 OGO O G Oy s
£ © S & =
30 8 3 0 LA R 3 8
€ 8. E ) £-021°* *3
] . =] = t
= 5 . 7 T
o -1 0 -05 . @ $r o0 000000000
+ 0.4 ME I I A A O WP A
H M
+ . 3
2 + 1 4 4 3 0§ 0§ o ¢ -0.6
1 2 3 4 5 0 2 4 6 8 10 0 5 10 15 20
Stack index Stack index Stack index

Figure 6. Shunt current distribution within the piping system during charge process for (a) 5 20-cell stacks; (b)
10 10-cell stacks; and (c) 20 5-cell stacks and during discharge process for (d) 5 20-cell stacks; (e) 10 10-cell
stacks; and (f) 20 5-cell stacks.
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The charge efficiency is defined as the ratio of the power charged to each cell to the power applied to the system:

P Z(I/celllcell) (25)
charge V I

sys™ sys
whereas the discharge efficiency is defined as the ratio of net power generated from the system to the power
generated from each cell.

__ Vel (26)

Epon =
dsharee Z ( Vcelllcell )

The power difference between cells and system results from shunt current loss. The effect of stack number in a
system with overall 100 cells on the efficiencies is shown in Table 2. As can be seen, the efficiencies increase with
increasing stack number. As cell number in a single stack decreases, the maximum cell potential difference also
reduces, resulting in lower shunt current. In addition, the electrolyte resistances in the piping system are usually
larger than those within a stack, causing less shunt current. Although shunt current in a system can be reduced by
increasing stack number, the pump power also increases due to increased pipes. A trade-off between pump power
and shunt current need further investigation.

Table 2: Comparison of efficiencies of the system with various stack number.

Stack number | Charge efficiency | Discharge efficiency Overall efficiency
5 0.896 0.926 0.830
10 0.943 0.957 0.902
20 0.975 0.968 0.944

Conclusion

Electrolyte of the VRFB is electrically conductive, causing shunt currents in the manifolds and flow channels

within the stacks and also in the piping system. The existence of shunt currents results in power loss and

performance drop. Shunt current is affected by cell number in a stack and stack number in a system. In this study,

the effect of system configuration on shut current is investigated by a mathematical model. The following

conclusion can be drawn.

(1) Shunt current shows quasi-symmetrically distribution within the connected stacks and the maximum shunt
current is located in the central manifold of the piping systems.

(2) Charge transfer efficiency increases with increasing stack number under a predetermined overall cell number
in a system.

Acknowledgements
The authors would like to acknowledge the support from the Bureau of Energy (107-D0112), Ministry of Economic
Affairs, Taiwan, ROC for this study.

References

[1] C. Fabjan, J. Garche, B. Harrer, L. Jorissen, C. Kolbeck, F. Philippi, G. Tomazic, F. Wagner, The vanadium
redox-battery: an efficient storage unit for photovoltaic systems, Electrochim. Acta. 47 (2001) 825-831.

[2] M. Skyllas-Kazacos, G. Kazacos, G. Poon, H. Verseema, Recent advances with UNSW vanadium-based
redox flow batteries, Int. J. Energy Res. 34 (2010) 182-189.

[3] F. Diaz-Gonzalez, A. Sumper, O. Gomis-Bellmunt, R. Villafafila-Robles, A review of energy storage
technologies for wind power applications, Renew. Sustain. Energy Rev. 16 (2012) 2154-2171.

[4] F. Xing, H. Zhang, X. Ma, Shunt current loss of the vanadium redox flow battery, J. Power Sources. 196
(2011) 10753-10757.

[5] A. Tang, J. McCann, J. Bao, M. Skyllas-Kazacos, Investigation of the effect of shunt current on battery
efficiency and stack temperature in vanadium redox flow battery, J. Power Sources. 242 (2013) 349-356.

[6] H. Fink, M. Remy, Shunt currents in vanadium flow batteries: Measurement, modelling and implications for
efficiency, J. Power Sources. 284 (2015) 547-553.

[7] C. Yin, S. Guo, H. Fang, J. Liu, Y. Li, H. Tang, Numerical and experimental studies of stack shunt current
for vanadium redox flow battery, Appl. Energy. 151 (2015) 237-248.

[8] Y.S. Chen, S.Y. Ho, H.W. Chou, H.J. Wei, Modeling the effect of shunt current on the charge transfer
efficiency of an all-vanadium redox flow battery, J. Power Sources 390 (2018) 168-175.

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC) 202



ISTEC Europe & America 2019

SURDURULEBILIR ENERJI ile YESIL BINA UYGULAMALARINDA

www.iste-c.net

HASTANE YAPILARININ PLANLANMASI

Ahmet Sertac KARAKAS!, Nail Mahir KORKMAZ?, Tarik Serhat BOZKURT?
'Tstanbul Universitesi, Yap1 Isleri ve Teknik Daire Baskanligi, Istanbul, Tiirkiye
skarakas@istanbul.edu.tr
2 {stanbul Universitesi, Mimar Sinan Universitesi, Istanbul, Tiirkiye
mkorkmaz@jistanbul.edu.tr
3 Istanbul Universitesi, Yap1 Isleri ve Teknik Daire Baskanligi, Istanbul, Tiirkiye

tarik.bozkurt@istanbul.edu.tr

Ozet: Enerji tiiketiminin verimli diizeyde kullanilmasinin saglanmasi son zamanlarda
daha fazla 6nem arz etmektedir. Ozellikle ham madde olanaklarinin kisitli olmasi
kaynaklarin daha ekonomik bir sekilde kullanilmasini gerektirmekte bu hususta
kaynaklarin geri doniisiim olarak kullanilmasiyla ¢evreye olan zararl etkilerinin
azaltilmas1 zorunlulugunu dogurmaktadir. Bu bakimdan yapilar tasarlanirken
uygulanacagi yerlesim birimi, arazinin durumu, kullanilacak malzeme tiplerinin
belirlenmesi ve verimli enerji tiiketiminin saglanmasi i¢in yapilarin siirdiiriilebilir
sekilde yagam dongiisiinii saglayacak sekilde biitiinciil bir yaklagimla tasarlanarak
yapt tipi gelistirilmelidir. Bu baglamda siirdiiriilebilir ekolojik yesil binalar; planlama,
uygulama ve isletme boyunca enerji tiiketiminin en az oldugu dogal kaynaklarin geri
doniistim dongtisii bakimindan daha yogun kullanildigi atiklarm asgari oldugu
yapilardir. Hastane Binalar1 giiniin tamaminda siirekli enerji ihtiyacina ve tiikketimine
maruz kalmaktadir. Bu calismada Istanbul Universitesi Cerrahpasa’da yer alan
Cerrahpasa yerleskesi Hastane Binalarinin yenilenmesi kapsaminda Master plan
oncesi yesil bina tasarim kriterlerinin belirlenmesi agiklanmistir. Siirdiiriilebilir bina
tasarimi dogrultusunda multidisipliner olarak enerji verimliligini esas alan proje
¢aligmalarina deginilmistir. Sonug olarak, yesil bina (LEED - Enerji ve Cevresel
Tasarimda Liderlik Program) tasarim asamasinda, enerji verimli kullanilmali ve
binalarin enerji verimliliginin tek bir noktadan otomasyonla saglanmasi gerektigi
anlagilmaktadir.

Anahtar kelimeler: Enerji verimliligi, LEED, Ekolojik yesil bina

Abstract: Ensuring the efficient use of energy consumption has been become more
important recently. In particular, limited availability of raw materials requires a more
economical use of resources. In this respect, it is required to reduce the harmful effects
on the environment by using the resources as recycling it is essential to design energy
efficient building by means of main energy consumption strategies which can be listed
as state of land topography, settlement and type of materials. In order to ensure
decrease of energy consumption, the building type should be improved with a holistic
approach to provide the sustainable life cycle of the buildings. In this context,
sustainable ecological green buildings are aimed to obtain not only minimum energy
consumption but also minimum resources consumption by means of using waste
material. Hospital buildings are exposed to continuous energy needs and energy
consumption throughout the day. In this study, it was explained design strategies
which are aimed to obtain the green building design criteria in the stage of Master
Plan within the scope of the renewal of the Cerrahpasa Campus Hospital Buildings in
Istanbul University. In line with the sustainable building design, project studies were
carried out based on multidisciplinary energy efficiency. As a result, in the green
building design stage (LEED - Leadership in Energy and Environmental Design),
energy should be used efficiently and It is understood that the energy efficiency of the
buildings should be ensured by means of automation from a single point.

Keywords : Energy efficiency, LEED, Ecological green building,
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Giris

Gliniimiizde insanhigin biyiikk bir boliimii sanayilesme siireci ile hizlanan asir1 kentlesme sonucu biiyliyen
kentlerde yagamaktadirlar. Diinyadaki insan niifusunun kontrolsiiz artmasi ile tarimsal arazilerin yap1 alani olarak
kullanimi, dogal afet, savaslar, asir1 kentlesme, mevcut yapilarin atik haline doniisiimii, yenilenebilir enerji
kaynaklarmin sinirli kullanimi, fosil yakit/niikleer enerjinin daha ¢ok kullanma, dogal kaynaklarin kirletilmesi
yada fazla kullanimini, kentlerdeki degisim ve doniisiim hareketi sonucu mevcut yapilarn ekonomik Smriinii
tamamlamasi ile yapisal atiklarin olusmasi gibi nedenlerden Diinyamizin hizlica tiiketildigi ve yasanabilirliligin
ortadan kalkmasi tehlikesi ile siirdiirebilirlik kavrami ortaya ¢ikmustur.

1972 yilinda Birlesmis Milletle Konseyince Siirdiirebilirlik ile ilgili Stockholm Cevre Bildirgesi ile baglayan siire¢
zaman i¢erisinde Bruntland, Rio ve Kyoto bildirgeler ile Siirdiirebilir Kalkinma kavrami agiklanmis ve ¢evre icin
yapilmasi gerekenler siralanmugtir. Siirdiiriilebilir kalkinmanimn saglanmasi i¢in ti¢li kar hanesi olarak gosterilen,
ekonomik, ekolojik ve sosyal gelismenin birlikte gerceklesmesi gerekmektedir (Simsek, 2012). Taraflar
Konferans1t COP21 Birlesmis Milletler iklim Zirvesi 2015 yilinda Paris anlagsmas ile 195 iilke iklim degisikligi ile
miicadelede etme karar1 almistir. Bu anlasma ile 1sinmay1 2 derece daha diisiirmek amaglanmistir.

Tasinmaz gelistirme siirecinde siirdiiriilebilir kalkinma, ¢evre dostu bina, yesil bina, akilli bina gibi yapiy1
aciklayan kavramlar ile gelismis binalar programi, olurluk incelemesi (business case), LEED vb. sertifikasyon
sistemleri gibi yapilarda siirdiiriilebilirligin 6lgiilmesini saglayan yeni kavramlar1 beraberinde getirmistir. Bu
kavramlar arasinda en ¢ok yesil bina kavrami kullanilmaktadir (Senol, 2009).

Stirdiiriilebilir ekolojik, ¢evreci yesil binalar tasarim, uygulama ve isletme siirecinde enerji ve dogal kaynaklarm
kullanim1 ile atiklarin en az oldugu yapilar olarak bilinmektedir. Ancak Sertifikasyon sistemleri ile gliniimiizde
yesil bina etiketi adi altinda kullanicilara yonelik tiiketim araci olarak sertifika almig binalar olarak da
sunulmaktadir. Her ne kadar tiikketim vasitasi olarak diisiinsek bile sistemin getirdigi asgari standartlar ile en
azindan enerji verimli yapilar inga edilmesinin Oniinii agacaktir. Hastaneler 24 saat enerji tilketen ve gok ¢esitli
atik (niikleer, tibbi, evsel, vb.) lireten yap1 tiplerinin basinda gelmektedir. Yesil bina sertifika sistemleri ile bu
tiiketimin Oniine gececek tasarim ve planlamalar yapilabilir.

Amacg

Yesil Bina Kavram ve Sertifikasyon Sistemleri

Diinya kaynaklarinin énemli bir boliimii yap1 insa ederken kullanilmaktadir. Bu nedenle ekolojik ve gevreye
duyarli yap1 inga etme fikri ile birlikte yesil bina kavrami ortaya ¢ikmaktadir. Yesil Bina, yapiy: tasarlarken
baslayan stire¢ biitiinciil olarak insa edilme (malzeme kullanimi, yapim teknigi, vb.), yapmin kullanim ve yapinin
geri doniisiim siireclerinde belli kriterler ile takip edilmesidir. Yesil bina kavramini kurumsallagtirmak adina bir¢ok
iilke kendi sertifika sistemlerini kurmustur. Bunlarin en yaygini Leed ve Bream Sertifika sistemleridir.
Siirdiiriilebilir bina; yasam dongiisii siiresince arazi se¢imi, yerlesim, tasarim, konstriiksiyon, igletim, bakim ve
yikim siiregleriyle insan saglig1 ve gevre iizerindeki negatif etkileri azaltilmis, enerji, su ve malzemenin etkin
olarak kullanimina odaklanmig bir tasarim sonucu ortaya ¢ikan iiriindiir (Celik, 2009; Cassidy and Wright, 2003).
Siirdiiriilebilirlik; ekonominden kalkinmaya, tarimdan cevreye kadar her tiirli konuyu kapsayan derin bir
kavramdir. Yesil bina teriminin daha ¢ok bir etiketleme olarak kullanildigini, stirdiiriilebilir bina kavraminin ise
daha genis kapsamli ifade edildigini goriiyoruz. Yesil bina kavrami 6zellikle sertifikalandirma sistemleri ile
0zdeslesmis bir terim haline gelmistir ve gogu zaman enerji etkin bina ya da yiiksek performansli bina kavramlari
ile ayn1 anlamda kullanilmaktadir. (Celik, 2009)

Yesil Bina Sertifika Sistemleri

Yesil bina sertifika sistemleri, bina bazindaki projelerin ¢evre lizerindeki etkilerinin objektif ve somut olarak ortaya
konulmasinda ve dogal kaynaklar1 korumadaki duyarliliklarini meydana ¢ikarmada o6lgiilebilir bir referans
saglamaya ¢aligan bir tiir derecelendirme sistemi olarak tanimlanmaktadir. Sertifika sistemleri bir binay1 yesil
yapan kriterleri tanimlamaktadir. Sertifika alan bir binanin ne derecede ve hangi bakimdan yesil oldugunun
bilinmesi sertifika sistemleri ile birlikte miimkiin olmaktadir. Sertifika sistemleri; yesil binalarin bir kavram
olmaktan ¢ikip ger¢eklik kazanmasini saglamistir.

Sertifika sistemleri, genel ve gegerli 6lgme standartlar1 olusturarak yesil binay1 tanimlamak, biitlinsel bir bina
tasarim yontemi gelistirmek, yap1 sektoriinde ¢evresel liderlik tanimak, yesil rekabeti tegvik etmek, yesil binanin
yararlar1 konusunda tiiketici bilincini arttirarak bina pazarmi doniistirmeyi amaglamaktadir. (Erdede ve Bektas,
2014).

Sertifika degerlendirme sistemleri Tablo 1°de sunulmustur.
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Deg;'. lendirme BREEAM LEED Green Star CASBEE SBTool
istemi
Olusturuldugu 1990 1998 2003 2001 1998
Tarih
Ulke Ingiltere Amerika Avustralya Japonya Kanada
v Yonetim v Yenilik ve v Enerjt v I¢ Mekan ¥ I¢ Mekan Hava
¥ Enenji Tasarim ¥v' Malzeme Cevresi Kalitesi
v Su v' I¢Mekan Hava |v  I¢ Mekan ¥ Servis Kalitest | v Enerji ve Kaynak
v Ulasim Kalitesi Cevre Kalites:  |v' Arsada Dis Tiiketimi
v' Saglik ve Konfor |v  Malzeme ve v' Ulasim Mekan Cevresi | v Cevresel Yiikler
Kriterler v Atk Kaynaklar - ¥ Yonetim ¥ Enem ¥ Sosyal ve
v Malzemeler ¥ Siirdiiriilebilir v Su ¥ Kaynaklar ve Ekonomik Esaslar
v Arazi Kullamnmu Arsalar v' Arazi Malzemeler v Kiiltiirel ve Algisal
ve Ekoloji v' Su Etkinligi Kullanmm ve  |v Arsa Disindaki Esaslar
v' Kirlilik V' Enerjive Ekoloji Cevre v Arsa Secimi, Proje
¥ Yemhk Atmosfer v Kurhlik Planlama ve
v Yenilik Gelistirme
Geger (1 Yildiz) Sertifika (40-49 | 4 Yildiz (45-59 | S,AB+B-C -1 (olumsuz)
Iyi (2 Yildiz) puan) puan) 0 (Kabul Edilebilir)
Sertifika Cok Iy1 (3 Yildiz) Giimiis (50-59 puan) | 5 Yildiz (60-74 3 (Iyt Uygulama)
Diizevleri Miikemmel (4 Yildiz) | Altin (60-79 puan) puan) 5 (En Iy1 Uygulama)
’ Olaganiistii (5 Yildiz) | Platin (80 puan ve | 6 Yildiz (75-100
Tistii) puan)

Breeam ve Leed, Diinyada en yaygin ve bilinen sertifika degerlendirme sistemlerinin basinda gelmektedir.
Breeam; Ingiltere’de Yap1 Arastirma Kurumu (BRE) tarafindan gelistirilerek, 1990 yilinda uygulamaya gegirilen
Yapt Arastrma Kurumu Cevresel Degerlendirme Metodu (BREEAM- Building Research Establishment
Environmental Assessment Method), yesil bina degerleme sistemlerinin ilkidir. BREEAM sistemi, yonetim, saglik
ve memnuniyet, enerji, ulasim, su, atiklar, arazi kullanim1 ve ekoloji, malzeme ve kirlilik gibi kriterler i¢in puan
toplayarak degerleme yapar (Erdede ve Bektas, 2014 ). Performans gosteren yapilar kademeli olarak Geger (30-
45 puan), Iyi (45-55 puan), Cok Iyi (55-70 puan), Miikkemmel (70-85 puan) ve Segkin (85 puan iistii) olmak iizere
derecelendirilir.

LEED, yesil binalarin gelisimi ve iiretiminin hizin1 artirmak ve ¢evresel siirdiiriilebilirligi saglamak amacriyla,
Amerikan Yesil Binalar Konseyi (USGBC) tarafindan 1998 yilinda gelistirilmistir. Ana hedefleri; bina yeri
seciminde ¢evreye olan etkiyi en aza indirmek, yesil rekabeti desteklemek, yesil binalarla ilgili farkindalig:
arttrmaktir. Bunun igin bes alanda degerlendirme yapilir. Bunlar; siirdiiriilebilir alan planlamasi, suyun verimli
kullanimi, enerji verimliligi ve yenilenebilir enerji kullanimi, malzeme ve kaynak kullanimi ve i¢ ortam kalitesidir.
2009 yilindan sonra ise Sertifika (40-49 puan), Glimiis (50-59 puan), Altin (60-79 puan) ve Platin (80 puan ve
iistii) olarak verilmektedir.

LEED ve BREEAM sistemleri iizerine uzman olan Llewelyn Davies Yeang (LDY) Eco Systems ekibi, her iki
sistemi su, enerji, kirlilik, hava kalitesi, ekoloji, arazi kullanimi ve ulagim gibi temel kategoriler iizerinden
karsilastirmaya ¢alismistir. Genel 6zellikler agisindan her iki sistem benzer gibi géziikmekle birlikte, BREEAM
kontrol listelerinin (Checklist) gevresel etkiye daha ¢ok odaklandiklari, LEED’in ise kullanicinin saglik ve
konforunu daha on planda tuttugu belirtilmektedir (13). Her iki sistemin kriterlerinin farkli standartlara,
yonetmeliklere ve diizenlemelere dayanmasi nedeniyle, sistemler arasi kriterler benzerlik tagisa dahi; kriterlere
verilen puanlarin dolayisiyla da 6nem derecelerinin ¢ok farklilasabildigi goriilebilmektedir (Utkutug, 2011).

Kapsam

Leeds Sertifika Sistemi ve Uygulamalari

Yesil bina sertifika sistemlerinin baginda LEED; Amerikan Yesil Binalar Konseyi (USGBC) tarafindan 1998
yilinda gelistirilmis yesil bina derecelendirme sistemlerinden biridir. Bu kapsamda ABD’de ilk altin derece ile
New York ta insa edilen World Trade Center Binasina verilmistir. Tiirkiye, LEED Yesil Bina sertifikas1 alan ilk
10 iilke iginde 8. sirada yer almaktadir.

Yesil bina degerlendirme ve derecelendirme sistemlerinden biri olan LEED, yoneticilere pratik yesil bina tasarima,
ingas1 ve bakim-onarmu ile ilgili ¢dziimler saglamaktadir. LEED derecelendirme sistemleri ¢ogunlukla 100'
“Temel”, 6's1 “Tasarimda Yenilik”, ve 4'ii “Bolgesel Oncelik” olmak iizere toplam 110 puan iizerinden
degerlendirilmektedir. Her bir puan, bina ile ilgili elementlerin ¢evre ve insanlar tizerindeki faydalar1 diisiiniilerek
belirlenmistir. Yesil bina projeleri, bazi derecelere gore kazandiklar1 puanlarla sertifikalandirilmaktadirlar. Bu
dereceler asagidaki gibidir (Katz, 2012):
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* Sertifikali: 40-49 puan
* Glimiis: 50-59 puan
¢ Altin: 60-79 puan
* Platin: 80 ve {izeri puan
Leed, bina tipleri kategori olarak asagida yer verilmistir.

a)Leed Bd+C (Building Design + Construction)- Leed Bd + C (Yap1 Tasarim + Konstriiksiyon):
Yeni inga edilen veya bilyiik oranda yenilenen binalar i¢in gegerlidir. Yeni binalar, ¢ekirdek ve kabuk, okullar,
ticari yapilar, konaklama, veri merkezleri, depolar ve dagitim merkezleri ve saglik yapilarini icermektedir.

b)Leed O+M (Building Operations And Maintenance)- Leed O + M (Bina islemleri ve Bakim):

Mevcut binalar i¢in bu sertifika tipinin amacti, binalarin enerji, su, malzeme ve i¢ mekan kalitesi performanslarini
iyilestirerek cevresel etkilerini azaltmaktir. Enerji/Su verimliligi ve i¢c mekan kalitesinin iyilestirilmesi; ilgili
binanin igletme maliyetlerini diistirmekte, siirdiiriilebilir hedeflerin ve amaglarin saglanmasma yardimeci
olmaktadir. Bu sertifika tipinin altindaki yine alt kategoriler mevcut binalar, Saglik Yapilari, Veri Merkezleri,
Depolar ve Dagitim Merkezleri, Okullar ve Ticari Yapilardir.

¢)Leed 1d+C (Interior Design And Construction) -Leed Id + C (i¢ Tasarim ve Insaat)
I¢c mekan projeler igin gegerlidir. Bu sertifika tipinin altindaki yine alt kategoriler i¢ Mekan, Saghk Yapilari ve
Ticari I¢ Mekanlardir.

d)Leed Nd (Neighbourhood Development)- Leed Nd (Komsuluk-Mahalle Gelisimi):
Konut kullanimimi, konut dist kullanimlar1 ya da mix projeleri i¢eren yeni saha gelistirme projeleri ya da kentsel
doniisiim projeleri i¢in gegerlidir. Projeler, gelistirme yapilan alanda tasarim veya insaat agamasinda olabilir.

e)Leed Homes (Konutlar):
Miistakil evler, az katli (bir ila {i¢ katli) veya orta yiikseklikteki binalar (dort ila alt1 katlr) i¢in gegerlidir.

Leed basvuru siireci projelerin ve sahanin gereklilikleri LEED kredileri temel alinarak, LEED danigmani, proje
ekibi, igveren, yiiklenici ve diger proje paydaglar: birlikte incelenmektedir. Daha sonra LEED Sertifika seviyesi
tespit edilmektedir. S6z konusu ©6n degerlendirme ¢alismalarinin sonuglanmasi ile proje USGBC’ ye
kaydedilmektedir. Tasarim siireci ile birlikte projelerin (mimari, elektrik, mekanik, altyapi, peyzaj) gelistirilmesi
konusunda inceleme ve onay i¢in tasarim kredilerinin belgelenmektedir.

LEED sertifikas1 almis 6rnek bina modelleri Sekil 1’de verilmistir.

(b)

u'ﬁ'ii’vﬂ'““m L

%#’*“i m

Sekil 1. Leed sertifikasi almis bina drnekleri a) New York yesil bina rnegi (URL-1), b) Seattle merkez
kiitiiphanesi (URL-2).

Tirkiye’de yesil bina sertifikasyon sistemlerine ilgi giderek artmaktadir. Bunlarin basinda saglik yapilari
gelmektedir. Giiniin tamaminda hizmet vermesi nedeniyle ciddi oranda enerji tiiketen ve atik iireten binalardir. Bu
nedenle yesil hastanelerin olugmasi kagmilmazdir.

“Yesil hastane” kavrami, ¢evre dostu bir yerlesim yeri se¢mek, siirdiiriilebilir ve verimli tasarimlar kullanmak,
doga dostu yap1 malzemeleri ve iirtinleri satin almak, insaat esnasinda gevreye duyarli olmak ve ¢evreye duyarliligi
hizmet siirecinde de devam ettirmek gibi segeneklerden en az birini karsilayan hastaneleri tanimlamak igin
kullanilmaktadir. Yesil hastane, geri doniisiim yapan, materyalleri, malzemeleri tekrar kullanan, atik maddeleri
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azaltan ve cevreye daha temiz hava veren bir tesis etrafina kurulmustur
(http://hospital2020.org/Agreenhospital. html).

Bir hastane ortaminda, gelistirilmis ¢evresel ve saglik prensiplerini ve uygulamalarini tesisin planlama, tasarim,
inga, bakim ve onarim faaliyetlerine entegre etmenin getirecegi bircok maddi ve manevi avantaj bulunmaktadir.
Yesil hastanelerde yatan hastalarin duygusal agidan daha saglikli olduklar: ve daha az agri kesici vb. ilag kullanarak
daha kisa siirede taburcu olduklar1 yapilan arastirmalarla belgelenmistir. Dolayisiyla hastaneler acisindan “yesil”
stratejiler belirlemek olduk¢a onemlidir (Royal Jubilee Hospital Patient Care Centre Project, 2008). Enerji
verimliliginin 6n plana ¢iktig1 bu tasarimlarda hastane binalarinin enerji tilketimlerinde yiizde altmis tasarruf
saglanabilinir. LEED sertifika sistem modeli Sekil 2’de gosterilmistir.

Sekil 2. Leed-Healtcare sertifika sistemi modeli (Leed On Degerlendirme Raporu - 3).

Saglik Bakanligi’nim 2012 yili sonunda, 200 yatak ve {izeri kapasiteli hastanelerde LEED sertifikasmi zorunlu hale
getirmesiyle (4), iilkemizde de LEED Yesil Bina sertifikasinin hastanelerde kullanilmasi konusu basta kamu
hastaneleri olmak iizere talep yaratmustir. Bu kapsamda ornek olarak Memorial Bahgelievler Hastanesi
tanitilmstir.

Proje alani se¢imi yapilirken yogun bir bolge tercih (Bahgelievler) edilmis, kent merkezinde ana arter (D 100
karayolu) karayoluna yakin bir konumdadir. Bu sebeple su alanlarindan uzak ve tarim arazi tizerinde yapilagmadan
kacinilmigtir. Ayrica yer se¢iminde g¢evresel saha degerlendirmesi yapilarak, proje alanmin daha Onceden
kirletilmemis bir arazi oldugunun tespiti yapilmistir. Proje, toplu tasima duraklarina yiliriime mesafesinde olacak
sekilde tasarlandigindan proje kullanicilarinin toplu tasima kullanimina tesvik edilmesi saglanmistir. Bisiklet
kullanim alani(soyunma ve dus mekanlar1) yer verilmis ve bu sekilde bisiklet kullanimi tesvik edilmistir. Sarj
edilebilir araclar i¢in 8 araglik sarj noktasi bulunmaktadir. Otopark sayis1 yonetmelik smirlarinda ve yer altinda
tasarlanmistir. Is1 adasi etkisi azaltilmistir. Ayrica 1s1 etkisini azaltmanin bir diger yontemi olarak ¢atida agik renkli
materyal kullanimi saglanmis ve yesil ¢at1 uygulamasi ve yagmur suyunu en iyi sekilde degerlendirmek adina
catilara diisen yagmur sular1 toplanip peyzaj alanlarinda kullanilmak iizere tasarlanmistir.

Su tiiketimi minimuma indirecek; tesisat sistemleri, medikal cihaz, x-ray, susuz sistem havalandirma sistemleri
kullanilmistir. Projede ozon tabakasini incelten ve kiiresel 1sinmayi tetikleyen CFC’lar1 igermeyen sogutuculara
sahip HVAC sistemler kullanilmustir.

Projede isletme sirasinda olusacak kagit-karton-plastik-metal-cam gibi geri doniistiiriilebilen atiklar i¢in atik
kutular1 yerlestirilmis; buna ek olarak da civali ve elektronik atiklar i¢in de toplama noktalar1 tasarlanmigtir. Proje
ingaat1 sirasinda ¢ikan geri doniistiiriilebilen atiklarin da yiizde 80 oraninda geri doniisiime gonderilmesi saglanmig
olup, bina i¢i hava kalitesi i¢in gerekli diizenlemelerin basinda sigara igilen alanlar kisitlanmasina gidilmistir.
Ornek hastane binas1 ve oda tasarim Sekil 3’te gosterilmistir.
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gveren: Aydin Saghk Yatinmian A.$.
Sertfika Tip: LEED-Heallhcare v2009
Sertifka Seviyesi:

Sekil 3. Ozel hastane binas1 ve hasta yatak odas1 tasarimi
(http://www.yesilbinadergisi.com/edergi/21/47/20/)

Materyal ve Metot

Universite Hastanesi Leeds Sertifikasyon Siireci ve Tasarim

Stirdiiriilebilir binalar tasarlanmasi i¢in Master plan hazirlanmadan 6nce “yesil bina” kavrami ad1 altinda tasarim
kriterleri belirlenmistir. Bu kapsamda Leed Gold Sertifika derecesi hedeflenmistir. Bu kapsamda proje asamasinda
tasarim, gold derecesi kriterlerine gore mimari, elektrik ve makine tesisat disiplinlerince ortak tasarim ¢aligmalar1
yapilmistir.

Yeni Cerrahpasa Hastanesi Alan Tanitim

Yeni Cerrahpasa Hastanesi alami Istanbul Fatih Ilgesi sinirlari icerisinde tarihi yarimada da yer almaktadir.
Biinyesinde tarihi yigma ve betonarme yapilart barindirmaktadir. Binalarin ¢evresel faktorler gibi dis etkenlere
maruz kalmasindan dolayi tarihi nitelikli yapilar restorasyon kapsamina alinmis, diger binalarin ise yenilenmesi
icin proje ¢aligmalart yiiriitiilmiistiir. Bu kapsamda binalarin ekonomik ve fiziksel eskimeleri sebebiyle hem
hastane hem de egitim binalarinin yenilenmesi i¢in master plani ¢aligmalar1 yapilmistir. Yerleskelerin alanlari,
gergekten de, UNESCO’nun korumasi altina almmus tarihi bir bélgenin igerisinde bulunmakta ve bu kurulusun
belirledigi ytikiimliiliikler yerine getirilerek master proje hazirlanmistir.

Master projede; Cerrahpasa yerleskesi iki boliime ayrilarak, iki etapta yeniden insa edilmesi planlanmustir. Birinci
etab1 hastane binalarindan olusmaktadir. Calisma alani olarak Yukar1 Cerrahpasa diye adlandirilan bolim
secilmistir. Hastane Binalar1 Toplam kapasite alan1 380.256,40 m2’dir. Giin 1g18indan daha fazla yararlanilmasi
icin yapilacak olan her tiirlii mimari degisiklik birden fazla krediye pozitif etki edecektir. LEED-HC sisteminde
hastalarin daha fazla giin 15131 ve manzaradan faydalanmasi tesvik edilmekte, kolay yollardan bahgeye
¢ikabilmeleri ve agik havada gezinebilecek yerleri veya balkonlari olmasma da ekstra puanlar verilmektedir. Bu
baglamda biiyiikk pencere secimleri, ilgili noktalarda giin 15181 bacalari, yesil ¢at1 yaklagimlari, yesil ve agik
alanlarm artirimlari, giines raflar1 ve giines kiricilart gibi uygun yapisal ¢oziimler tasarim siireci yer verilmistir.
Yukari1 Cerrahpasa (Hastane) LEED Sinir1 ve Avan proje gorselleri sirasiyla Sekil 4 ve Sekil 5’te gosterilmistir.

Sekil 4. Yukar1 Cerrahpasa (Hastane) LEED sinir1 (Leed durum raporu-2).
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CERRAHPASA o

Sekil 5. Yukar1 Cerrahpasa master ve avan proje gorselleri.

Genel Mimari Oneriler

Oncelikle LEED Proje smirlar1 belirlenmeye ¢alisilmistir. Ust Cerrahpasa’nin tamami LEED sinirlarma alinmasina
karar verilmistir. Bu smira korunacak olan binalarin da dahil edilmesi ile aslinda korunan alanlar, agik ve yesil
alanlar agisindan bir ¢cok avantaj elde edilmistir. Bu konuda herhangi bir mimari degisiklik yapilmamistir. Sadece
LEED’e bildirilecek olan kapsamin sekli ortaya ¢ikmistir. Boylelikle bircok krediye yaklagim igin alan hesaplar1
ile ilgili bilgilerin netlesmesi saglanmistir. Bina tasariminda yer verilen mekanlar disinda tasarimda asagida yer
alan maddelere gore malzeme ve sistemler segilmistir.

Bina genelinde yiiksek yalitim degeri bulunan yalitkan yap1 malzemeleri kullanilmistir.

Yapmin bilylik boliimiiniin cam olmasi sebebi ile cam fiziksel degerleri yiiksek tutulmustur. Segilen
camlar diisiik 1s1 iletim katsayisina (U degeri) sahiptir.

Havalandirma sistemi 1s1 geri kazanimli mekanik olarak tasarlanmustir.

Aydinlatma armatiirleri oldukca iyi seviyelerde yer almaktadir. Aydinlatma otomasyonu destegi enerji
verimliligini en st seviyeye ¢ekmektedir.

Su kullanimi kontrol altina almak adma diisiik debi degerli bataryalar, ¢ift basmali klozetler tercih
edilmistir.

Enerji tiretiminde Trijenerasyon ( yakit olarak dogal gaz veya biyogaz kullanilarak eszamanli elektrik,
1sitma ve sogutma tiretimidir) sistemi kurulacaktir.

Pompalar enerji verimli ve frekans kontrollii se¢ilmistir.

Hastalar i¢in rahatlama yerleri ve hastane giris ¢ikis imkanlarinin gosterildigi alanlar sirasiyla Sekil 6 ve Sekil 7°de
sunulmustur.

Consider roof terrace locations.
‘away from building equipment

‘Required seating must be
located in shade or indirect sun

Greenhouse

Designated smoking areas must
be located at least 25" away
from places of respite.

1 SmokingArea |
\

KEY N P
‘Shade or indirect sun area e

Areas of respite

‘Staff dedicated area

Sekil 6. Rahatlama yerleri kapsanu (Leed On Degerlendirme Raporu - 3).

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC) 209



ISTEC Europe & America 2019

Consider balcony locations
away from building equipment

Private patient balconies

Direct access to shared
outdoor space. Patient
designated areas should
include wheelchair
accommodations in indirect
sun.

Designated smoking areas must
be located at least 75’ away
fiom places of respite.

¥
| Smoking Area ‘F
.

-
KEY -
Patient direct access outdoor area

Sekil 7. Hastalar icin direkt disar1 ¢ikis imkani kapsami (Leed On Degerlendirme Raporu - 3).

Elektrik Disiplinince Yapilan Leed Calismalar:

Isik Kirliliginin Azaltimm — Cati

Bu kredinin alinabilmesi i¢in i¢ ve dis aydinlatma ile ilgili olarak ayn1 anda bir¢ok kritere uyulmasi gerekmektedir.
Her ne kadar disg aydmnlatma i¢in bu kriterler yerine getirildi ise de, i¢ aydinlatmada digartya penceresi olan her
hasta yatak odasinin i¢ aydinlatmasmin 23:00 — 05:00 saatlerinde otomatik olarak kendini %50 kismas1 opsiyonu
yerine getirilemediginden(yatirim girdileri ¢cok yiiksek olmast) dolay1 bu kredinin alinamayacagi belirlenmistir.

Lambalarda Civa Kullanim

Elektrik gurubu ile yapilan aydmnlatma konulart ile ilgili her tiirlii galisma ve 6nerilerde hem enerji verimliligi 6n
planda tutulmus olup hem de LEED’in bu kredisi i¢in gerekli olan maksimum Civa miktarlarinin asilmamasi i¢in
O0zen gosterilmistir. Bu krediye uygun lambalar se¢ilmis olup kredinin alinmasinda herhangi bir problem
bulunmamaktadir.

Bina Enerji Performansi

Binada kullanilan her tiirlii enerji verimli aydinlatma armatiirli, otomasyon sistemi ve verimli aydinlatma
mithendisligi uygulamalari igin, aydinlatma danigmanlig1 kapsaminda birgok farkli ¢aligma yiirtitiilmiistiir. Enerji
modellemesinde baz binaya oranla verimli olan bu uygulamalar ile Bina Enerji performansi {izerinden puanlar
gelmektedir. Yalniz Bina On-Enerji Modellemesi binanin biitiin sistemlerini ayn1 anda ¢alistrmasinda dolay: her
sistemin ayr1 ayri kag¢ puana karsilik verim getirdigini sdylemek ¢ok zordur. Bunun i¢in detayl bina enerji
modellemesi yapilmasi gerekmektedir.

Elektrik grubu ile yapilan ortak caligmalar sonrast genel mahallerde aydinlatma otomasyonu kullanilmasmin ¢ok
biiyiik enerji tasarrufu sagladig: belirlenmistir. Koridorlardaki armatiir yerlesimi konusunda, istenilen aydinlik
seviyelerini diisiirmeden yatirim ve isletme maliyeti opsiyonlar1 g6z dniine alinarak detayli calismalar yapilmis ve
grubun bilgilendirilmesine sunulmustur.

Hasta yatak simiilasyonuna ait gorsel caligma Sekil 8’de gosterilmistir.
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Okuma ve genel miidahale esnasinda yatak iizerinde ihtiyag duyulacak
300+ liks seviyeleri icin hem direkt hem de endirekt sk dagilimii I —
armatirlerin kullanilmasi Snerilmektedir.

e

Koridor alaninin kiigiik olmasi nedeniyle 1 F|
adet disik 15k cikish (900im <) kare
formda opel lensli armatiir kullanilmasi
uygun gézikmektedir.

=
KORIDOR &
opA »

Genel aydinlatma icin ihtiyag duyulan aydinlatmanin saglanmasi igin e i

endirekt-yaymnik 1sik dagilim karakteristiginde armatiirlerin kullaniimasi Y =

Gnerilmektedir.

Sekil 8. Ornek hasta yatak odasi simiilasyonu (Leed On Degerlendirme Raporu - 3).

C blok tizerinde giin 15181 analizleri ve en verimli aydinlatma secenekleri i¢in de Oda Analizleri yapilmistir.
Sekil 9°da drnek koridor simiilasyonu gosterilmistir.

N

Sekil 9. Ornek koridor simiilasyonu (Leed On Degerlendirme Raporu - 3).

Hastane koridorlarnin ¢ift dogrusal armatiir tasarimi olmasi durumunda standartlar yakalanmamakta olup,
sasirtmali yapildiginda enerji verimliligi ve az sayida armatiir nedeniyle istenen degerlere ulagilmaktadir.

Mekanik Disiplinince Yapilan Leed Calismalan

Genel Su Verimliligi

Bu maddenin 6n kosulu olan kisim kullanilmasi dngdriilen sebeke suyunun EPA standartlarindan % 20 daha az
olmasi ile gergeklesecektir. Krediden maksimum puan alabilmek i¢in Tablo 2’ye uygun se¢im yapilmasi
kararlastirilmistir. Tablo 2°de Leed’e uygun armatiir su tiiketim degerleri verilmistir.

Tablo 2: Leed’e uygun armatiir su tiiketim degerleri (Leed On Degerlendirme Raporu - 3).
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Armatiirler Referans degerler Onerilen
Klozet 6 litre / basim 2.5 — 4 litre / basim
Pisuvar 3.7 litre / basim 1 — 2,5 litre / basim

Umumi Musluk (6zel hastane

S 8.3 litre / dakika 5.5 — 6.6 litre / dakika
odalar1 i¢in)
Umumi musluk (diger tiim 1.9 litre / dakika 1.5 1,9 litre / dakika
uygulamalar)
Umumi musluk (sensorlit) 1 litre / devir 0.7 — 0.8 litre / devir
Dus Baslig1 9.5 litre /dakika 6 — 9.5 litre /dakika

Bina Enerji Performansi

Binada segilecek olan yap1 malzemeleri ile ilgili hesaplar sonrasinda yalitim kalinliklarinin arttirilmasi saglanmas,
kullanilacak olan yalitim malzemesi olan tas yiiniiniin de herhangi bir sakinca yaratmadigi konusunda goriis
bildirilmistir. Kullanilacak olan HVAC sistemlerinde aslinda zaten enerji verimli sistemlerin kullanildig1
goriilmiis, LEED i¢in yiiksek enerji performansi saglayacagi ongoriilmiistiir. Havalandirma sistemlerinde 1s1 geri
kazanimimin, COP degeri yiiksek sogutma ekipmanlarmnin ve verimli kazanlarin kullanilmasi ¢ok avantajli
se¢imlerdir.

Biitiin bunlara ek olarak 6zellikle Tri-Jenerasyon sistemlerinin entegresinin saglanmasi enerji puanlarinin yukari
cikmasma neden olacaktir. Ozellikle 24 saat enerji tiikketen binalarm basinda gelen hastaneler igin, 24 saatlik
senaryo ile ¢alistirilacak olan bu sistem verimlilik agisindan LEED enerji modellemelerinde en yiiksek puanlarin
almmasini saglayan sistemlerdir.

Istanbul Universitesi Cerrahpasa Yerleskesi binasnin ASHRAE 90.1 kistaslar1 dahilinde yapilan termal analizleri
neticesinde, LEED — NC v2009 degerlendirme sistemi Enerji ve Atmosfer kredi basligi EAcl- Optimize Enerji
Performans: kredisinden alacagi puan asagida belirtilmistir. Bu puan segilecek olan Trijenerasyon sisteminin
kapasitesine gore degisiklik gosterecektir.

Tablo 3’te LEED enerji performans degerleri sunulmustur.

Tablo 3: Termal analize gore optimize enerji performans degerleri (Leed Durum Raporu — 3).

Baseline Trijensiz 0,8 MW Elk- 0,7 1,6 MW Elk- 1,4 2,4 MW Elk- 2,1
{Ortalamal) HKompleks MW ABS IV ABS MW ABS
Mali Bazda Enerji
@'l Bazda tner Referans 8,1%¢ 12,592 16,9% 19,439
Verimliligi
LEED EAcL Puam Referans - 1 3 5

Binanin Enerji On-Enerji modellemesinin tamamlanmasi ile bu krediden alinacak olan puanlar yaklagik sonug
olarak belli olmustur. Ortalama olarak 1,6 MW’lik bir trijenerasyon kullanimi baz almarak yapilan degerlendirme
sonucunda %16,9’luk bir enerji verimliligi ortaya ¢ikmakta olup bunun LEED puan tablosundaki karsilig1 3 puan
olmaktadir.

Insaat Asamasi

Proje asamasinda yapilan calismalardan sonra, siire¢ insa asamasmda da devam etmektedir. Insaat asamasinda
cevreye az zarar verecek tarzda kazi uygulamalari, erozyon ve sedimantasyon kontrolii, ingaat atik yonetimi ve i¢
hava kalitesi planmin uygulamalar1 gerekmektedir. Yap: malzemeleri ve yap: kimyasallarmm segimleri ve
sertifikali tiriin kullanimi1 da bu agamayi ilgilendiren kredilerdir.

Cerrahpasa Hastanesi Healthcare Scorecard Tablosu ve Degerlendirmesi

Siirdiiriilebilir alanlar, su verimliligi, enerji ve atmosfer, malzeme ve kaynaklar, i¢ mekan kalitesi, yenilik¢i tasarim
ve oncelikle bolge kategorilerine gore tasarimin degerlendirmesi yapilmis ve asagidaki Tablo 4°te goriilecegi lizere
tasarim Leed standart tablosu skor kartta alinacak, alinabilir ve alinamayacak krediler degerlendirilmistir.
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Tablo 4: Cerrahpasa hastanesi healthcare scorecard tablosu (Leed Durum Raporu — 3).

@ LEED 2009 for Healthcare: New Construction and Major Renovations
Project Checklist Project Name: Istanbul Universitesi Cerrahpasa Hastanesi Date : 29.06.2016
[12] =] = |Sustainable Sites Possible Points: 18 [[To[ 5 |Materials and Resources Possible Points: 16
[ o1 M
c[¥] Prereq 1 Construction Activity Pellution Prevention H[ Y] Prereq1  Storage and Collection of Recyclables
c T Prereq2  Environmental Site Assessment H T Prereqz  PBT Source Reduction—Mercury
1 credic 1 Site Selection 1 3 |credt 1.1 Building Reuse—Maintain Existing Walls, Floors, and Roof 1to 3
1 Credit 2 Development Density and Community Connectivity 1 1 |Credit 1.2 Building Reuse—Maintain Interior Mon-Structural Elements @
4 |credies  Brownfield Redevelopment 1 [ 2 Crestz  Construction Waste Managsment 1to2
3 Credit 4.1  Alternative Transportation—Public Transportation Access 3 [ 4 creditl  Sustainably Sourced Materials and Products 1to 4
1 Credit 4.2 Alternative Transportation—Bicycle Storage and Changing Rooms 1 1 Credit 4.1 PBT Spurce Reduction—Mercury in Lamps 1
1 Credit 4.3 Alternative Transportation—Low-Emitting and Fuel-Efficient Vehicles 1 [4 2 credt 42 PBT Source Reduction—Lead, Cadmium, and Copper 2
1 Credit 4.4 Alternative Transportation—Parking Capacity 1 H E] credts  Furniture and Medical Furnishings 102
1 Credit 5.1 5ite Development—Protect or Restore Habitat 1 1 |creste  Respurce Use—Design for Flexibility 1
1 Credit 5.2 Site Development—Maximize Open Space 1
1 Credite.1  Stormwater Design—Quantity Control @ 1 [+ T1z[ 4 ]Indoor Environmental Quality Possible Points: 18
1 Credit 6.2 Stormwater Design—Quality Control 1
1 Credit 7.1 Heat Island Effect—Mon-roof 1 [v] Frereq 1 Minimum Indoor Air Quality Performance
1 Credit 7.2 Heat Island Effect—Roof @ 1 HIY] Frereq2  Environmental Tobacco Smoke (ETS) Control
4 |Credit@  Light Pollution Reduction 1 HlY ] Prereq3  Hazardous Material Removal or Encapsulation
1 Credit 5.1 Connection to the Matural World—Places of Respite 1 B Cresit 1 Outdoor Air Delivery Monitoring
1 Credic 5.2 Connection to the Matural World—Direct Exterior Access far Patients 1 2 |creaz  Acoustic Environment ito2
[ 1 Credt 3.1 Construction |AQ Management Plan—During Construction 1
Water Efficiency Poszible Points: 9 [ 1 Credit 32 Construction 14Q Management Plan—Before Occupancy
[ 4 Credit4  Low-Emitting Materials 1to 4
[v] Prereq1  Water Use Reduction—20% Reduction 1 cre¢ts  Indoor Chemical and Pollutant source Contrel 1
K Prereqz  Minimize Potable Water Use for Medical Equipment Cooling 1 |cresite1  Controllability of Systems—Lighting
1 Credit 1 Water Efficient Landscaping—Ho Potable water Use or Mo Irrigation 1 1 credit ez Controllability of systems—Thermal Comfort
2 Credit 2 Water Use Reduction: Measurement & verification 12 4 |crest 7 Thermal Comfort—Design and verification @
2|4 Credita  Water Use Reduction 103 2 crecits1  Daylight and views—Daylight 2
H 1 Credit 4.1 Water Use Reduction—Building Equipment 1 3 credez  Daylight and views—views 1t03
1 Credit 4.2 'Water Use Reduction—Cooling Towers 1
H 1 Credit 43 Water Use Reduction— Food Waste systems 1 Innovation in Design Possible Points: 6
Energy and Atmosphere Possible Points: 39 (v | Frereq1  Integrated Project Planning and Design
1 Credit 1.1 INNOvation in Design: Specific Title
c [¥] Prereq1  Fundamental Commissioning of Building Energy Systems 1 Creit 1.2 Innovation in Design: Specific Title
K Prereqz  Minimum Energy Performance 1 Credit 1.3 Innovation in Design: Specific Title
K2 Prereq3  Fundamental Refrigerant Management 1 Credit 1.4 [nnovation in Design: Specific Title
4| 2 |48fcredit1  Optimize Energy Performance & 1t 24 1 credtz  LEED Accredited Professional
1 7 |creditz  On-Site Renewable Energy @ 108 1 credt3  INtegrated Project Planning and Design
C 2 credit3  Enhanced Commissioning 1wl
1 credit 4 Enhanced Refrigerant Management 1 3| 1| o |Regional Priority Credits Possible Points: 4
2 Credic 5 Measurement and verification 2
4 [Credice  Green Power 1 1 Credit 1.1 Regional Priority: specific Credit
4 |credit 7 Community Contaminant Preventien—aAirborne Releases 1 crect 1.2 Regional Priority: Specific Credit
Credit 1.3 Regional Priority: Specific Credit
1 Credit 1.4 Regional Pricrity: specific Credit
[35[3¢] 35| Total Possible Points: 110
Certified 40 to 45 points_ Silver 50 to 59 peints  Geld 60 te 79 peints  Platinum 50 to 110

Cerrahpasa T1p Fakiiltesi yeni hastane binalarmin skor tablosuna goére tasarim ve yapim asamasi siireglerinde gold
(60-79) derecesinde sertifika alacagi goriilmektedir. Skor kart cogunlukla tasarim kredileri diisiiniilerek
hazirlandigindan ve insaat kredilerine heniiz o zaman karar verilemediginden 35 puan iizerinden goriinmektedir.
Insaat kredileri olan 36 puanlik almabilir krediler eklendiginde bu puanin artmas1 beklenmektedir.

Sonug¢

Kesintisiz olarak enerji, su ve atik hizmetlerinden faydalanan biiyiik binalarin basinda gelen hastaneler,
yasam-tasarruf teknolojilerine ¢ok fazla ihtiya¢ duymaktadirlar. Tipik bir hastane binasi yaklasik 3500 konuttaki
karsilik gelecek sekilde enerji tiikettigi bilinmektedir. Bu sebeple Cerrahpasa Tip Fakiiltesi yeni hastanesi Leed
“Gold” derecesinde yesil bina olmasi hedeflenmistir. Bu kapsamda siirdiiriilebilir bina tasarimi dogrultusunda
enerji verimliligi icin proje, model ve simiilasyon c¢aligmalar1 (milti-disipliner) yapilmistir. Bu analizler
neticesinde tasarimci, igverenin igletme projesine baglaminda Leed danismani ve diger miithendislik disiplinler ile
ortak bir caligma yiiriiterek s6z konusu hastane binalar1 tasarlanmistir.

LEED (Yesil Bina) sertifikas1 sadece bir durum degerlendirme ¢aligmasi degildir. Bu kapsamda yapilan binalarin;
hem ¢evreci bir yapiya sahip olmalar1 hem de enerji verimli olarak tasarlanmalar1 tavsiye edilmektedir. Bir
binadaki enerji verimli tasarim unsurlarini pasif ve aktif olarak ikiye ayirabiliriz. Kabaca giin 15181 destekli
aydinlatma, dogal havalandirma, gece sogutmasi ve havalandirmasi, giin 15181 bacasi ve bunun gibi bir¢ok yontem
kullanilarak binalarin (yalitimli) yillik isletme ve enerji maliyetlerinin ve CO2 salinimlarmin azaltilmasi pasif
olarak saglanabilmektedir. Ayrica segilecek sistem elemanlarinin yiiksek verimli olmasi da, bu isletme
maliyetlerini azaltmasi1 beklenmektedir. Leed, genel olarak, 1sitma, sogutma, havalandirma, aydinlatma, priz
kullanimlardaki enerji verimliligini en iist diizeyde tutarak, tiiketimi en aza indirmeyi amaglamaktadir. Arsa
secimi, alternatif ulagim, bisiklet ve yayalasma, nitelikli agik alan, i¢ hava kalitesi, otopark kapasiteleri vb.
konularda mimarin tasarim yaparken dikkate almasi gerekmektedir.

Ulkemizde biiyilk kapasiteli hastaneleri yonetme modeli heniiz bulunmamaktadir. Yéneticiler 6zellikle tip
fakiiltesi hastanelerinde tip doktorlarmdan olugmaktadir. Hastane binasi isletme konusunda farkli disiplinlerin
(isletmeci- endiistri miih., diger miihendislikler) ortak yiiriitmesi gereken bir siiretir. Oncelikle hastane isletme
projesinin olusturulmali ve Leed siireci bu yonetim planinda yer almalidir.
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Leed ve benzeri sistemlerden tam anlamryla yararlanmak icin hastane yonetim modelinin de olusturulmasi
zorunludur. Bina Bilgi Modelleme (BIM) ortammin olusturulmas: bu kapsamda degerlendirilebilinir. {lk tasarim
asamasinda BIM kullanilmasi ile modellenen tasarim, hem yapim siirecinde hem de binanin igletme siirecinde
onemli katkilar sunacaktir. Yapim esnasinda santiye ortaminda gerceklestirilen imalatlarin as-built olarak BIM
modeline eklenmesi daha sonrasinda bina isletmeye alindiginda bakim, ariza, enerji verimliligi baglammda daha
nitelikli siirdiiriilebilir bina isletmesine katkilar sunmaktadir. Onemli enerji ihtiyact olan hastane binalarinin BIM
ortaminda tasarlanmasi ve daha sonra bina yazilim programlar1 ile isletme projesine doniistiiriilmesi
gerekmektedir. Hastane fonksiyonlarinin kusursuz isletilmesi, en iyi sekilde koordinasyonun, kolayligin
saglanmas: ile iyi kontrol edilen sistemlerin Leed siirecine katki sunarak, enerji verimlili§i saglayacagi
diistiniilmektedir. Ayrica mimari tasarimin miihendislik disiplinleri ile birlikte modellenmesi ile tasarim
sorunlarinin ortadan kalkacaktir.

Ulkemizde Leed sertifikasi almis ¢ok sayida hastane binasinda otomasyon sistemlerinin kurulmamasi ve
trijenerasyon ve korjenarasyon gibi enerji sistemleri kurulmus olmasma ragmen isletmeye alinmamasi gibi
nedenlerden dolayt sertifika sistemi etiket amagli kullanildig1 anlasilmaktadir. Binalarin tek bir noktadan biitiinciil
otomasyon sistemleri ile denetlenmesi ile ancak enerji verimliligi saglanacaktir. Sertifika sistemleri amaci,
kullanict etkilemek olmamali, gergekten enerji verimli bina tasarlamak i¢in olmalidir. Tasarim, yapim ve isletme
stiregleri birlikte ve biri birini tamamlayici ve devam ettirici bilingle yaklasilmasi gerekmektedir. Her bir siiregte
profesyonel destek kaginilmazdir. Leed ve benzeri sertifika sistemlerinin yayginlasmasi ve daha fazla projenin
yesil bina kapsamina almmasi i¢in yerel kriterlere uygun bir sertifika sisteminin olusturulmasi ve hayata
gegirilmesi gerekmektedir.
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Ozet: Giiniimiizde, birgok tarihi degere sahip anitsal ve sivil mimarlik eserleri restorasyon,
giiclendirme ve onarimdan gegmektedir. Kamu ve 6zel miitesebbislerce gergeklestirilen
restorasyon-onarim uygulamalar1 zorlu siiregleri igerisinde barindirmaktadir. Bu uygulamalar,
genellikle multi-disiplinlerce gerceklestirilmektedir. Hem projelendirme hem de uygulama
asamalarinda profesyonel mesleklerin katkilar1 goriilmektedir. Onarim biitgeleri, kullanicinin
talepleri ile birlikte tarihi yapilarinda mevcut durumlart bu ortak ¢alisma gerekliligini zorunlu
kilmaktadir. Proje ve resmi onay asamasinda 6ngoriilemeyen ¢ogu durum onarim agsamasinda
ortaya ¢ikmakta ve siirecin yonetilmesinde zorluklar yasanmasina neden olmaktadir. Bu
nedenle yapisal (statik) projelerin tasarimininda yapinin 6zgiinliigiiniin korunmasinda dnem
kazanmaktadir. Kullanicinin giincel konfor sartlarinin saglanmasi, yap: gilivenligi ile tarihi
yapilarin kullanim kapasitelerinin {izerinde yogunluklarin planlanmasi da restorasyon siirecini
etkilemektedir. Tarihi yapilarin 6zgiinliigiinin korunup, islevlerinin saglanmasi i¢in
multidisiplinlerce tasarim siirecinin birlikte degerlendirilmesi gerekmektedir.

Bu ¢aligmada; Tiirkiye’de kamu eliyle yapilan bu tiir onarim ¢aligmalarinin mimarlik meslegi
ile yapisal (statik) projelerin ve akademik alanlarin ortak ¢aligma ve tasarimlarina deginilecek
olup, bu siireglerin mimari tasarim ortamina siiriikledigi zorluklara dikkat ¢ekilmistir.

Anahtar kelimeler: Mimari tasarim (restorasyon) Projesi, Statik (yapisal) Projesi,
Gliglendirme

THE EFFECT AND RELATIONSHIP OF THE CHANGES IN THE
PROCESS ON THE ARCHITECTURAL AND STRUCTURAL DESIGNS
(SINGLE EXAMPLE)

Abstract: Nowaday, monumental and civil architecture works with many historical values are
undergoing restoration, reinforcement and repair. Restoration-restoration practices carried out
by public and private entrepreneurs include challenging processes. These applications are
usually carried out by multi-disciplines. In both the project planning and application stage are
seen contributions of professional occupations. The current state of the historical buildings, the
demands of the users and the repair budgets require the necessity of joint work. Most of the
unforeseeable situations in the project and official approval stage occur during the repair phase
and lead to difficulties in managing the process. Therefore, it is important to preserve the
authenticity of the structure in the design of structural (static) projects. Providing the user's
current comfort conditions, building security and planning of densities above the utilization
capacity of historical buildings also affect the restoration process. In order to preserve the
original of historical buildings and to ensure their functions, multidisciplinary design process
must be evaluated together. In this study; In Turkey, this type of repair work in the architectural
profession, structural (static) projects, the common work and design of the academic fields and
the challenges that these processes have brought to the architectural design environment have
been addressed.

Keywords : Architectural design (restoration) Project, Static (structural) Project,
Reinforcement
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Giris

Binalarin yapisal durumlarmdan kaynaklanan statik kaygilar nedeniyle gii¢clendirme tekniklerinin kullanimda
binanin mimari 6zgilinliigiiniin korunmasinda giicliikler yasanmaktadir. Deprem ve diger yonetmelikler (yangin,
erigebilirlilik, vb.,) tarihi yapmmn hangi amacla kullanilacagi konusundaki diizenlemeler, yapmmn 06zgiin
mimarisinden uzaklasan kararlarm almmasina neden olmaktadir. Bu nedenle 6zgiin mimari tasarim, giiniimiiz
ihtiyaclar1 etkisinde degisime ugramaktadir. Kamuda yapilan restorasyon ¢aligmalarinda giiclendirme projeleri
onemli sayilacak etkenlerden biridir. Cilinkii mevzuat geregi tam olarak proje asamasinda fiziki ¢aligmalar (raspa)
yapilamadigindan giiglendirme projeleri ¢ogunlukla ihale sonrasi yapilmaktadir. Bu da ongdriilemeyen birgok
proje degisikligini ortaya ¢ikarmaktadir. Tarihi yapilarda restorasyon ve giiglendirme uygulamalarinda goklu
disiplinlerce proje yapma ve uygulama alanindaki siirecler ile ilgili tarihi bir yap1 olan Bekir Aga Boliigii Binas1
(1.0. Siyasal Bilgiler Fakiiltesi Binas1) ele alinmistir.

Tanzimat Donemi ile birlikte devam eden batililasma hareketleri dogrultusunda Resit Paga himayesinde bulunan
Gaspare Trajano Fossati, 6rnek yap1 olarak 1841-1843 yillar1 arasinda Bab-1 Seraskerat’ta Hastane Binas1 (250
kisi yatakll) bina inga etmistir. Bina daha sonlar1 askeri amaclar i¢in kullanilmis ve Osmanli Déneminin son
zamanlarinda ise Tevkithane olarak iglevlendirilmistir. Tevkifthanenin ydneticisi Bekir Aga’nin bu binada gorev
yapmasi ve asir1 siddet kullanilmasi nedeniyle iinlenmis ve Bekir Aga Boliigii olarak adlandirilmistir. Cumhuriyet
donemi Sereaskerat, Dar-iil Fiinun kapatilmasi sonrasi Istanbul Universitesine tahsis edilmis, dncelikle uzun yillar
tip fakiiltesi olarak kullanilmis olup, 1979 yilindan itibaren Siyasal Bilgiler Fakiiltesi olarak kullanilmaya
baslamustir (Segkin, 2011; Yildizlar, 2019; Pogan, 2010).

Sekil 1°de ilgili yapiya ait eski haritalandirma ve fotograflarina yer verilmistir.

(a) | (b)
Sekil 1. Alman mavisi (1913), (a), (Alman mavisi, 1913); Seraskerat binalari-Bekir aga boliigii binas1 (1918),(b)
(URL-1).

Yapy, Istanbul ili, Fatih Ilcesi, Siilleymaniye Mahallesi, 618 ada, 19 parselde Tarihi Yarimada da (Surici) Fatih
doneminde eski saraym bulundugu alanda yer almaktadir. Istanbul Yenileme Alanlar1 Kiiltiir Varliklar1 Koruma
Kurulunun 04.12.2009 tarih ve 515 sayili karari ile istanbul Universitesi Beyazit Yerleskesinin Koruma grubu I
olarak belirlenmistir. Tarihi siire¢ icerisinde ¢ok sayida fonksiyon degisikligine ugramasi nedeniyle ¢ok fazla
degisime ugramistir. Plan ve cephe 6zelliklerinde degisim tarihi fotograf ve ¢izimlerden gozlenmektedir.

Sekil 2°de s6z konusu yapiya ait proje uydu alani goriintiileri gosterilmistir.
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(a) ' ()
Sekil 2. Proje alan1 uydu goriintiileri (a,b); (URL-2).

Tarihi yap1 oldukg¢a egimli bir arazi iizerinde, tarihi istinat duvar1 marifetiyle diiz bir alanda simetrik, 2 katl orta
sofa planli, monoblok olarak girinti ¢ikint1 ve ¢ikmalar ile hareket kazandirilarak yapilmustir. isvigre nin Belinzona
Cantinale arsivindeki orijinal ¢izimlerinde yer alan orta sofadaki basik kubbe tonoz yapida yer verilmemis ve sofa
iizerindeki eski resimlerde yer alan fenerde bulunmamaktadir (Yergiin, 2002). Yap1 2014 yilinda baslayan
restorasyona kadar ciddi tahribatlar ve eklemeler gegirmistir.

Amag¢ ve Kapsam

Istanbul, Fatih ilgesi, Tarihi yarimada sinirlar1 icerisinde yer alan 1.Koruma Grubu bolgesinde bulunan (618 ada
19 parsel) istanbul Universitesi, Beyazit yerleskesindeki Bekir Aga Boliigii Binasi 6rneginde yapmin giiglendirme
oncesi ve sonrasi degerlendirilmesi yapilmistir. Kullanici talepleri, fonksiyon degisiklikleri, yapisal (statik)
projelerden gelen geri bildirimler ve uygulamacilardan kaynaklanan degisimlerin tarihi yapidaki 6zgiin mimari
tasarimlar ve miithendislik alanlarindaki tasarimlarin koordinasyonu ve etkisi incelenmistir.

S6z konusu tarihi yapi 19. Yiizyilda Batililasma hareketlerinin mimarlik alanindaki orneklerindendir.
Gaspare Fossati tarafindan tasarlanan yapi, ahsap yapilardan, bat1 tarzi masif tugla duvar yapilara ge¢is doneminde
ornek yapi niteliginde olup 1841-1843 yillar1 arasinda insa edilmistir. Tarihi yap1 dncelikle hastane binasi olarak
tasarlanmig ancak, askeri amacla kullanilmak iizere Bekir Aga Boliigii olarak askeri yap1 daha sonralari cezaevi
isleviyle kullamlmaya baslamlmistir. Cumhuriyet ile birlikte Istanbul Universitesine devredilen yap1 éncelikle tip
fakiiltesinin bazi boliimleri icin kullanilmis ve nihayetinde Istanbul Universitesi Siyasal Bilgiler Fakiiltesi’nce
kullanilmaya baslanmustir. Tarihi yapinin ilk tasarim islevinden giiniimiize kadar ¢ok fazla degisime ugramasi
nedeniyle 6zgilin yapinin tasariminda ¢ok sayida degisikligin yasandigi goriilmistiir. Son olarak ta Fakiilte Binas1
islevi ile kullanilmasi nedeniyle yogun kullanimin getirdigi degisimler arastirilarak mimari ve yapisal tasarim
alanlaridaki durumu degerlendirilmistir.

Mimari proje siireci ve yapida degisimler

Gaspare Trajano Fossati ilk tasarim

Anilan yap1 250 yatakli Seraskerlik Hastane Binasi olarak tasarlanmig ancak 1875 tarihli haritalarda bu tasarimimn
uygulanmadig1 goriilmis ve haritada Kislay-1 Hiimayun Binasi olarak adlandirilmistir. Yapinin orta sofali, biiyiik
bir ev planmna sahip oldugu belirtmistir (Can, 1993). Ayrica Hastane olarak kullanildigi kayitlardan tespit
edilememistir (Can, 1993).

Tarihi yapi, yigma, tugla duvar yapim teknigine gore ahsap kirislemeli ve volta déseme olarak yapim sistemi
kurgulanmistur.

Sekil 3’te 6zgiin proje plan ve cephe goriiniisleri sunulmustur.
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(b)
Sekil 3. Arsivden elde edilen Fossati 6zgiin projesi— plan (a), goriiniis (b); (Pogan, 2010).

Isvigre Bellnizona Cantonale arsivinden edinilen Sekil 3’te goriildiigii {izere orta sofali {istii kubbeli ve etrafi
stitunlu simetrik plana sahip, arazinin egimli olmasi nedeniyle dogu cephesinde iki katl, bati cephesin 1 katili
olarak tasarlandigi goriilmektedir. Ana girisin yan1 sira yan girislerde mevcuttur. Alt kata gecis, girisin sol
yanimdaki merdiven ile saglandig1 goriilmektedir. Monoblok yapida genis koguslarin bulundugu anlasilmaktadir.

Bekir aga boliigii donemi

Yapi ismiyle anilan dénemde kisla ve cezaevi olarak kullanilmistir. {lk tasarimdaki plana sadik kalinmis, ancak
kubbe ve tonoz tarihi fotograflarda goriilmediginden uygulanmadigi anlasilmaktadir. Fossatini yagli boya
resminde bat1 cephesinden binaya gegigin kdpriiler vasitasiyla baglandigi tespit edilmistir. Cat1 ortiisiinii kirma ¢at1
tekniginde tek pargadir. Cat1 genis sagakli olup, oluklu kiremitle kaplandigi goriilmektedir (Sekil 4,5).
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(b)

Sekil 4. Fossatinin Beyazit kulesinden yaptig1 calisma (a) (Pogan, 2010); Bekir aga boliigii bati cephesi (b)
(Fréres, 1893).

Anilan yapiyla ilgili Osmanli donemine ait goriintiiler Sekil 5 ve Sekil 6’da sunulmustur.

(b)

Sekil 5. Bekir aga boliigii (1918), (a) (URL-1); Bekir aga boliigii (1890), (b) (URL-2).

Osmanlmin son donemindeki degisimler yukaridaki fotograflarda goriilmektedir. Binada ¢ok fazla degisiklik
gbzlenmemistir. Cumhuriyet donemi ile birlikte binanin 6zgiinliigiinden uzaklagmaya baslamaktadir.

Cumbhuriyet donemi tip fakiiltesi ve siyasal bilgiler fakiiltesi donemi mimari tasarim kurgusu

Cumbhuriyetle yeni bir donemin baslamasiyla birlikte Ankara'nin Bagkent olmasindan sonra, harbiye nezareti
Binasi ile Bekiraga Boliigii Binas1 Istanbul Universitesine devrolmustur. Bina tip fakiiltesi olarak uzun yillar
kullanilmis ve 1979 yilinda yapilan onarimlar neticesinde Siyasal Bilgiler Fakiiltesine tahsis edilmistir (URL-4).

Universiteye gecis doneminden sonra ihtiyaclara gore binada cok fazla degisim yasanmustir. Can yaptig1 cahismada
binanin 1950 yilinda yiktirildigindan bahseder (Can, 1993). Yapida en 6nemli bu donemde yasanan degisiklikler
yap1 kabugunda meydana gelmistir. Pencere diizen ve tipleri degismis, binaya girisler tek ana akstaki kapiya
indirilmistir. Cat1 tipi degistirilerek, orta alanlar aydinlik olarak birakilmistir.

2012 yillinda i1 Ozel idare tarafindan baslatilan projeler kapsaminda roldve, restitiisyon ve restorasyon projeleri
hazirlanmis ve Istanbul Yenileme Alanlari koruma Kurulunca projeler onaylanmistir. Daha sonralar1 Istanbul
Universitesi bu projeler dogrultusunda 2014 yilindan itibaren restorasyon ve iyilestirme calismalarina baslamistir.
Sekil 6°da anilan yapiya ait cephe rolove ¢aligmalarma yer verilmistir.
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Sekil 6. Rlove projesi bati-dogu cepheleri (a), Roldve projesi gliney kuzey cepheleri (b);(Akrapol Mim.,2012).

[ il

)

(b)

Sekil 6’da goriildiigili lizere yapimnin restorasyon oncesi 6zgiin mimarisine gore tiim cephe 6zelliklerinin degistigi
goriilmektedir. Yeni eklentilerle 6zgiinlilkten uzaklasildig: belirlenmistir. Sekil 7 ve Sekil 8’de sirasiyla ilgili
yapiya ait zemin kat rolove kat plani ve Fossati’ye ait zemin kat 6zgiin proje plani gosterilmistir.

Sekil 8. Fossati 6zgiin proje zemin kat plani (Pogan, 2010).

Zemin kat rolove projesinde goriildiigi iizere alttaki orijinal planda yer alan mekan organizasyonun tamamen
degistigi goriilmektedir. Bina 2. normal kat (orijinal projesine gore) ve sonradan eklenen 1 adette sonradan eklenen
asma kat insa edilmistir. Fossatinin orijinal plandaki 4 adet kogusun boliimlenerek birgok sayida yeni mekana

doniistiigli gorilmiistiir.

Ozellikle tip fakiiltesinin kullanimi i¢in kuzey ve giiney akstaki ¢ikintilara yeni ekler yapilarak bina biiyiitiilmeye
calisilmistir. Binanin kuzey giiney aksindaki alinlikli girisleri yok olmustur. Ayrica yapmimn ahsap kirislemeli
doseme sistemi oldugu disiiniilmektedir. Ancak giiniimiizde bunlar tamamen yok olmustur yerine betonarme
dosemeler yapilmistir. Binaya asma kat eklenmistir. Bu katlara ulagim i¢in merdivenler planlanmig ve yapinin
0zgiin planindan iyice uzaklagilmistir. Yapim yili tam olarak bilinmemekte olup, 20. Yiizyilin ikinci yarisina ait
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betonarme bina teknigi kullanildig1 anlasilmaktadir. Can’in ¢aligmasida bahsettigi 1950 yillardaki yikim oldugu
diigtiniilmektedir [6].
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Sekil 9. Birinci 6neri restitiisyon projesi cepheler Sekil 10. Tkinci 6neri restitiisyon projesi cepheler
Akrapol Mim, 2012). (Akrapol Mim, 2012).

Fossatinin orijinal yagli boya resmindeki yapi 0Ozelliklerine Oneri resti.tﬁsyon projelerinde yer verildigi
goriilmiistiir. Aydmlik fenerli ve fenersiz olarak projeler hazirlanmig olup Istanbul Yenileme Alanlar1 Kiiltiir
Varliklarin1 Koruma Kurulunca 2. 6neri kabul edilmistir.
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Sekil 11. Restorasyon projesi zemin kat plani (a); Restitiisyon projesi Zemin Kat Plani (b), (Akrapol Mim,
2012).

Restitlisyon projesinde tarihi yapiya 4 adet girise yer verilmis iken restorasyon projesinde bu giriglerden sadece
ana bat1 cephesindeki giris projede yer almistir. Restorasyon projesinin kat planlar1 hazirlanirken, 2. Restitiisyon
projesinden uzaklagilarak, mevcutta kulanim gereksinimlerine gore bir mekdn dizimi ve organizasyonu
yapilmigtir.

Mimari ve statik tasarimlar

Birinci donem mimari ve yapisal (statik) tasarimlar

Restorasyon dncesi proje miiellifleri tarafindan hazirlanan mimari ve miithendislik tasarim projeleri tarihi yapmin
mevcut durumunun korunmasi iizerinden gelistirilmistir. Sekil 13b’de goriildiigii tizere; rdldve projesi, restorasyon
projesine doniistiiriilmiistiir. Binanin yapisal tasarimi, mevcut duvar ve dosemelerin iyilestirilmesi, yapinin
rijitliginin korunmasi i¢in mini fore kazik uygulamalar1 yapilmasi (sekil 12) ve iki adet muhdes betonarme yapinin
yikilarak, yerine gelik konstriiksiyon yapilarin tasarimini icermektedir (Sekil 13a).

(b)

Sekil 12. Fore kazik tasarim1 (Akrapol Miih, 2012).  Sekil 13. Celik muhdes yap1 tasarim (a), (Akrapol Miih,
2012) ve konumu (b), (Akrapol Miih, 2012).
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Sekil 12°de goriilecegi tizere 80 cm ¢apinda kiris baslikli U seklinde tarihi yapmin kuzey cephesini ¢evreleyecek
sekilde yerlestirilmistir. Sekil 13’te yapinin kuzey ve giiney cephelerindeki girintilerde yer alan mevcut betonarme
yapilar yerine ¢elik yapilar tasarlanmustir.

Sekil 14°te tarihi yapinin statik tasarim modiilii sunulmustur.

Tigma Duvariarn Celk Capra: Plaka Elemanlan B Giglendiinesi

Sekil 14. Tarihi yapinin statik tasarim modiilii (Akrapol Miih., 2012).

Sekil 15°de tarihi yapiya ait statik tasarim miidahale detay1 ve aks plani gosterilmistir.
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Sekil 15. Tarihi yapinin statik tasarim miidahale detay: ve statik tasarim aks plani (Akrapol Miih.,2012).

Mevcut tarihi binanin yigma duvarlarmin iyilestirilmesi, yapmin restorasyonu kapsaminda yapinin deprem
performans seviyesini arttirmak amaciyla yapida ¢esitli miidahalelerde bulunulmustur. Bunlardan ilki mevcut volta
désemelerinin oldugu mahallerde volta dosemesine ¢elik lamalar ile baglant1 yapilarak, yigma duvara birlesimi
saglanmistir. Cat1 kotu seviyesinde yeni bir hatil tasarimi yapilarak, hatil arasi bosluklara ¢apraz ¢elik makaslar
diistiniilmistiir. Duvarlardaki kapi ve pencere bosluklarma metal levhalar karsilikli gecirilip baglantisi
saglanmistir. Dig cephelerde 1.5 metreden kiigiik duvar agikliklarma duvar icerisinden gegirilen mil yardimi ile
kayma kapasitesi artist saglatilmaya caligilmistir. 1.5 m ile 3.5 m aras1 duvar pargalarinda ise karbon lifli lamine
plak ile duvarlarin i¢ cephe taraflarinda derz aralarma belli araliklar ile yerlestirilmesiyle benzer kapasite artisi
saglanmaya ¢alisilmistir. Yapilan duvar deneyleri neticesinde tiim yapidaki duvarlar igerisinde tuglalar arasinda
bosluklar goriilmiistiir bu sebeple tiim tasiyict duvarlarda enjeksiyon yapilacaktir. Mevcut betonarme dogemeler
i¢in herhangi bir iyilestirme detay1 bulunmamaktadir (Akrapol Miih, 2012).

Sekil 16 ve Sekil 17°de sirasiyla tarihi yapinin statik aks plani ve restorasyon kat planlar1 sunulmustur.
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Meveur Yigma Yapimm Aks Géisterimi

Sekil 16. Tarihi yapinin statik aks plani (Akrapol Miih., 2012). Sekil 17. Tarihi yapini restorasyon kat plani
(Akrapol Mim., 2012).

Mimari ve yapisal (statik) projeler karsilastirilarak degerlendirildiginde; mevcut mahallerin korunmasi ic¢in
oncelikle yap1 disinda ciddi bir fore kazik uygulamasindan bahsedilmistir. Alanin sit alani olmasi nedeniyle toprak
alt1 arkeolojik eser ¢ikma olasilig1 nedeniyle alan denetimli kazilmadan imalat yapilmasi fikri olasi eser ¢ikma
durumu dikkate alinmigtir. Daha sonra duvar iyilestirmeleri i¢in karbon plaklarin kullanim1 ve betonarme hatil
yapilmasi 6zgilinliigiine zarar verebilecegi goz oniinde bulundurulmustur. Ayrica duvar iglerine ve bosluklarina
metal elemanlarin yerlestirilmesi tarihi duvarin 6zgiinliigiinii etkileyebilecegi ongdriilmiistiir. Buna kargin mevcut
betonarme muhdes yapilarin ¢elik kontriiksiyon olarak tasarlanmasi hem donem farkinin yaratilmasi ve tarihi yap1
ile iligkisinin kurulmasi hem de hafif olmasi nedeniyle yapisal tasarim anlamda dogru bir karar olacagi
diigtiniilmiistiir.

ikinci dénem mimari ve yapisal (statik) tasarimlar

2014 yilinn Agustos ayindan itibaren restorasyon projeler dogrultusunda ve mimari statik danigmanlarmn
direktifleri ile restorasyon ve giliglendirme c¢aligmalarina baslanilmigtir. Binanin ¢evresinde ki muhdesler
kaldirilmis ve arastirma raspalari ile ise devam edilmistir. Kaplamalarin sokiilmesi ve arastirma raspalarmn
tamamlanmasina miiteakip ortay ¢ikan durum tarihi binanin yapisal giivenliginin ¢ok zayif oldugu proje miiellifleri
ve danigmanlarca karar verilmistir. Bir yandan da binada ortaya ¢ikan gizlenmis mimari elemanlarin ortaya
¢ikarilmasi ve binanin kullanicilari yapilan gériismeler ile restorasyon projesinde bulunan asma katin iptal edilerek
buradaki mekanlarin ¢at1 arasina (6gretim elemanlar1 odalart) alinmasi kararlastirilmigtir. Bu karar ile bina 6zgiin
plan semasima yaklagmistir. Restoraston projesinde revizyona gitme ihtiyact dogmus ve bu dogrultuda yeni bir
miiellif ile tadil restorasyon projesi hazirlanmis ve Istanbul Yenileme Alanlar1 Kiiltiir Varliklarini Koruma
Kurulunca onaylanmistir.

Yukaridaki nedenlerden dolay1 birinci donem proje galismalar1 kapsamh revizyona ugramustir. Oncelikle mimari
kararlar verilerek yapilan revizyonlara gore statik tasarimcilar yapisal tasarimi modellenmeye ¢alismistir.
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Sekil 18. Orijinal Fossati zemin plani (Pocan, 2010).  Sekil 19. Tadil restorasyon projesi zemin plani (Artlite
Mim, 2015).

Sekil 18 ve Sekil 19’da goriildligii lizere tadil restorasyon projesi ile Fossatinin 6zgilin kat planinda biiyiik
benzerlikler icermektedir. Asma katmn iptali ile merdivenlerin yeri degismis ve orijinal projesindeki yere
tasinmustir. Ustii kubbeli orta sofa, fakiiltenin Kurucusunun adini tastyan amfiye ve dort adet ana kogus mekani
fakiiltenin amfileri doniistiiriilmiistiir. Orijinal doseme kotlarma ulasilmasi nedeniyle I¢ mekanlardaki hacimler
Ozgilin durama getirilmistir. Tip fakiiltesinin ihtiyaci i¢in ¢ok Onceleri yapilan eklerin yerine kuzey-giiney
cephelerindeki girintilere yeniden ¢elik konstriiksiyon ve cephe kaplamalari ile donem eki oldugunu vurgulayan
iki adet yap1 eklenmistir.
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Tadilat restorasyon projesine ait kesit ve kuzey cephesi sirasiyla Sekil 21°de gdsterilmistir.

I
\

(a) (b)
Sekil 20. Tadil restorasyon projesi kesit (a) ve kuzey cephesi (b), (Artlite Mim, 2015).
Cat1 aras1 kullanimi Sekil 20°de goriildiigii tizere iki katli olarak tasarlanmistir. Tadil restorasyon projesinde 6zgiin
beden duvarlar1 en Onemli kriter olarak belirlenmis ve mekan planlanmasi bu dogrultuda yapilmistir.
Restitiisyon da bati cephesinde yer alan iki adet yan girise yer verilmemis olup, ana giris cumhuriyet doneminde
eklenen iistii bakir kaplamali ahsap direkli sagak bulunmaktadir.
Son donemde Tiirkiye’de bir¢ok konuda (deprem yonetmeligi, is giivenligi-is saghigi, yangi, erisebilirlilik
standartlari, giivenlik vb.) yonetmelikler yayinlanmis ve egitim ve kamu alaninda zorunlu hale gelmistir. Bu
yonetmelikler, miihendislik ve mimari disiplinleri bir arada daha da fazla caligmaya ve ¢6ziim iiretmeye
gotiirmiistiir. Bu dogrultuda tarihi yapida bircok diizenlemeye gidilmistir. Oncelikle restorasyon islerinin
baslamasi ile binanin yapisal durumu analiz edilmis ve statik-saglamlastirma projesi yeniden ele alinarak mimari
kararlarin (déseme ve duvarlarm durumu gibi) gdzden gegirilmesine sebep olmustur.
Mimari tasarimda alinan kararlardan dogrultusunda yapisal tasarimda ilk tasarimda yer alan kazik-iksa
tasarimmdan vazgeg¢ilmistir. Duvarlarin tamamina enjeksiyon uygulamasi, duvar yilizeylerine (kap1 pencere i¢
bosluklari-merkezleri) ve igerisine metal kaplama ve metal paslanmaz millerin yerlestirilmesi, ¢at1 sagak kotunda
hatil yapilmasi, yan binalarin ¢elik konstriiksiyon olmasi gibi birinci donem kararlar dogrultusunda tasarim
kararlar1 devam ettirilmistir. Buna karsin karbon plak uygulamasidan vazgecilerek Sekil 22°de goriildiigii lizere
tim duvar yiizeylerine epoksi har¢l filiz ekimi 6ngoriilmiis, daha sonra hasir gelik ile bir ara donat1 yiizeyi elde
edilerek kire¢ harchi 6zel bir siva ile tastyict katman (mantolama) tasarlanmistir. Cat1 aksindaki hatil karari
yinelenmis, ancak ¢apraz celikler (mevcut dogeme altina) yerine yeni kirigli ¢elik déseme karar1 almmistir. Cati
aras1 kullanimi ortaya ¢ikmasindan otiirii statik yiik hesaplar1 degismis tiim yapinin statik dengesi daha giicli
olacak sekilde revizyon edilerek, ahsap ¢ati makasi yerine ¢elik ¢ati makaslarina gegilmistir. Catt pencerelerini
yerlestirilmesi igine ¢elik mertek araliklar1 belirlenmistir.
Ik tasarrmda mevcut tiim ddsemeler korunacakken, yukarida bahsi gecen nedenlerden (genis agikliklarin
gegilmesi, niteliksiz-6zglin olmama, deprem giivenligi olmamasi vb.) dolayr kirigli ¢elik déogeme tasarimina
gecilmistir. Proje gelistirilirken tiim dosemelerin birbirine ve 6zgiin duvarlara baglantilar1 detaylandirilmistir.
Ozgiin ahsap kiriglerin oturdugu duvar kotlar1 tespit edilmis buralara kirislerin oturmas1 icin metal plakalar
tasarlanmigtir. Bu sekilde 6zgiin mimari plana ulagilmistir.
IIk tasarimdaki fore kazik, karbon lifli plaka, mevcut betonarme ddsemelerin korunmasi kararlarindan
vazgecilmesi mimari tasarim ve 6zgiinlik i¢in dogru bir yaklasim olabilmektedir. Duvar iyilestirmelerinde ise
mantolama ve ¢elik gubuk-ankraj kararlar1 yap1 tasarimi sekillendirmistir. Cimento esasli siva katmani uygulamasi
yerine bina yapisina uygun olarak kire¢ esasli giiclendirme siva katmani uygulamasi gergeklestirilmistir. Bu
sekilde gerceklestirilen yapisal tasarimin tastyict yigma duvarlarin malzeme yapisina daha uygun oldugu ve yigma
duvarlarin daha saglikh bir sekilde ¢evre kosullarma karsi zarar gérmeden gelecege aktarilmasmin saglanabilecegi
diistiniilmektedir.

LEGEND

Exist masonry wall (100 cm width)

I Anchorrod (Q12)
]

Strengthening layer based on hydraulic ime binder
Epoxy resin

Wire mesh

(a) (b)
Sekil 21. Duvar ve déseme giliglendirme detaylar1 (Sayin, 2016).
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Mimari ve statik tasarimlar ve ilgili resmi kurum onaylar1 alindiktan sonra 2016 yili igerisinde uygulanmaya
baslanilmistir.

Sekil 22 ve Sekil 23’te sirastyla ilgili yapiya ait sokiim, giiclendirme ve dis cephe restorasyon uygulamalari
gosterilmistir.

@ (b)
Sekil 22. Restorasyon Doseme Sokiim (a) ve Yapim Asamalari (b); (Akka, Mim., 2015)

Sekil 23. D1s Cephe Restorasyon Isleri (Akka Mim., 2015).

Farkh Disiplinlerin Mimari Tasarima Etkileri

Restorasyon siirecinde tarihi yapi Mithendislik (mekanik-elektrik ve statik) ve Mimarlik disiplinlerince 6zgiin
islevin (ya da daha diisiik kapasiteli fonksiyon) yerine giiniimiizde egitim amach kullanimin kabul edilmesi ¢ok
yonlii olarak degerlendirilmistir. Yapmin 6zglin mimarisinin (cephe ve plan bazinda) yeniden olusturulmasi ve
ayn1 zamanda statik gereksinimlerden kaynakli yap1 elemanlarindaki teknik ve malzeme se¢iminde birlikte hareket
edilerek, kararlar alinmig/alindig1 goriilmektedir. Yangin ihbar-sondiirme, iklimlendirme, kuvvetli(besleme)-zayif
akim (kamera-giivenlik, simiiltane-terciime, seslendirme, led aydinlatma, otomasyonlar vb.) ile nitelikli sistemleri
ile bina en verimli sekilde kullanimi planlanmistir. Elektro-mekanik sistemlerin(isitma-sogutma, asansor,
kablolama, vb., agikta goriilmesi yapmin gorsel zenginligini bozmaktadir. Bu nedenle bu sistemlerin mimari
tasarmm siirecinde miihendislik taleplerinin tasarima yansitilmasi gerekmektedir. Ornegin mimari restorasyon
projesinde tesisat saftlari ile asansor donem eki olan (kuzey-giiney cephelerindeki c¢elik yapilar) kisimda
konumlandirilmistir.

Sonug¢

Tarihi yap1, hastane (bu islevde kullanildigina dair belge bulunamamis) olarak tasarlanmis, daha sonra Kisla Binas1
(Bekir aga Boliigii), Tutukevi, Tip Fakiiltesi ve nihayetinde Siyasal Bilgiler Fakiiltesi olarak islevlendirilen tarihi
Binada restorasyon igleri tamamlanmis olup,

1-Siiregler icerisinde ¢ok biiylik degisimlere ve tahribatlara ugrayan tarihi binanin ilk dénem cephe diizeni ve plan
semasina ulagsmak icin gerekli kararlarin mimari ve yapisal(statik) tasarim kararlarinin birlikte alinmasi gerektigi
anlagilmis ve uygulama bu dogrultuda yiiriitiilmiistiir.

2-Binanin yapisal ¢oziimleri giincel yonetmeliklere gore yapilmasi gerekmektedir ve bu sebepten dolay1
yonetmenliklerin uygulanmasinda zorluklar ile kargilagilmistir. Restorasyon projelerinin hazirlanmas: siirecinde
statik, mimari ve tesisat tasarim grubunun birbiriyle entegre caligmasi elzem olmaktadir.

3- Tarihi yapilarda Elektro-Mekanik projeler tasarim asamalarinda proje siirecine dahil edilmesi gerekmektedir.
Ancak giliniimiizde hem yonetmelikler hem de kullanici talepleri dogrultusunda tarihi yapilarda dnemli sistemlerin
kurulmasi zorunlu kilinmis, bu gibi zorunluluklarin uyumsuzluklart mimari grup ile koordineli ve ortak karar
almmasi ile ¢oziimlere kavusturulabilmektedir.
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4-Kullanicy, bilim heyeti, santiye teknik ve idare kontrol grubu ile mimari ve yapisal (statik) tasarim ekibinin
birlikte ¢aligmasi sonucunda tasarimsal hatalarin minimum seviyeye indirilmesi beklenmektedir.

Tarihi yapilarin 6zgiinliigiinden uzaklasilmadan gelecek kusaklara aktarilmasi ve tarihi yapilarda donem
karmagasinin  Onlenmesi elzemdir. Mekan fonksiyonlarmin fiziksel ¢evre kosullarina uygun olarak
tasarlanabilmesi i¢in multi-disiplinlerce ortaklasa tasarim siirecinin yiiriitiilmesi gerekmektedir.
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Abstract: The purpose of this study is to analyze the adoption of internet-only bank in Korea
in terms of benefits (functional, social, experiential, economic benefits) and differentiated
services (customization and service diversity). Data was collected using an online and offline
survey of 117 internet-only bank users and analyzed the data using structural equation model
(SEM). The results of empirical analysis using SmartPLS show that functional benefits,
experiential benefits, and customization are significantly related to the user’s satisfaction, but
economic benefits, social benefit, and service variety are not. This study has the significance
in that it examines the user’s attitude toward internet-only bank in terms of benefits and
differentiated services while other studies analyzed banking services focusing on the attributes
of banking channel itself.

Keywords: Internet-only Bank, Benefits, Differentiated services

Introduction

With the advent of internet banking, a large part of the services that are offered by banks can be provided online
as well and many banks are closing offline branches and concentrating on improving online channels (Jun,
2017). Even more banks that use internet as the only channel of banking services has come to exist, which called
‘internet-only bank’. Internet-only bank do not have any physical infrastructure resulting in costs savings.
Instead, they invest in high end computer infrastructure that allows them to serve their customers in better and
faster ways (Kim and Kim, 2018). Internet-only bank is a kind of self-service bank targeting small-scaled retail
finance. Internet-only bank is providing services only through the internet and limited call center services are
provided without face-to-face channel. As a mean to encourage development of fintech internet-only bank has
emerged in Korea (Park, 2017). Two internet-only banks in Korea, KaKao Bank and K-Bank have started their
operation in 2007. As of August 2017, 3.07 million accounts were opened in Kakao Bank and 490,000 accounts
in K-Bank. When it comes to the amount of deposits and loans, Kakao Bank has 1,409 billion Won as deposits
and 1,958 billion Won as loans while K-Bank has only 800 billion Won as deposits and 650 billion Won as loans
(Park, 2017). The introduction of internet-only banks in Korea has decreased the market price of financial
products and banking services resulting in causing healthy competition in banking industry.

Internet-only bank creates customer value by providing time optimization, immediate and customized
information, fun and instant connectivity, great convenience and interactivity (Park, 2017). That is, customer use
internet-only bank due to the various benefits compared with internet banking and mobile banking which are
provided by traditional banks. Benefits are the personal values consumers attach to the product or service
attributes and they are often linked to fairly basic motivations of purchasing (Keller, 2007). While prior
banking-related studies have focused on the attributes of banking channel itself, this study intends to examine the
adoption of internet-only bank in terms of benefits (functional, social, experiential, economic benefits) and
differentiated services (customization and service diversity) as well.

Theoretical background

Several studies analyzed banking services and associated factors that influence consumers’ adoption of it using a
specific adoption theory or an extension of it, such as TAM (Technology Acceptance Model), IDT (Innovation
Diffusion Theory), and UTAUT (Unified Theory of Acceptance and Use of Technology) (Aijaz and Heikki,
2015). They usually focused only on the attributes of banking channel and neglected the customer’s subjective
perception of benefits which banking services provide (Jun, 2017). However, it is necessary to investigate the
relationship between the attitude and the usage in terms of user’s subjective value, which are user’s benefits,
because customer has a tendency to use any service to get desirable benefits rather than to get attributes.

Benefits are the desirable consequences consumers seek when they buying and using products or services.
Consumers don’t buy and use products or services to get attributes; rather they think about products or services
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in terms of desirable and undesirable consequences - benefits (Peter and Olson, 1987). Benefits have been
adopted by some studies on smart phone and mobile applications (Jun, 2017; Keller, 2007; Kwon, 2015; Noh
and Hwangbo, 2016; Woo et al., 2013; Yim et al., 2016). Benefits can be distinguished into several categories
according to the underlying motivations to which they relate (Keller, 2007; Peter and Olson, 1987). In this study
benefits are categorized into 4; functional benefit, experiential benefit, social benefit, and economic benefit by
adapting Jun’s study (Jun, 2017; Jun, 2019).

Service variety and customization are also important factors of consumer’s attitude. Broad range of products and

services is one of significant predictor of consumer’s motivations (Jun, 2018) and customized services are
significantly related to the consumer’s attitude and satisfaction (Jun, 2016).

Table 1: Affecting factors of internet-only bank

Factor Construct References
. Intrinsic advantages of product or service consumption and
Functional benefit .
usually correspond to the product related attributes Tun (2017
S Extrinsic advantages of product or service consumption un ( ),
Experiential benefit . . Yim et
such as social approval and personal expression
. Benefits relate to what it feels like to use the product or al. (2016),
Social benefit ) Kwon (2015), Noh
service such as sensory pleasure and Hwanebo
Economic benefit Cheaper price and cost compared with other channels (201 6)g
Service variety Broad range of services
Customization Customized services

Research model and empirical analysis

Research model and hypotheses
The primary purpose of this paper is to investigate the affecting factors of attitude, and usage of internet-only
bank as Figure 1.

Functional
benefit
Experiential
benefit
Social
benefit
Economic
benefit

Usage

______________________

Service
variety
Customization

Figure 1. Research model

Based on prior studies which are mentioned in theoretical background benefits (functional, social, experiential,
economic benefits) and differentiated services (customization and service diversity) are identified as affecting
factors and following hypotheses are established as Table 2.
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Table 2: Hypotheses

Hypotheses Content
Hl Functional benefits will have a positive effect on attitude toward internet-only bank.
H2 Experiential benefits will have a positive effect on attitude toward internet-only bank.
H3 Social benefits will have a positive effect on attitude toward internet-only bank.
H4 Economic benefits will have a positive effect on attitude toward internet-only bank.
H5 Service variety will have a positive effect on attitude toward internet-only bank.
Ho6 Customization will have a positive effect on attitude toward internet-only bank.
H7 Attitude toward internet-only bank will have appositive effect on intention to re-use.

Empirical analysis

A questionnaire was used to collect data for this study targeting the internet-only bank users in Korea. The
instruments measuring the constructs were adapted from the extant literature. The items were measured on a
5-point Likert scale using from 1 (‘strongly disagree’) to 5 (‘strongly agree’).

117 responses were used as a basis for the findings of this study. 76% of respondents use internet-only bank
more than 1 time in a week. Over 70% of respondents use balance check service and transfer service regularly
and frequently.

SEM (Structural Equation Model) was used for empirical test using SmartPLS. PLS is an extremely powerful
multivariate analysis technique that is ideal for testing structural models with latent variables. This is a
convenient and powerful statistical technique considered appropriate for many research situations (Henseler et
al., 2009), suitable for studying complex models with numerous constructs (Chin, 1998).

The measurement model was assessed for construct reliability, indicator reliability, convergence validity, and
discriminant validity. Table 3, 4 lists the average variance extracted (AVE), composite reliability (CR), factor
loadings, and variable correlations. As shown in the table, the measurement model results indicate that the model
has acceptable construct reliability (Straub, 1989), indicator reliability (Churchhill, 1979), convergence validity
(Chin, 1998; Fornell & Lacker, 1981), and discriminant validity (Fornell & Lacker, 1981), ensuring that the
constructs are statistically distinct and can be used to test the structural model.

Table 3: Confirmatory factor analysis

Construct Factor loadings Composite Reliability AVE
0.831
0.815
Functional benefit 0.798 0.894 0.629
0.857
0.648
0.913
Experiential benefit 0.951 0.954 0.874
0.939
0.642
Social benefit 0.734 0.816 0.602
0.924
. 0.776
Economic benefit 0.876 0.812 0.685
0.728
Service variety 0.911 0.878 0.707
0.872
0.875
Customization 0.909 0.929 0.813
0.919
0.842
Attitude 0.937 0.909 0.771
0.852
0.978

Usage 0.977 0.978 0.956
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Table 4: Discriminate validity

(1) (2) (3) 4) (%) (6) (7 ®
ool | 02
Eg‘gf;f:(l;fl 0492 | (0.874)
Bsn‘fé‘;‘(g) 0.274 0.353 | (0.602)
E:I‘l’:g:?jj 0.523 0.295 0.240 | (0.685)
Virelre?ycé) 0.210 0.384 0.227 0213 | (0.707)
Customization(6)| 0.435 | 0.421 0293 | 0420 | 0319 | (0.813)
Attitude(7) | 0.641 0.561 0373 | 0463 | 0.245 0.580 | (0.771)
Usage(8) 0.508 | 0392 | 0.076 | 0320 | 0232 | 0445 | 0513 | (0.956)

The analysis of hypotheses and constructs’ relationships were based on the examination of standardized paths
using the bootstrap resampling method (Chin, 1998; Henseler et al., 2009). The results are summarized in Table

5. Functional benefit (B = 0.343, t-value = 3.841), experiential benefit (B = 0.229, t-value = 2.475), and
customization (f = 0.284, t-value = 3.0788) were found to be significantly related to consumer’s attitude, but
social benefit (B = 0.107, t-value = 1.405), economic benefit (B = 0.082, t-value = 0.899), and service variety (B

= -0.047, t-value = 0.565) were not. Consumer's attitude also has positive effect on usage (p = 0.513, t-value =

6.649). According to the values given in Table 4, hypotheses 1, 2, 6, 7 are supported but hypotheses 3, 4, 5 are
not supported

Table 5: Results of hypotheses testing

Path Estimate t-value Result
H1 Functional benefit — Attitude 0.343 3.841 Accept
H2 Experiential benefit — Attitude 0.229 2.475 Accept
H3 Social benefit — Attitude 0.107 1.405 Reject
H4 Economic benefit — Attitude 0.082 0.899 Reject
H5 Service variety — Attitude -0.047 0.565 Reject
H6 Customization — Attitude 0.284 3.078 Accept
H7 Attitude — Usage 0.513 6.649 Accept

Conclusion

Internet-only bank means a bank that utilizes internet as the primary sales channel instead of establishing offline
branches for face-to-face respond as the traditional bank does. In 2017, two internet-only banks in Korea, Kakao
Bank and K-Bank have started their operation.

The launch of internet-only banks has brought many changes. As the existing commercial banks and
internet-only banks have started the infinite competition, the maintenance of relationships with customers or the
creation of new customers is important (Kim and Kim, 2018). For this, it is meaningful to understand the
consumer’s attitude toward of internet-only bank. Therefore, this study examined the effecting factors of
internet-only bank in terms of benefits and differentiated services.

The results of empirical analysis show that functional benefit, experiential benefit, and customization are
significantly related to the consumer’s attitude, but social benefit, economic benefit, and service diversity are not.
First of all, functional benefit such as quickness, easiness, trust, and effectiveness of internet-only bank was
found to be the most important factor for consumers to use internet-only bank. It implicates that consumers
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appreciate internet-only bank as easier and convenient banking channel with trust. As internet-only bank which
use smart phone becomes routine service in daily life, social benefit and economic benefit are not important
factors for consumers any more. Instead, personalized and customized services play a great role in consumer’s
attitude toward internet-only bank. Customized services which make fun and useful to consumers affect the
consumer’s banking behavior positively. That’s why experiential benefit and customization were found to be
related to the consumer’s attitude. Therefore, banking service provider should consider that banking service be
much easier and quickly with trust and fun to consumers and provide more useful customized services with
consumers.

This paper has the originality in that it examines the affecting factors of internet-only bank in terms of benefits
and differentiated services while prior studies have focused on the attributes of banking channels. Further study
should consider the difference among service types and device which use internet-only bank.
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Abstract: The alcoholic fermentation is exposed to a high risk of microbial infections, which
have a significant impact on the efficiency of the process and the quality of the distillates. This
article presents the effect of lactic acid bacteria on an alcohol fermentation by yeast and a
method of reducing this undesirable microflora with the use of a preparation of hop a-acids.
The results indicate that the application of hop a-acids preparation allows reducing the
development of microbial infection, which are mainly lactic acid bacteria. Besides, it allows an
ethanol yield to be improved. The solution is as a pro-ecological and agreeing with EU politics.

Keywords: hop a-acids, fermentation, native starch, lactic acid, rye

Introduction

Bacterial contaminants in alcoholic fermentation lead to the formation of undesirable by-products and cause losses
in the efficiency of alcohol. Lactic acid bacteria are the most troublesome microorganisms occurring during the
production process of agricultural distillate, because they develop quickly in the fermentation environment, with
the presence of carbon dioxide, especially in the phase of yeast propagation, at 30-40 °C, at low pH values. The
causes of pollution may depend on the purity and quality of raw materials, yeast, fermentation tanks, transmission
lines, heat exchangers, etc. (Reed & Nagodawithana, 1991). In factories producing malt whiskey, in which mash is
not boiled to preserve the activity of natural malt enzymes, bacterial contamination may deteriorate the quality of
distilled spirit and reduce the final yield of this high-quality fermentation product (Walker & Hill, 2016). The
strains of lactic acid bacteria isolated from samples from the distillery environment were characterized by high
activity during alcoholic fermentation, probably as a result of their adaptation (Bischoff, Skinner-Nemec, &
Leathers, 2007; Schell et al., 2007; Skinner & Leathers, 2004). In industrial practice, determining the number of
bacteria in many distilleries is often limited to the detection of lactic acid, because aerobic and facultative
anaerobic bacteria with low pH tolerance are not considered a serious threat to product quality and production
efficiency. The number of bacteria can be significantly reduced by cleaning and disinfecting the equipment,
keeping mash at temperatures above 70 °C, using pressure-thermal methods or chemically sterilizing the substrates
and adding antibiotics such as penicillin (Ralph, 1981; Riickle & Senn, 2006) or virginiamycin (Arshad, Zia,
Asghar, & Bhatti, 2011; Islam, Toledo, & Hamdy, 1999). However, this is doubtful from an economic point of
view, but it is even more important to raise awareness and thus also fears of the growing spread of bacterial
resistance due to the huge abuse of these compounds. Despite the above precautions, bacterial contamination still
occurs in many ethanol plants. Large counts of bacterial cells cause a decrease in the growth and metabolism of
yeasts, caused by competition for available nutrients, but also the excretion of toxic metabolites, such as lactic acid
in the case of bacteria (Oliva-Neto & Yokoya, 1994). Therefore, it is necessary to take actions to limit undesirable
microflora in ethanol fermentation.

All conventional antibacterial agents in the production of ethanol show some deficiencies in the antimicrobial
activity (depending on the type of bacteria, selectivity, and yeast status, chemical stability in fermentation
conditions (Essia Ngang, Letourneau, & Villa, 1989) or environmental safety concerning animal and human
health. that the European Union has banned the use of antibiotics as bactericidal compounds, including in the
distillery industry, because the remaining decoction is used as animal feed.

Despite many research efforts aimed at reducing undesirable bacterial flora, this is still a serious problem that
poses a threat to the dynamic development of commercial alcohol production. Traditional methods for keeping
bacterial contaminants at an acceptable level include introducing a very low pH, for example between 2 and 3
(Gibson, Lawrence, Leclaire, Powell, & Smart, 2007) with sulfuric acid (H2SO4). Proecological techniques are
based on the age-old knowledge about the hop, which can provide not only a beneficial taste of various beverages,
but also protection against the development of bacterial microflora (Simpson & Smith, 1992; Suzuki, lijima,
Sakamoto, Sami, & Yamashita, 2006).

The antibacterial properties of hop (Humulus lupulus) have been known and used in the brewing industry for ages
(Verzele & De Keukeleire, 1991).

The topic of this work is to present the effect of hop a-acids in inhibiting the development of unfavorable bacteria
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during the alcoholic fermentation and yield of the process.

Materials and Methods

For preparing the mashes, rye of the variety Dankowskie Amber (Danko Hodowla Roélin sp. O.o., Choryn) was
used. The physical and chemical analysis of the raw material, including determination of dry mass, protein,
reducing sugars and starch content was carried out following the methods recommended in the agri-food industry
(AOAC, 1995).

Starch hydrolysis was carried out using amylolytic preparations such as: GC 626 liquefying enzyme preparation,
containing the acid a-amylase (EC 3.2.1.1), derived from Trichoderma reesei, at a dose of 0.3 mL per 1 kg of raw
material and the second saccharification preparation Stargen 002, which contains a blend of Aspergillus kawachi
a-amylase (EC 3.2.1.1) expressed in Trichoderma reesei and glucoamylase (EC 3.2.1.3 from Trichoderma reesei)
in an amount of 1.2 mL per kilogram of raw material. All the enzyme preparations were purchased from DuPont
TM Genencor® Science (USA).

A commercial preparation of dry distillery Saccharomyces cerevisiae yeast, Ethanol Red (Fermentis, Division of
S.I. Lesaffre, France), was used at 0.3 g L' mash. The yeast was hydrated and disinfected (15 min, at room
temperature) using water and sulfuric acid (25% w w-1) solution (pH of yeast slurry was set at 2.0). Along with the
yeast medium, a mineral nutrient for yeast - an aqueous solution of (NH4),HPOy4 at a dose of 0.2 g L*! mash was
added. A preparation IsoStab® (BetaTech, Germany) of hop a-acids in an amount of 140 ppm was added.

The mashes were prepared with pressureless liberation of starch method (PLS), using a previously ground raw
material, in a mill equipped with corundum and ceramic grinders (crumbling below 1.5 mm). The process was
carried out in a mixer equipped with a stirrer disposed of in the water heating mantle.

The hydrolysis of native starch consisted of mixing the ground grain with water (in a ratio of 1: 2.8), the pH was
adjusted to 4.0 with use of a solution of sulfuric acid 25% w w'!, then the mixture was heated to a temperature of 35
+ 2 °C, and next the GC 626 enzyme preparation was added, these conditions were maintained for 30 minutes in
order to pre-hydrolyze a starch(so-called ‘activation'). Then, stirring constantly, the mash was cooled to the
fermentation temperature (35 °C) and the pH was controlled and possibly re-adjusted to 4.0, after which
STARGEN 002 was added. For the samples of mashes of the second variant, the hop a-acid preparation was
additionally added. Then all the samples were treated with yeast and nitrogen medium. The process was conducted
at 35 °C for 3 days.

During fermentation, samples of the mash were collected (every 24 h) to determine the content of sugars and
ethanol. Once fermentation was complete, the ethanol was distilled from the mash using a laboratory kit consisting
of a Liebig cooler, a flask, and a thermometer. The distillates obtained, containing 20-30% (v v'') ethanol, were
strengthened to ethanol contents of approximately 43% (v v!) in a glass distillation apparatus with a special
dephlegmator/condenser, according to the method described by Golodetz (Hulda, Njintang, & Cmf, 2017).

The raw materials were analyzed to determine its content of moisture, total nitrogen (AOAC, 1995), reducing
sugars (Pomeranz & Meloan, 1995) and starch (BS EN ISO 10520:1998, 1998) using recommended methods in
the agricultural and food industries.

Before and after fermentation, the contents of total sugars and reducing sugars in the distillery mashes were
determined according to the recommended methods for the distilling industry (AOAC, 1995) expressed in g of
glucose per L of mash. Dextrin content (expressed in g L' of mash) was calculated as the difference between the
amounts of total sugars and reducing sugars, taking into account the conversion coefficient (0.9) into dextrins.
Analysis of the sugar profile was performed on high-performance liquid chromatography (HPLC). An Agilent
1260 Infinity apparatus (Agilent Technologies, USA) was used, equipped with a refractive index detector (RID)
(temperature set at 55 °C). A Hi-Plex H column (7.7 x 300 mm, 8 pm) (Agilent Technologies, USA) was used to
separate the compounds. The column temperature was maintained at 60 °C. As a mobile phase, 5 mM of H2SO4
was used at a flow rate of 0.7 mL min-1. Before analysis, mash samples were deproteinized and filtered through a
0.45 um PES (polyethersulphone) membrane, then injected at a volume of 20 pL (Hulda et al, 2017)
(Strak-Graczyk & Balcerek, 2019)

Based on the obtained results, the fermentation factors were calculated, i.e. the intake of sugars and fermentation
yield (in relation to total sugars determined in the sweet mash).

Results and Discussion

The raw material used in the research was characterized by a dry matter (d.m.) content at the level of 87.1£1.7%.
With reference to literature data (Pietruszka & Szopa, 2014), it indicates that the tested raw material was
characterized by low water content (Tab.1). In the case of distilleries working in the all-season system, the
moisture of the raw material is a significant parameter, which affects possible storage of cereal grain. The
processed raw material contained a protein at the level of 11.9+0.2%, which was higher than in rye grains
described in the literature. On average, the total protein content in cereals is between 10% and 12% (w w™)
(HGCA, 2018) but the kinds of protein in each variety of cereals have not accurately been described
(Villegas-Torres, Ward, & Lye, 2015). Only about 10% — 15% of the total protein is dissolved during mashing.
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The unhydrolyzed residue remains along with leftovers from the raw material in the medium (Bringhurst &
Brosnan, 2014). The content and types of proteins in grains affect the ethanol yield, which is related to the degree
to which the starch granules are embedded in the protein matrix. The strength of protein adhesion and the
biomechanical properties of the layers cereal grains play an important role in the processing of the raw material,
and subsequent hydrolysis of the granules (Agu et al., 2012).The rye used for research was characterized by starch
content at the level of 68.5+1.4%, which is similar to the literature data (Pietruszka & Szopa, 2014) and indicates
the usefulness of grain for distillation purposes.

Table 1: The physicochemical composition of rye grains.

Dry matter Protein Reducing sugars Starch
Raw material y[o/] [% d.m.] [g glucose/100 g raw [¢/100 g raw
? o= material] material]
Rye Amber cultivar 87.1£1.7° 11.940.2° 1.8+0.4° 68.5+1.4%
Literature data
(Pietruszka & Szopa, 80.5+0.02? 9.4+0.05° 4.40.01° 67.8 £0.3°
2014)

Different superscript letters in columns indicate significant differences (P <0.05) between mean values.

Based on the results of the analysis of reducing and total sugars concentrations in the medium after pre-hydrolysis,
the efficiency of starch saccharification (‘activation') was calculated and expressed in % of its total content. This
allowed the evaluation of enzymes performance depending on the variant of prepared samples. Figure 1 shows the
results of pre-hydrolysis of rye starch.

| | | | |

3 5 W— 22.5°

(8]

© |

&

o 4 18.42
.5%’ 5 23.1°
£° —
E fg_‘ 4 18.12

0,0 5,0 10,0 15,0 20,0 25,0 30,0

Saccharification degree [%]
Figure 1 Efficiency of initial rye starch saccharification for two initial pH of medium (pH 4.0 or pH 5.0), and
without or with the addition of hop a-acids preparation. Different superscript lowercase letters indicate significant
differences (P <0.05) between mean values.

Because hop a-acids preparation was added just before the task of yeast testing, we cannot determine their effect
on the starch ‘activation' step. However, by this indicator, it can be concluded that the acid a- amylase present in
the enzyme preparation GC 626 used for the initial hydrolysis showed higher activity in mashes with initial pH 5.0.
Chemical analysis of sweet (Tab. 2) and fermented (Tab. 3) mashes included pH measurement and evaluation of
sugars (glucose, maltose, maltose), and dextrins concentrations. Moreover, samples were taken every 24 h to
determine the lactic and acetic acid concentrations (as indicators of microbial infection) and ethanol content.
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Table 2: Chemical composition of sweet mashes.

Concentration of sugars
Mashes before [g L] .
fermentation Dextrins
pH glucose maltose | maltotriose [g L]
+i a + b a +H a + a
With hop acids 4+0.1 21.2+0.6° | 0.3+0.1 0.1+0.1 150.6+2.8
540.1% |39.5+1.19]0.4+0.12| 0.5+0.1°? 143.842.72
_ . 4+0.1% | 18.9+0.5%| 0.3+0.1 2 n.d. 149.1£2.8 2
Without hop acids
5+0.12* |29.840.8°| 0.5£0.1*| 0.2+0.1% 147.6+2.9 2

n.d. — not detected; different superscript letters in columns indicate significant differences (P <0.05) between
mean values.

Table 3: Chemical composition of fermented mashes.

Concentration of sugars
-1
Mashes after initial | pH after e L7]
fermentation pH 72 h Dextrins Ethanol
glucose | maltose | maltotriose | [8L ] [% v v!]
) ) 440.1*| 3.840.2* | 0.1+0.1° n.d. 0.3+0.1° | 0.9+0.1% | 11.740.6"°
With hop acids
5+£0.1%| 4.4.£0.1° | 0.2£0.1% | 0.1£0.12 | 0.1£0.1% | 1.9+£0.1° | 9.6+0.5*
' C o 14£0.1%| 3.540.1% | 0.2+£0.1° | 1.0£0.1°%| 0.1£0.1% | 0.9£0.1% | 10.3£0.5*
Without hop acids
540.1%| 4.2£0.1°% | 0.1£0.12 | 0.2+0.12 | 0.1+0.1% | 1.6+£0.1° | 9.5+0.5%

n.d. —not detected; different superscript letters in columns indicate significant differences (P <0.05) between mean
values.

In mashes before fermentation, the concentration of glucose was higher in samples with initial pH 5. As mentioned
above, the acid a-amylase reveal a higher activity at pH 5 than at pH 4. During ‘activation' of starch, glucose was
the most liberated sugar, followed by maltose, and the lowest in maltotriose, for both pH variants. It is mainly
caused by the enzyme mechanism. Despite significant differences in concentrations of sugars determined upon
completion of fermentation, it can be observed that all mashes, regardless of the starting pH, have been fermented
properly. The lowest concentrations of unutilized glucose, maltose, maltotriose were determined in mashes
supplemented with hop a-acid preparation, with initial pH 4 (Table 3). Taken into consideration the dextrin content
in mashes, it can be suppose that the saccharification enzymes did not manage to break them down to the simple
sugars available for yeast. The lowest dextrin content in the fermented mash with initial pH 4, and supplemented
with hop a-acids preparation is reflected in the highest ethanol content (11.7+0.6% v v'!) with comparison to the
remaining variant.

Sweet mashes and mashes during fermentation were examined microbiologically. The results obtained for samples
collected once every 24 h are shown in Figures 2 and 3.
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pH 5
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Figure 2 Microbiological analysis of mashes with initial pH 5, during fermentation.
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Figure 3 Microbiological analysis of mashes with initial pH 4, during fermentation.

Furthermore, during fermentation, lactic acid content was determined in the mashes (Figs. 2 and 3). The main
sources of the microbial contaminations of distillery mashes are raw materials, yeast, equipment, water, and air.
This is a serious problem for producers of raw spirit. Yeast and lactic acid bacteria are often found together in
natural ecosystems and can compete for the same nutrients. When both microorganisms develop and live together
in a specific medium, in which yeast growth is limited by providing suboptimal vitamin concentrations, missing
substances (including nicotinic acid, adenine, guanine, aspartic acid, tryptophan, glycine, alanine or lysine)
necessary for growth Lactobacillus spp. are synthesized in the medium by yeast cells (Narendranath, Hynes,
Thomas, & Ingledew, 1997). The obtained results indicated a decrease in pH from 5 to 4, which limits the growth
of undesirable lactic bacteria. It was observed that regardless of the initial pH of the mashes, the number of lactic
bacteria cells in the medium before the fermentation was at a similar level of 3.63+0.79 log CFU mL"!, while the
concentration of lactic acid in mashes reached 0.03£0.01 g L'. After 24 hours of fermentation in reference
mashes(without the addition of hop a-acids preparation), more than 2-fold increase in the number of bacteria cells
was noted, and in samples with initial pH 4 reached 7.15+0.29 log CFU mL"', while for those with pH 5 amounted
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7.82+0.32 log CFU mL"". The addition of hop a-acids preparation to the mashes with the initial pH 4.0 allowed to
reduce the number of lactic acid bacteria after 72 h of the process to 3.18+0.1 log CFU mL™!, whereas in the mashes
with the initial pH 5.0, lactic acid bacteria count was 6.28+0.2 log CFU mL"'. Also, the content of lactic acid, in
comparison to the control samples (without hop o-acids), decreased by 1.7 g L' for pH 4, and by 0.44 g L™ for pH
5. The count of bacteria decreased with the increase in the final lactic acid concentration, when lactic acid together
with ethanol were present in the mashes. This suggests that ethanol acts synergistically with lactic acid to kill these
bacteria and that the toxicity of ethanol is increased by the drop in pH caused by lactic acid in the medium.
Suzuki (2011) stated that hop acids affect not only the exhaustion of proton strength and by the capture of divalent
cations, such as Mn2 ™ They disrupt the enzymatic processes of proteins involved in energy production and redox
mesostase in a bacterial cell.

The disturbance of the membrane mechanism, cellular processes, and intracellular acidification results in
inhibition of the active transport of sugars, nutrients and amino acids through the membrane, and thus interruption
of the respiration and synthesis of protein, DNA and RNA, ultimately cell death leading to its death (Doyle &
Roman, 2016).

H Intake of sugar i Ethanol yield

90 L I

80
70
60
50
40
30
20
10

[%o]

With a-hop acids ‘ Without a-hop acids

Figure 4 Ethanol fermentation factors.

Different superscript capital letters indicate significant differences (P <0.05) between mean values of sugars intake.
Different superscript lowercase letters indicate significant differences (P <0.05) between mean values of ethanol yield.

The activity of lactic acids has been shown to decrease the yeast growth rate, sugar consumption, and ethanol yield
(Strak & Balcerek, 2015; Thomas, Hynes, & Ingledew, 2001). Lower ethanol contents and fermentation efficiency
were observed in trials exhibiting more severe bacterial contamination (Tabs. 2,3 and Figs. 2-4).

Only a 1% drop in ethanol yield is of great importance for food alcohol distillers because their profit margin is very
narrow (Makanjuola, Tymon, & Springham, 1992). In large plants with capacities from 400 million to 1100
million liters of ethanol per year, such a decrease would reduce income by 1 million to 3 million per year
(Narendranath et al., 1997). Research on the direct effects of process contamination is not easy to carry out
(Makanjuola et al., 1992).

Estimation of the ethanol fermentation factors showed that the lower pH of the mashes (at the level of 4), and the
use of a-hop acids preparation allowed to improve the efficiency of the process by 5% comparing to the control
sample. On the other hand, raising the pH to 5, resulted in a 5% decrease in the yield, despite the use of hop acids
preparation. In all tested mashes, the intake of sugars by yeast was at a similar level (Fig. 4).

Conclusion

Bacterial contamination of the fermentation medium is the main cause of the reduction of ethanol yield during the
fermentation of starchy raw materials. Among the bacterial contaminants encountered, lactic acid bacteria are the
most troublesome, because of their tolerance to high temperature and low pH and the ability to grow quickly. The
obtained results indicate that the use of hop a-acids preparation allows reducing the development of microbial
infection, which are mainly lactic bacteria. Also, it allows an ethanol yield to be improved. Taking into
consideration, that the starchy raw materials, among others cereal grains, may include contaminating bacteria,
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which compete with the yeast on growth-promoting nutrients, there is a need to apply addition to distillery mashes
of antimicrobial preparations, to improve production technologies and obtain products of the highest quality.
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Abstract: This paper presents the results of the research on effectiveness of the Herbal lodine
Solution Concentrate “Jadranka's Solution” on diseases of thyroid gland. The research
included 64 participants who fulfilled detailed online questionnaire about their socio-
demographic data and experiences they had with the Herbal Iodine Solution Concentrate
,Jadranka's Solution®. Along with that, each participant sent us two laboratory findings of the
blood’ level of TSH and T4. The most important result of the research was confirmation of
the hypothesis that regular use of the Herbal lodine Solution Concentrate “Jadranka's
Solution” improves clinical status of patients with disorders of thyroid gland. Pairwise'
comparison has confirmed significant difference at the ,05 level for levels of TSH and T4
before and after the use of “Jadranka Solution”. Statistically, the results of the study showed a
significant decrease of the values of TSH, and an increase in FT3 and FT4 hormones to their
mid-values and above the reference value, when comparing values at the point of diagnosed
health issues.

These results confirms subjective evaluation of the participants who, in 98.5% of participants
evaluated effectiveness of Herbal lodine Solution Concentrate “Jadranka's Solution” as
excellent and none of them evaluated Solution as ineffective. Speaking about socio-
demographic data, most of the participants were 30 to 40 years old (56%), 49,2% of them
have university' degree and 68.6% of them is employed. These data point that participants are
better educated and informed than overage population in Croatia. Most of them use Herbal
Iodine Solution Concentrate “Jadranka's Solution” because of diseases of thyroid gland,
73.4% because of hypothyroidism and 7.8% because of hyperthyroidism.

Introduction

Iodine is a trace element that is essential to the organism in small quantities. Adequate intake of iodine is
irreplaceable in the synthesis of thyroid hormone, thyroxine (T4) and tri-iodothyronine (T3) necessary for
growth, organ development and the use of nutrients in the body (1). Serious iodine deficiency increases the risk
of various disorders in children and adolescents, but the most pronounced development of hypothyroidism and
dyspnoea. Namely, thyroid hormones regulate various physiological processes such as protein synthesis, growth
and development (2). The chronic iodine deficiency results in increased TSH synthesis in the pituitary gland that
stimulates the thyroid to increase the use of available iodine, which over time leads to thyroid hypertrophy and
the formation of one or more nodules on the thyroid, ultimately resulting in drowsiness. Health risks arise not
only in severe iodine deficiency, but also in small or moderate iodine deficiency, resulting in decreased work
capacity, metabolic disorders, disturbed thyroid function, and dyspnoea. In children, slower growth and
decreased cognitive functioning resulted in reduced 1Q.

In 1993, the World Health Organization therefore issued a decision on the obligatory iodination of kitchen salt,
as it is a safe and inexpensive way to combat the lack of iodine. It seemed that this procedure would ensure
optimal iodine intake for the entire world population. However, despite these efforts, iodine deficiency has
become a public health problem again in developed countries such as Australia and the United Kingdom, which
were previously considered to be iodine-sensitive countries. The World Health Organization estimates that 2
billion people, including 285 million school children, have a deficit of iodine (3).

Therefore, the measure of addition of iodine to the kitchen salt proved insufficient for the ingestion of sufficient
amounts of iodine, and in many studies it proved extremely useful to add additional iodine Solutions. The fact is
that in cases of mild to moderate iodine deficiency, increased thyroid activity may be retained by euthyroidism,
that is, thyroid hormone levels are within normal limits, but chronic thyroid stimulation leads to the formation of
nodules on thyroid glands and consequent clinical illnesses. Increased intake of iodine leads to a decrease in the
incidence of subclinical hypothyroidism and to a reduction in risk for M. Graves (Graves' disease) and thyroid
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carcinoma. Accordingly, iodine optimization is an important component of preventive health programs aimed at
reducing the incidence of thyroid disease (1,4).

Opinions on the addition of iodine are split, some experts (mostly medical doctors working in practice with
patients) insist that each patient with thyroid disease must take iodine supplements, some recommend only
iodine from herbal remedies such as algae or seaweeds (4).

,Jadranka's Solution® is precisely such a solution, i.e. the Herbal Iodine Solution Concentrate that contains
exclusively iodine from seaweed, and is therefore completely natural. Jadranka's Solution has been on the market
for two years, but the production has increased significantly in the last year and the product has a significant rise
in the number of beneficiaries. This is exactly what triggered this research, the subjective sense of improvement
and the feedback received from beneficiaries were extremely positive. Many stated that their subjective sense of
improvement was accompanied by an objective improvement in laboratory findings (before and after the use of
the Herbal Iodine Solution Concentrate), in particular TSH and FT4.

It was on this track that we designed a study with a starting hypothesis that the use of Herbal Iodine Solution
Concentrate Jadranka's Solution leads to the normalization of the levels of TSH and FT4 in the blood.

Participants and methods

The study included 64 participants who used the Herbal lodine Solution Concentrate ,,Jadranka's Solution“for a
relatively long period of time. Participants were asked for consent to participate in the research and after that
they had to fill out an on-line questionnaire containing general data (such as gender, age, educational level,
employment) and allegations of Jadranka's Solution (reason of taking, physical illness and diagnosis, length and
the daily dose of Jadranka's Solution and satisfaction with the efficiency of the Solution). Additionally, subjects
were required to send scanned laboratory findings of TSH and T4 before and after use of the Herbal Iodine
Solution Concentrate ,,Jadranka's Solution* and the finding of a physician with a daily dose of Eutirox.

The results were processed first by a simple method of dividing the individual responses to the questions asked,
and then the differences of the groups of subjects by different variants were tested with a one-way ANOVA test
in order to simplify testing of the difference in TSH and T4 levels before and after the application of the tested
agent. For the difference test before and after Repeated Measures ANOVA test was used. Nonparametric
Spearman's rank between all variables and changes in the findings was also made. Changes to the findings are
counted as a percentage change in relation to the starting value. Everything was analysed in the IBM SPSS
Statistics 22.

Results and Discussion

The first group of results refers to general data on respondents and data on the illnesses they suffer from, the
dose and duration of taking the Herbal lodine Solution Concentrate ,,Jadranka's Solution* and, as a matter of
priority, subjective data on the effect of the Solution and its efficacy.

Socio-demographic data

1.  Gender Distribution

Gender distribution

\

= female = male

The study involved 96.8% of female respondents and only 3.2% of male respondents which was expected since
the occurrence of hypothyroidism is significantly higher in women.
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2. Age Distribution

Age distribution
10%

= e

= 20-30 = 30-40 40-50 = stariji od 50

The majority of respondents are aged 30 to 40 (56%), followed by persons aged between 40 and 50, while those
younger than 30 and older than 50 contribute to 10%. This age distribution is expected because the disease most
often occurs in people's thirties.

3. Education level

Educational level

elementary
school

/

university Hioh school
igh schoo

m elementary school = high school university

This distribution of educational level is interesting because it differs considerably from the general situation in
the Republic of Croatia - as opposed to the general share of highly educated persons in the population of 17.8%,
in our sample 49.2% are highly educated persons.

The explanation of this result lies in the fact that highly educated people have more interest in their own health,
they try to be informed about the possibilities of treatment and, in particular, are more open to using non-
pharmaceutical Solutions. Indeed, information on the long-term effectiveness of the replacement therapy is
twofold, and the evidence of the importance of iodine in improving the thyroid function is unquestionable, and it
is assumed that more educated persons use more sources of information, in particular they are more literate and
use information in the right way.
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4. Employment status

Employment

A

m student = unemployed = PT employed = FT employed = retired

These results are very interesting, 68.8% of respondents are employed, which is more than the Croatian average,
that mostly comes as high as 50%, but this is explained by the age distribution and educational level (the largest
number of respondents is younger).

5. The reason for the use of the Jadranka's Solution

Reason for the use of Jadranka's Solution

=

m hypothyreoidism  m hyperthyroidism = other diseases

Among the participants, the largest share used the Herbal Iodine Solution Concentrate ,,Jadranka's Solution“for
thyroid disease, far more for hypothyroidism (73.4%) and 7.8% for hyperthyroidism. The other respondents
generally referred to some of the disorders of reproductive organs, most commonly cysts on the ovaries or
menstrual cycle disorder.

This distribution diagnosis is not a surprise because it is well-known that iodine deficiency affects the

functioning of the thyroid and it is a clear need for patients to try to compensate for the deficiency, or, as they
usually say, "feed thyroid with the iodine".
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6. Period of use of the Jadranka’s Solution

Period of use of Jadranka's Solution

m |ess than 3 months  ® 1-3 months  ®3-12 months = longer than 12 months

Most participants have taken the Solution for more than a year (68.8%), another 25% longer than three months,
therefore, a total of 93.8% take the Solution regularly for more than three months. This information points to two
facts, the first is that the subjective feeling of improvement leads to the regularity of taking the Solutions, and
besides, those who take longer to take the Solution have rather taken part in the research.

7. Daily doses of the Jadranka’s Solution

Daily dosage of the Jadranka's Solution

m 2x5drops ®=2x10drops = more than20drops =

Similar number of participants have took 10 drops (40.6%) and 20 drops (45.3%) of Jadranka's Solution daily,
divided into two doses. However, 14.1% of subjects received more than the recommended dose which
potentially could cause adverse reactions. Subsequently, they were sent a message that they should not take
doses larger than the recommended dose.
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3

8. Self-evaluation of the effectiveness of the Herbal Iodine Solution Concentrate ,,Jadranka's Solution‘

Effectiveness of the Jadranka's Solution

mnotatall mlessthan expected =tosomeextent ®malot = morethan expected

This graph shows the subjective feeling of satisfaction with the the Herbal lIodine Solution Concentrate
,Jadranka's Solution®. As visible in the graph, participants were asked to evaluate satisfaction with results after
taking the Herbal Iodine Solution Concentrate. Five responses were offered, on a scale from 1 to 5, where 1
indicates complete dissatisfaction with the efficacy of the Solution, while 5 indicates that the effects are better
than expected. A total of 98.5% of respondents rated the efficacy of Jadranka's Solution 4 and 5, of which 76.6%
estimated that Jadranka's Solution helped above expectations. Equally important is the fact that no respondent
had estimated that her drops helped less than expected or not.

We have to observe these data in the light of the above-average educational level of younger subjects, therefore
by definition, the least accessible people. According to this data, it is clear, even before the examination of
laboratory findings, that it is difficult to attribute the placebo effect of the Jadranka's Solution.
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Table 1.: Correlations of different variables of the questionnaire

length of
educatio | employmen | physica | applicatio | dosag | satisfactio
n t status | illness n e n
Spearman'  education Correlatio
S rhO n ok
Coefficien 1,000 ,384 ,230 ,204 ,167 -,043
t
Sig. (2- 005 | 104 152 | 242 767
tailed)
N 51 51 51 51 51 51
employmen  Correlatio
t status n o
Coefficien ,384 1,000 ,144 ,062 ,081 -,193
t
Sig. (2-
tailed) ,005 ,312 ,668 ,574 ,175
N 51 51 51 51 51 51
physical Correlatio
illness n
Coefficien ,230 ,144 1,000 -,050 | -,050 -,254
t
Sig. (2-
tailed) ,104 ,312 ,728 ,729 ,072
N 51 51 51 51 51 51
length of Correlatio
application n .
Coefficien ,204 ,062 -,050 1,000 | -,028 ,319
t
Sig. (2-
tailed) ,152 ,608 , 728 ,847 ,023
N 51 51 51 51 51 51
dosage Correlatio
n
Coefficien ,167 ,081 -,050 -,028 | 1,000 -,007
t
Sig. (2- 242 574|729 847 962
tailed)
N 51 51 51 51 51 51
satisfaction ~ Correlatio
n .
Coefficien -,043 -,193 -,254 ,319 -,007 1,000
t
Sig. (2-
tailed) ,767 ,175 ,072 ,023 ,962
N 51 51 51 51 51 51

**_Correlation is significant at the 0.01 level (2-tailed).

*_ Correlation is significant at the 0.05 level (2-tailed).

The presented results, those obtained by the correlation method, show the correlation of the examined variables.
Table 1 shows the correlation of the individual variables and the correlation method results in a statistically
significant association between the length of time taken and satisfaction with the Herbal lodine Solution
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Concentrate ,,Jadranka's Solution®, i.e. the satisfaction increases with the length of taking the Solution. Table 2
shows the correlation of individual variables with changes in TSH and T4 values. A statistically significant
difference was obtained with the association of the disease with the values of TSH and T4.

Table 2.: The correlation of the individual variables of the questionnaire with changes of TSH and T4

TSH change T4 change EUTIROX change
Spearman's education Correlation
rho Coefficient
,045 -,131
Sig. (2-
tailed) ,785 ,484
N 40 31 14
employment Correlation
tat fficient
status Coefficien 014 086
Sig. (2-
tailed) 930 ,646
N 40 31 14
physical Correlation
ill ffici
illness Coefficient 338" 0,000
Sig. (2-
tailed) ,033 1,000
N 40 31 14
length of Correlation
licati Coefficient
application oefficien 097 164
Sig. (2-
tailed) 533 378
N 40 31 14
dosage Correlation
fficient
Coefficien 054 352
Sig. (2-
tailed) ,743 ,052
N 40 31 14
satisfaction ~ Correlation
fficient
Coefficien 205 049
Sig. (2-
tailed) 162 793
N 40 31 14
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Measure: T4
95% Confidence
Mean Interval for Difference®
Difference Lower Upper
(I) TIME 1) Std. Error Sig.? Bound Bound
1 2 25,152" ,870 ,000 23,349 26,956
2 1 -25,152" ,870 ,000 -26,956 -23,349

Based on estimated marginal means

*_ The mean difference is significant at the ,05 level.

b. Adjustment for multiple comparisons: Bonferroni.

Figure 1.

Estimated Marginal Means of T4
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Table 4: Pairwise Comparisons for TSH

Measure: TSH

95% Confidence

Interval for Difference

b

Mean
Difference Lower Upper
() TIME (I-)) Std. Error Sig.? Bound Bound
1 2 3,446" ,865 ,000 1,691 5,202
2 1 -3,446° ,865 ,000 -5,202 -1,691

Based on estimated marginal means

*_ The mean difference is significant at the ,05 level.

b. Adjustment for multiple comparisons: Bonferroni.

Figure 2.

Estimated Marginal Means of TSH

58,0000

7,0000-

5,00007

Estimated Marginal Means

5,0000—

4,0000]

TIME

In fact, the most important research results were obtained by Pairwise comparison and are shown in Tables 3 and
4, and in two graphs. Namely, this method confirmed the hypothesis that the use of the Jadranka's Solution
results in a positive change in TSH and T4 hormone levels. That is exactly what is shown in Figures 1 and 2 - a

statistically significant drop in TSH values after using Jadranka's Solution.
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Conclusion

The conducted study of the efficacy of the the Herbal lodine Solution Concentrate of the brand ,Jadranka's
Solution* in the treatment of thyroid diseases confirmed the hypothesis that regular taking of the Solution results
in an improvement in the health status of the respondents. The results of the study showed not only that the
subjects were subjectively satisfied with the Herbal Iodine Solution Concentrate ,JJadranka's Solution™ but the
correlation method showed a statistically significant association between the use of the Solution and the
reduction of the TSH and T4 hormone levels in the blood and consequent improvement of the clinical image
(reduction or complete disappearance of the thyroid node and withdrawal of hypothyroid symptoms ).

Research results are an excellent foundation for a longitudinal study that will be conducted on a larger sample,
under controlled conditions and with the monitoring of a large number of parameters. It is our intention to
include a greater number of people using the Herbal lodine Solution Concentrate ,,Jadranka's Solution* for other
reasons, not just for thyroid disease. Besides the laboratory findings in the longitudinal study we will also
observe the clinical findings of the examinees.

Finally, we think that this research was a multiple challenge. In spite of the well-known fact of the importance of
iodine for the preservation of health and the impact of iodine deficiency on the development of various diseases,
there is almost no research in Croatia or in the world that has studied the influence of iodine on health and
diseases. An additional challenge was to deal with a solution that belongs to the so-called "alternative solutions*
because there are still many prejudices in the medical community.
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Objective: The aim of this study is to evaluate the relationship between the grade of obesity and serum visfatin,
role of serum visfatin in the relation between obesity and insulin resistance, and association of serum visfatin levels
with fasting insulin, fasting blood glucose and lipid parameters.

Material and methods: This study was performed in 55 female and 35 male patients between 18-65 years of age
who admitted to Family Medicine and Internal Medicine policlinics; also who had no chronic systemic, endocrinal
and neurologic diseases. Lipid profiles [total cholesterol, triglyceride, HDL-cholesterol, LDL-cholesterol, VLDL-
cholesterol], fasting blood glucose, fasting insulin) and serum visfatin levels of patients were tested.

Results: Minimal serum visfatin level was found 5.1 mg/dL, maximal serum visfatin level was found 26.8 mg/dL
and mean serum visfatin level was found 10.7 mg/dL. There was statistically significant relation between serum
visfatin level and fasting blood glucose as well as fasting insulin (P=0.009). There was statistically significant
relation between BMI and serum visfatin levels (p=0.006); however according to gender there was no correlation
with visfatin levels and body fat percentage (p > 0.05). It was determined that mean serum visfatin level of patients
whose BMI values were lower than 25kg/m2 was significantly higher than others. As BMI increased, serum
visfatin level decreased. As a result of the data obtained by this study, serum visfatin resulted in lower levels in
patients with high BMI.

Conclusion: Negative correlation between serum visfatin level and fasting blood glucose as well as fasting blood
insulin indicates that serum visfatin level may be associated
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Abstract: The aging population and the increasing longevity of individuals is a challenging
reality for today’s healthcare, as it brings increased dependency and need for continuous care,
which is often left to informal caregivers. This will be an “almost experimental” study as the
investigators will attempt to control some independent variables through the implementation of
a therapeutic plan’s assistance and vigilance program from a sensor network, which will
monitor and assist (alarm sending) in complying with medication, raisings and positionings.
28.6% of the elderly cannot move alone in bed and 100% of the elderly take medication
regularly. In the control group, there are 6 elderly people with total dependence, 3 moderately
dependent elderly and 5 elderly with slight dependence. So, knowing that Portugal has a high
rate of informal home care, it was relevant to develop this project for the application of
information and communication technologies in the development of a prototype of a system
focused on the monitoring and aid of the execution of the therapeutic plan in two strands,
mobilization and medication.

Keywords: Sensor network; Health; Elderly

Introduction

The aging rate has been rising dramatically. In 2017 the aging rate reached 153.2%, accompanied by an increase in
longevity, but also an increase in dependency (Pordata, 2017). Older people over the age of 60 are in the highest
age range and it is estimated that over the next few years the number of people over 65 years old will exceed the
number of children under the age of 5 (Le Deist & Latouille, 2016).

Considering the numbers of aging and dependency, and also knowing that, according to the Health Regulatory
Entity, Portugal has the highest rate of informal home care provided by a person in the same residence, therefore,
the development of this project was relevant to help these caregivers in the routines, that take practically their
whole day, improving their quality of life.

Some elderly people, who are in home care carried out by informal caregivers, have difficulty in locomotion and
are often immobile in bed. Immobility produces musculoskeletal pathophysiological changes that cause
deformities and postural alterations, promoting the appearance of pressure lesions. If there is no regular care and
dedicated interventions, these changes will affect the quality of life of the elderly and predispose to the appearance
of diseases (Assis, Vidal, & Dias, 2015).

The pressure ulcers is defined as localized damage to the underlying skin and / or soft tissue, striking regions of
bone prominence or in regions of prolonged contact with equipment or devices that cause prolonged or intense
pressure, combined or not, with friction. The pressure on bone prominence affects the blood circulation promoting
the cell death and consequent appearance of these lesions in places of greater risk, such as the occipital, scapular,
elbow, sacral, malleolus and calcaneal regions (Silva, Santos, Zoche, Argenta, & Ascari, 2017).

Depending on the need for care, in its complexity or duration, caregiving may require from the caregiver a
restructure of his life, often having to change customs, routines, habits, not always being easy and leading to
feelings of tension and distress that lead to overload. For this reason, the caregiver may, on the one hand, ignore his
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own needs or, on the other, neglect the care of those for whom he is responsible (Nunes, Brito, Corona, Alexandre,
& Duarte, 2018).

When we talk about the needs of the elderly, we must mention the need for therapeutic compliance at the
medication level. Most of the elderly have several comorbidities and are polymedicated. Sometimes these schemes
are complex, which hampers correct compliance and increases the risks of misuse of medicines (Marin, Rodrigues,
Druzian, & Cecilio, 2010)

This project is being developed with the objective of applying information and communication technologies in the
development of a prototype of a system focused on the monitoring and assistance of the execution of the
therapeutic plan in two strands: mobilization and medication.

Materials and Methods

This will be an “almost experimental” study as the investigators will attempt to control some independent variables
through the implementation of a therapeutic plan’s assistance and vigilance program from a sensor network, which
will monitor and assist (alarm sending) in complying with medication, raisings and positionings.

Therefore, 2 groups will be defined: the experimental group, on which the program will be applied, and a control
group.

This study was authorized by the Ethics Commission of UTAD (n°® 37/2019 of 20/02/2019) as well as the elderly
and their caregivers who participated in the study gave their informed consent.

Results and Discussion
At the moment, in the experimental group (where the sensors will be placed), there are already 9 elderly people

with total dependency, 1 elderly with severe dependence, 3 elderly with moderate dependence and 8 elderly with
slight dependence, 10 elderly people in this group have a high risk of developing pressure ulcers, see (Table 1).

Table 1: Dependency — Experimental Group

N %
Total Dependency 9 42,8
Severe Dependency 1 4,8
Moderate Dependency 3 14,3
Slight Dependency 8 38,1
Total 21 100,0
High Risk of Developing Pressure Ulcers 10 47,6

In the control group, there are 6 elderly people with total dependence, 3 moderately dependent elderly and 5

elderly with slight dependence. In this group, 6 elderly people are at high risk of developing pressure ulcers, see
(Table 2)
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Table 2: Dependency — Control Group

N %
Total Dependency 6 42,9
Severe Dependency 0 0
Moderate Dependency 3 21,4
Slight Dependency 5 35,7
Total 14 100,0
High Risk of Developing Pressure Ulcers 6 42,9

In the experimental group there are more women than men, 57,1% are female and 42,9% are male.
28.6% of the elderly cannot move alone in bed, were 33,3 % never get out of bed and 23,8% don’t even get seated
during daytime. 100% of the elderly take medication regularly, see (Table 3)

Table 3: Gender, mobility and medication — Experimental Group

Variables N %
Male 12 57,1
Gender
Female 9 42,9
Yes 15 71,4
Move alone in bed
No 6 28,6
Doesn’t get seated during the day 5 23,8
Bedridden 7 33,3
Yes 21 100
Does medication
No 0 0
Needs help 21 100
Knows time and name of medication 0 0

AGE MEAN - 75,9 years old

In the control group there are the same number of men and women, 28.6% of the elderly cannot move alone in bed,
were 28,6 % never get out of bed and the same 28,6% stay bedridden. 100% of the elderly take medication
regularly, see (Table 4)
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Table 4: Gender, mobility and medication — Control Group

Variables N %
Male 7 50
Gender
Female 7 50
Yes 10 71,4
Move alone in bed
No 4 28,6
Doesn’t get seated during the day 4 28,6
Bedridden 4 28,6
Yes 14 100
Does medication
No 0 0
Needs help 14 100
Knows time and name of medication 0 0

AGE MEAN - 81,2 years old

The selection of dependent elderly people at home has already been made (experimental group and control group).
There have also been applied scales that determinate functional independence in the domains of personal care and
mobility and scales that gives us the type of risk of development of pressure ulcers. We will also assess the
difficulties and overload of the informal caregiver, and will apply sensors to test respiration, heart rate, humidity,
temperature, change of position and detection of falls to implement programs of assistance and surveillance of
therapeutic plans.

Regarding the sensors we will test:

- Bed sensors (placed in the bed of the elderly, allows the evaluation of breathing, heart rate, estimate the cardiac
output and detects the occupation of the bed);

- RFID's (radio frequency identification for humidity and temperature detection);

- Accelerometer (this sensor will allow detection of falls);

- Fixtures (consisting of an LED rule that will be associated with an elderly person and that will serve as a way to
quickly see some of the warnings regarding the elderly in question: detection of falls, heart rate and respiratory
cycles, medication and change of position of the elderly);

- Two buttons (one will be to check if the medication is given by the informal caregiver, and another that would
serve as an alarm, which is used by the elderly);

- Gateway FE - Central computing unit (which will have all the sensors connected to it, wireless, and will process
all the data).

Conclusion

Technology application in healthcare has been arousing engineering’s attention for a long time in support to health
recovery and maintenance therapy practices.

In this regard, creating support systems to watch the fulfilling of the therapeutic plan, assisting healthcare
professionals and informal caregivers on dependent elders’ care may be an added value.

The advantages of the installation of a sensor network are endless, since the possibility of scheduling alarms to
warn of positioning at predetermined times, alarm in case of forgetfulness or delay in positioning and warning of
medication time. These written alarms will be available to the informal caregiver, as well as to health
professionals, since there will be a web interface where health professionals and / or the family will be able to
visualize the values of the sensors, the state of the elderly and warnings.
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Abstract: Rangsit University, established in 1985, is one of the top private higher educational
institutions in Thailand. At present, the University has offered 138 degree programs in 36
faculties/colleges. In the 2019 Webometrics Ranking of World Universities, Rangsit
University ranked 24" among universities of Thailand, and the 2" among Thai private
universities. Webometrics was first published in 2004 and updated periodically twice a year in
January and July. The main purpose of Webometrics is to support Open Access Initiatives to
improve access to information on scientific research and scholarly materials published under
the electronic form. With the signification of digital transformation, Rangsit University has
taken seriously on applying the technology in the teaching-learning process as well as for the
marketing outreach. Over the last few years, its faculties and colleges have developed their
webpages in order to provide information and communication channel. The University
website and faculty webpages become the 24/7 hours communication channel between the
University and students, prospective students, parents and public. All websites/webpages have
provided the available information of their faculties and colleges such as: academic programs,
professor information, research and publications, and students activities, etc. Regarding to the
important role of websites and webpages, the objective of this study is to evaluate and report
the result for the continuous website development. The webpages of the 36 faculties/colleges
of Rangsit University have been evaluated in five (5) components: page and site design,
content design, navigation, accessibility and usability. The 28 indicators checklist form has
been developed. The results show that there are varieties in webpage component evaluation.
For the page and site design component, regarding the units under the same parental
institution, there are very different styles in fonts, color, graphic user interface, and homepage
presentation. According to content design component, the qualified and accuracy of
information are very concerned. More than 30 percent of linkages are broken. Most of
websites are developed and hosted under the University main page. Whereas, the navigation
technologies and tools are some different standards, for examples: html, asp.net, php, etc.
Therefore, the evaluation shows that most of webpages provide the needed and beneficial
information for users and readers, especially the academic program offering. The evaluation
result indicates that the University shall take part in website development of its faculties and
colleges in order to make the website as a digital university. The guideline of website design
and development shall be established to create as a corporate identity. University shall
constantly strive to maximize the utility and depth of information on their websites while
offering pleasing and powerful image to attract potential students and public.

Keywords: Website Evaluation, Webpage Evaluation, Webometrics, Thai University Website,
Rangsit University
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Introduction

University websites are the gateway to an educational institution and the public face for both academics and
athletics. According to Ruffalo Noel Levitz’s study on consumer behavior (Levitz, 2014), websites play an
important role in providing information for prospective students (both new and transfer), current students, parents,
and alumni. Universities have started to create marketing and communication strategies which directly involve the
website content and especially the redesign of their home page (Halvorsen, 2014). These strategies help convey
various rhetorical messages for visitors. Both the textual treatment and graphic design/photography by designers
play large roles in creating a site that gains aesthetic interest and continues to provide better information to the
targeted audience.

Rangsit University, established in 1985, is one of the top private higher educational institutions in Thailand. At
present, the University has offered 138 degree programs in 35 faculties/colleges. In January 2019 Webometrics
Ranking of World Universities Report (2019a), Rangsit University ranked 24th among universities of Thailand, and
the 2nd among Thai private universities. Webometrics was first published in 2004 and updated periodically twice a
year in January and July. The main purpose of Webometrics is to support Open Access Initiatives to improve access
to information on scientific research and scholarly materials published under the electronic form. With the
signification of digital transformation, Rangsit University has taken seriously on applying the technology in the
teaching-learning process as well as for the marketing outreach. Over the last few years, its faculties and colleges
have developed their webpages in order to provide information and communication channel. The University
website and faculty webpages become the 24/7 hours communication channel between the University and students,
prospective students, parents and public. All websites/webpages have provided the available information of their
faculties and colleges such as: academic programs, professor information, research and publications, and students
activities, etc.

Literature Overview
Webometrics

The Ranking Web or Webometrics (2019b) is the largest academic ranking of Higher Education Institutions. The
original aim of the Ranking is to promote academic web presence, supporting the Open Access initiatives for
increasing significantly the transfer of scientific and cultural knowledge generated by the universities to the whole
Society. The objective is not to evaluate websites, their design or usability or the popularity of their contents
according to the number of visits or visitors. Web indicators are considered as proxies in the correct, comprehensive,
deep evaluation of the university global performance, taking into account its activities and outputs and their
relevance and impact.

At present, the website is the key for the future of all the university missions. It reflects significantly as the most
important scholarly communication tool, the future channel for the off-campus distance learning, the open forum for
the community engagement and the universal showcase for attracting talent, funding and resources (Ranking Web of
Universities, 2019c).

University Website Design

The credibility of a website affects a user’s interest in the site’s content and consequently, users tend to spend longer
sessions on the site and access more information. Aesthetics and the use of enhanced visual elements (i.e. color,
graphics, texture, text formatting, lines, icons) increases the credibility of a website. Studies have shown that
judgments on website credibility are 75% based on a website’s overall aesthetics” (Alsudani & Casey, 2009, 1). This
effect is made truly significant when observing that web users tend to value the professional appeal of a website
when deciding which site to select for the same information and services.
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Literature reviews shows there are theories and guidelines for universities and academic website design. University
and college websites are the digital version of information window for students, parents and public. The design shall
focus on an easy navigation, optimizing user experience, consistent information, clear identity, quality of content,
and well-designed (Manoverboard, 2014). It is becoming more

concerned to make the university website more successful, more inviting, and attractive, such as simplicity, concise
and detailed, keep contact or outreach links to a minimum external link providing, and embed media and images.
Therefore, usability is considered the key credentials of effective higher education website design.

The core theory of website design has been focused in 2 concepts: usability and accessibility.

1. Usability of a website corresponds to how easy it is to find information and navigate the many pages of the site.
Usability, or how easy it is to use a site, is critical because if a site is difficult to use, users will go elsewhere for the
information or service. Poor usability has been demonstrated to undermine overall site credibility (Youngblood,
2013). It is a web designer’s primary responsibility, for the sake of user retention, to create a design that makes it
easy for users to find information through a clean and simple navigation system and well-organized content.

2. Accessibility of a website is the usability of a site for users with disabilities related to vision, hearing, cognition,
and motor skills, among others. “When websites are not accessible, disabled users are at a disadvantage in an arena
that should serve as an equalizer rather than a barrier” (Youngblood, 2013). When designing for accessibility,
designers need to create a layout that is adaptable to a variety of disabilities, including those related to vision,
hearing, mobility, speech, cognition and learning (W3C, 2008). Designers should refer to the W3C rules and make
sure that their design complies with accessibility standards, especially when designing websites for a governmental
organization (universities sites included); otherwise, the organizations may face lawsuits related to lack of access. A
website can be simultaneously accessible and aesthetically pleasing for the user; the two concepts are not necessarily
separate.

University Website Evaluation

There are many frameworks in evaluation the website and related educational web-based systems. Khan (2010)
stated that there are 8 dimensions in e-Learning system evaluation. Those are: institution, management,
technological, pedagogical, ethical, interface Design, resource support, and evaluation.

1. Institutional: the institutional dimension is concerned with issues of administrative affairs, academic
affairs and student services related to e-learning.

2. Management: the management of e-learning refers to the maintenance of learning environment and
distribution of information.

3. Technological: the technological dimension of e-learning examines issues of technology infrastructure in
e-learning environments. This includes infrastructure planning, hardware and software.

4. Pedagogical: the pedagogical dimension of e-learning refers to teaching and learning. This dimension
addresses issues concerning content analysis, audience analysis, goal analysis, medium analysis, design approach,
organization, and learning strategies.

5. Ethical: the ethical considerations of e-learning relate to social and political influence, cultural diversity,
bias, geographical diversity, learner diversity, digital divide, etiquette, and the legal issues.

6. Interface design: the interface design refers to the overall look and feel of e-learning programs. Interface
design dimension encompasses page and site design, content design, navigation, accessibility and usability testing.

7. Resource support: the resource support dimension of the e-learning examines the online support and
resources required to foster meaningful learning.

8. Evaluation: the evaluation for e-learning includes both assessment of learners and evaluation of the
instruction and learning environment.

Regarding the instruction for learning and teaching in academic environment, the website or homepage was an
important interface for learners. Many academic institutions, namely Cornell University, Purdue University,
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Dalhouse University, etc., applied and developed the website checklist evaluation framework for faculty members
and students in order to assess the quality of websites as knowledge sources. The evaluation framework which has
been used the most is the 6 (six) criteria for websites. These six criteria deal with the content of Web sites rather
than the graphics or site design.

1. Authority: authority reveals that the person, institution or agency responsible for a site has the
qualifications and knowledge to do so.

2. Purpose: the purpose of the information presented in the site should be clear. Some sites are meant to
inform, persuade, state an opinion, entertain, or parody something or someone.

3. Coverage: it is difficult to assess the extent of coverage since depth in a site, through the use of links, can
be infinite. One author may claim comprehensive coverage of a topic while another may cover just one aspect of a
topic.

4. Currency: currency of the site refers to: 1) how current the information presented is, and 2) how often the
site is updated or maintained. It is important to know when a site was created, when it was last updated, and if all of
the links are current.

5. Objectivity: objectivity of the site should be clear. Beware of sites that contain bias or do not admit its
bias freely. Objective sites present information with a minimum of bias.

6. Accuracy: there are few standards to verify the accuracy of information on the web. It is the
responsibility of the reader to assess the information presented.

Interface Design is one of the important components in website design. Khan (2005) states that there are 5 main
components in checklist for e-learning interface design: 1) Page and Site Design 2) Content Design 3) Navigation 4)
Accessibility and 5) Usability Testing. Whereas Waterhouse (2005) stated that the website design could be
evaluated in 3 issues: 1) reliability 2) quality and 3) content.

Research Approach

This study aims to evaluate the webpages of the faculties/colleges of Rangsit University, Pathumthani,
Thailand. The evaluation includes five (5) components of website: page and site design, content design, navigation,
accessibility and usability. The webpage evaluation indicator checklist form has been developed and used for the
evaluation and analysis. Each component has been set its checklist indicators: page and site design (8 indicators),
content design (6 indicators), navigation (4 indicators), accessibility (6 indicators) and usability (4 indicators). The
evaluation process started on February 1, 2019 and ended on March 3, 2019.
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Website information

Rangsit University has 38 faculties and Colleges but only 36 of faculties and colleges which offer the
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academic degree programs have been selected in this study. The website URLs are listed in Table 1.

Table 1: Websites and URL of Faculties and Colleges of Rangsit University

Faculties/Colleges

Website URL

1. College of Medicine

https://www.rsu.ac.th/medicine/

2. College of Dental Medicine

1. http:// www.rsu.ac.th/dental/
2. http://110.164.186.95/dental/

3. College of Pharmacy

https://www.rsu.ac.th/rsupharmacy/

4. Faculty of Nursing

https://www.rsu.ac.th/nurse/mainpage.php

5. Faculty of Science

https://www.rsu.ac.th/science/

6. Faculty of Physical Therapy and Sport
Medicine

https://www.rsu.ac.th/ptrsu/

7. Faculty of Medical Technology

https://www.rsu.ac.th/medtech/page/home.html

8. College of Oriental Medicine

https://www.rsu.ac.th/orientalmed/

9. Faculty of Optometry

https://www.optometry-rsu.com/

10. College of Biomedical Engineering

http://bme.rsu.ac.th/

11. Faculty of Radiological Technology

https://sites.google.com/rsu.ac.th/rtrsu

12. Aviation Institute

https://www.rsu.ac.th/pilot/

13. College of Engineering

https://www.rsu.ac.th/engineer/

14. College of Digital Innovation and
Information Technology

https://it.rsu.ac.th/

15. College of Agricultural Innovation Food
and Biotechnology

https://www.rsu.ac.th/cab/

16. College of Communication Arts

http://ca.rsu.ac.th/

17. Faculty of Liberal Arts

https://www.rsu.ac.th/libarts/Index.asp

18. Faculty of Law

https://www.rsu.ac.th/law/

19. College of Social Innovation

http://www.csirsu.com/

20. Suryadhep Teachers College

https://www.rsu.ac.th/education/

21. Institute of Criminology and Justice
Administration

https://www.rsu.ac.th/cja/

22. School of Politics, Economic and
Globalization

http://www2.rsu.ac.th/PUBLIC-GOVERNANCE/Default.aspx

23. Institute of Public Policy and

http:// www2.rsu.ac.th/PUBLIC-GOVERNANCE/Course-Public-

www.iste-c.net

Copyright © International Science and Technology Conference (ISTEC)

261


http://www.rsu.ac.th/dental/
https://www.rsu.ac.th/nurse/mainpage.php
https://www.rsu.ac.th/medtech/page/home.html
https://sites.google.com/rsu.ac.th/rtrsu
https://www.rsu.ac.th/libarts/Index.asp
http://www2.rsu.ac.th/PUBLIC-GOVERNANCE/Default.aspx
http://www2.rsu.ac.th/PUBLIC-GOVERNANCE/Course-Public-Administration.aspx

ISTEC Europe & America 2019

Management Administration.aspx

24. Institute of Political Science http://www2.rsu.ac.th/PUBLIC-GOVERNANCE/Course-
Political-Science.aspx

25. Institute of Diplomacy and International https://idis.rsu.ac.th/

Studies

26. Institute of Economics https://www.rsu.ac.th/econ/

27. Faculty of Business Administration http://www.rbsrsu.com/

28. College of Tourism and Hospitality https://www.rsu.ac.th/hospita/Default.aspx

29. Faculty of Accountancy http://acc.rsu.ac.th/

30. Conservatory of Music https://www.rsu.ac.th/music/

31. Faculty of Architecture https://sites.google.com/rsu.ac.th/archrsu/

32. College of Design http://www.artanddesignrangsit.com/

33. Digital Art https://www.rsu.ac.th/digital/

34. International College https://www.rsu.ac.th/international/

35. International Chinese College http://www.rsuicc.com/index.php/th/

36. Rangsit Cyber University https://cyberuonline.rsu.ac.th/

Source: Rangsit University Website, 2019.

Evaluation Results

1) Page and site design

As shown in Table 2, regarding the units under the same parental institution, there are very different styles
in fonts, color, graphic user interface, and homepage presentation.

Table 2: Page and site design

No Indicators Yes No
1 Institutional design 29 7
2 proper fonts and type setting; the text size and color 36 0

readable
3 proper color and theme 36 0
4 colors are used harmoniously 25 11
5 appropriate composition 30 6
6 a site map menu 0 36
7 website visitor measurement/web countering 4 32
8 webmaster information on webpage 2 34
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2) Content design

According to content design component, there are varieties on content. The most standard contents are
provided on the website such as academic programs, lecturers, research, awards, student projects and activities. The
similar content may be presented differently. Some presented as static photos and texts while some as multimedia
ones. In other way, the currency and accuracy of information are very concerned.
Table 3: Content design

No Indicators Yes No

1 Required contents/information are presented on 32 4
website

2 content and information on website are organized in a 32 4
good sequent

3 each page has a clear purpose 36 0

4 copywriting style appropriate for target group 36 0

5 any spelling errors or outdated content 16 20

6 contact information provided 36 0

3) Navigation system

Most of websites are developed and hosted under the University main page. However, the navigation
technologies and tools are some different, for examples: html, asp.net, php etc. Most of them are not compatible for
mobile device platform in term of page presentation and screen fitness.

Table 4: Navigation system

No Indicators Yes No
1 How intuitive is it to navigate on website 30 6
2 Standard Navigation tool/technology used 36 0
3 Website can be browsed by any internet browser 36 0
4 Website can be surfed from mobile application 21 15

platform
5 more than 10 seconds on website/webpage loading 6 30

4) Accessibility

There are 2 ways in accessing the websites, direct by its URL and redirect from the University main page.
Most of websites are developed and hosted under the University webserver. However, 30 percent of websites have
the broken linkages and not accessibility. The 10 webpages are found that the important links such as faculty
member’s curriculum vitae and research profile, academic program offers cannot be accessed or browsed.
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Table 5: Accessibility

No Indicators Yes No
1 Website can be accessed via direct URL 33 3
2 Website can be accessed indirectly from the 33 3
University main page

3 Website can be browsed and presented the same by 36 0
any internet browser

4 Website can be access and browsed via mobile 30 6
platform

5 Website can be search from any search engine (Google, 36 0
Yahoo, etc.)

6 Any Broken linkage 10 26

5) Usability

The evaluation shows that most of webpages provide the needed and beneficial information for users and
parents, especially the academic program offering, professor information and research profiles. The webpages are
designed in simple and user friendly concept. Therefore, a few webpages do not provide the access for
downloading. In addition, when assessing the functional menus on pages, they are found that there are some lacks
of important and related links such as library, student services, intranet registra service, research services, etc.

Table 6: Usability

No Indicators Yes No
1 the provided information is really valuable for visitors 32 4
2 Any process on website is working through well 33 3
3 database on website is reachable 33 3
4 totally be comfortable and convenient to use (user 36 0

friendly design)

Conclusion and suggestions

The websites of faculty, school and college of Rangsit University are mostly qualified in term of the website
component indicators of 1) Page and Site Design 2) Content Design 3) Navigation 4) Accessibility and 5) Usability.
The evaluation shows they are mostly developed under the same platform (on university hosting service). The
standards of web technology development are varied but the presentation of content and process are quite similar.
There are 30 percent of webpages that contain the broken links and inaccessible contents. There are a few that put
the database links on its websites and cannot be reachable. Totally they are all user friendly and simple to use.

The evaluation result indicates that the University shall take part in website development of its faculties and colleges
in order to make the website as a digital university. The guideline of website design and development shall be
established to create as a corporate identity standard. University shall constantly strive to maximize the utility and
depth of information on their websites while offering pleasing and powerful image to attract potential students and
public.
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Abstract: This paper describes using video-analysis based tasks in the educational process of
the students at the technical university. The attention is paid to university students and their
knowledge of physics and conception/misconception.

The role of students in video analysis is to realize necessary physical characteristics, to choose
a suitable way to a problem solution and from the relations among physical quantities to find a
solution to a task. The tasks can be considered being the problem-solving tasks with a well-
defined problem and according to Bloom's taxonomy of cognitive domain they require higher
level solution — mostly application, analysis and synthesis. On the other hand, it is also possible
to demonstrate students, by a simple mathematical analysis, the use of integrals and derivatives
in physics.

Using the method of video-analysis by interactive program Tracker the level of knowledge of
students can be increased and some misconceptions can be eliminated.

Keywords: STEM education, FCI test, program Tracker

Introduction

We have already presented students’ understanding of the real physical processes in previous works that is not
correct (Hockicko et al, 2013). Many authors confirmed that during the last decades, entry-level engineering
students’ basic abilities in Physics (and Mathematics) have decreased dramatically (Pinxten et al, 2017). Physics
are often considered to be difficult subjects. The fundamental laws are expressed in the language of mathematics.
Teachers constantly work on improving students” understanding of various phenomena and fundamental laws.
One of the creative methods of teaching physics which makes natural sciences more interesting for students is
video-analysis (VAS method) using the program Tracker. Collaborative projects based on digital video-analysis
provide an educational, motivating and cost-effective alternative to traditional course-related activities in
introductory physics (Laws et al, 1998).

The traditional teaching of Newtonian mechanics in the early years of university studies eliminates the wrong
perception of students acquired during their secondary school studies only to a small extent. It was also shown that
traditional lectures help to acquire only basic knowledge without deeper understanding and the ability of problem
solving; students do not show conceptual understanding of the subject which should result from a sufficient number
of solved quantitative tasks and from logically clear lectures (Redish, 2003).

This led us to producing a video set, by means of which we explained physical laws in lectures and realized video-
analysis in seminars (Hockicko, 2013). The tasks can be considered being the problem-solving tasks with a well-
defined problem and according to Bloom’s taxonomy of cognitive domain they require higher level solution —
mostly an application, an analysis and a synthesis. Many tasks based on video-analysis are suitable to demonstrate
a simple mathematical analysis, the use of integrals and derivatives in physics. The use of tasks based on video-
analysis in physics can significantly affect the differences in knowledge when students solving traditional tasks
from printed textbook (Hockicko et al, 2015).

We try to prepare our students for teamwork and collaboration with scientists and engineers, so they can work in
interdisciplinary fields at the interface between Physics and technical departments. As a result, we consider
theoretical training not as the goal but to an end, and therefore it should always be followed by practical application.
It is very important to use the multimedia tools also in other subjects including basic education to make science
and technology more appealing and to address the scientific apathy crisis of young people (Bussei, 2003). Game
provides many examples that can bring physics to life in the classroom. Especially, the kinematic and dynamic
characteristics of motions are worth a physics classroom discussion. It enables the students to work in much the
same way as sport scientists do (Heck 2010). Therefore, we decided to support freshmen by interactive lectures
using video and video analysis and find out whether interactive lectures are more effective in increasing students
prior knowledge level of Physics than traditional lectures.
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Methodology of teaching physics

Using the program Tracker students can detect the relationship between physical quantities and describe a motion
using time dependencies. Tracker offers time dependencies of 22 physical quantities (+ we can define other), data
processing by means of graphs and tables. From the number of frames per second (30 fps or 120 fps usually) the
time is deduced (At = 0.033 s or At = 0.0083 s) while the position can be measured in two dimensions (X, y) using
a video image after calibration. The function autotracking in this program allows for accurate tracking without
mouse. The studied motion can be divided into two parts: the horizontal component and the vertical component.
These two components can be analysed independently of each other and afterwards the results can be combined
to describe the total motion (x(t), y(t), vx(t), vy(t), ax(t), ay(t)).

The students can fit the time dependencies of position, velocity, acceleration and other using a data tool which
provides a data analysis including automatic or manual curve fitting of all or any selected subset of data. The
position and the velocity can be plotted and fitted to see the correlation between the real data and the kinematic
equations. For example, students have found that the trajectory of the free fall ball is always a parabola (Hockicko
2011).

The example of the task for students:

The cylinders with different mass are rolling down an incline that is placed at a certain height above ground. What
will be the horizontal distances of the points at which the cylinders hit the ground from the end of the incline?
(Length of the black square segment: 1 cm, frequency of taking pictures: 120 fps, masses of cylinders: m1 = 1.807
kg, m2 = 0.640 kg, m3 = 0.264 kg)

The solution using video-analysis using program Tracker:
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Figure 1. The analysis of motion using program Tracker. Red — a metal cylinder, blue — aluminium, green — plastic.

384100%5" | [} 41 = i
; = = /| B Taburka | O v-hiinik j &

The next task: Compare the motions of cylinders with different mass and the same diameter. If they all start moving
from rest at the same elevation and roll down without slipping, which of them reaches the bottom as the first?
Which reaches it as the last? Try to compare the velocities at the end of an incline.

Using Data Tool in Tracker which provided a data analysis including automatic or manual curve fitting of all or
any selected subset of data, the students can fit the time dependencies of the position, velocity (Fig. 1), acceleration
and other. The position and the velocity can be plotted and fitted to see the correlation between motions of different
cylinders. Using the fit function, the students can find that all cylinders are rolling down an incline with basically

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC) 267



ISTEC Europe & America 2019

the same acceleration and velocity of their centres of mass. For the students during the lecture and watching the
video these results were quite interesting since both the speed and the acceleration of the centre of mass of the
cylinder were independent of their mass.

Using this video (http://hockicko.uniza.sk/Priklady/video/strecha valce 120.avi), we can change the
misconception that “heavier objects fall faster” and show that the time of free fall does not depend on mass of
body. We can analyse velocity and the position of cylinders in x-direction and show that the results do not depend
on mass of cylinders in rolling motion, too.

Methodology of Evaluating

At the beginning of the second semester of academic year 2018/19, the Force Concept Inventory (FCI) (Hestenes
el al., 1992) was administered to students at the Faculty of Electrical Engineering and Information Technology
(FEEIT) University of Zilina (UNIZA) to find out their prior knowledge level of Physics. The pre-test was carried
out at the beginning of the second semester during the first week, post-test was carried out at the end of the semester
(the 13th week, after the semester course ‘Physics’) and it was attended by 64 students who participated in the
both pre- and post-test.

The students were assigned to two groups — the experimental (attended by 44 students) and the control group
(attended by 20 students). Only those students who participated actively in the lectures took part in the
experimental group. Students who did not attend lectures took part in control group.

The lectures were conducted in an interactive way aimed at clarity - using real-life videos related to the topic. All
videos were analysed with the help of the program Tracker (using VAS method). Students from both groups
attended compulsory computational Physics seminars. The subject ‘Physics’ consists of 3 - 2 - 1 (lectures -
exercises - labs) lessons per week, presence study. The semester consists of 13 weeks. The only difference between
the experimental and the control group was that students from experimental group actively attended 13 interactive
lectures while students from control group did not attend lectures.

Results and Discussion
These results (Fig. 2, Tab. 1) indicate that there is no statistical difference in the mean pre-test FCI score between
the experimental and the control group at the beginning of the semester.

Pre-test

EXP:N=44; M=39.70; SD = 16.76; Max = 83.33; Min=10; D =0.1251; p <n.s;
CONT: N=20; M=38.67; SD = 14.36; Max = 73.33; Min=16.67; D =0.163; p <n.s.;
16 T T T T T T T T T T T
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Figure 2. FCI score of pre-tests for the experimental and the control groups.

30 40 50 60 70 80 90 100 B pre-test EXP
Successfulness [%] Il pre-test_CONT

Table 1: Pre-test: F-Test Two Sample for Variances and t-Test: Two Sample Assuming Equal Variances.
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Experimental group Control group
Mean 39.70 38.67
Variance 281.04 206.32
Observations 44 20
df 43 19
F 1.36
P(F<=f) one-tail 0.24
F Critical one-tail 2.02
Pooled Variance 258.14
Hypothesized Mean Difference 0
df 62
t Stat 0.24
P(T<=t) one-tail 0.41
t Critical one-tail 1.67
P(T<=t) two-tail 0.81
t Critical two-tail 2.00

But results in Fig. 3 and Tab. 2 indicate that there is a statistical difference in the mean post-test FCI score of the
experimental and the control group at the end of the semester.

Post-test

EXP: N = 44; M = 60.15; SD = 16.46; Max = 90; Min = 26.6667; D = 0.0925; p < n.s,;

12

10 r

CONT: N =20; M =43.83; SD = 10.67; Max = 70; Min = 23.3333; D =0.1687; p<n.s.;
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Figure 3. FCI score of post-tests for the experimental and the control groups.

Table 2: Post-test: F-Test Two Sample for Variances and t-Test: Two Sample Assuming Unequal Variances.

Experimental group Control group
Mean 60.15 43.83
Variance 270.78 113.77
Observations 44 20
df 43 19
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F 2.38
P(F<=f) one-tail 0.02
F Critical one-tail 2.02
Hypothesized Mean Difference 0
df 54
t Stat 4.74
P(T<=t) one-tail 7.94E-06
t Critical one-tail 1.67
P(T<=t) two-tail 1.59E-05
t Critical two-tail 2.00

After that analysis we try to use Student t-test and compare pre and post-test results of experimental and control
groups (Fig. 4, 5).

Frequency
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post-test EXP: N = 44; M = 60.15; SD = 16.46; Max = 90; Min = 26.67, D = 0.0925; p <n.s;
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Figure 4. FCI score of pre and post-test for the experimental group.
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Table 3: t-Test: Paired Two Sample for Means — Experimental group.

Post-test Pre-test
Mean 60.15 39.70
Variance 270.78 281.04
Observations 44 44
Pearson Correlation 0.53
Hypothesized Mean Difference 0
df 43
t Stat 8.45
P(T<=t) one-tail 5.47E-11
t Critical one-tail 1.68
P(T<=t) two-tail 1.09E-10
t Critical two-tail 2.02
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Control group
pre-test C: N =20; M = 38.67; SD = 14.3637; Max = 73.33; Min = 16.67, D = 0.1630; p < n.s;
post-test C: N =20; M =43.83; SD = 10.67; Max = 70; Min = 23.33, D = 0.1687; p < n.s.;

Frequency

0 —t | L 1 1 1 I 1
10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 B pre-test CONT
Successfulness [%] = post-test CONT

Figure 5. FCI score of pre and post-test for the control group.

Table 4: t-Test: Paired Two Sample for Means — Control group.

Post-test Pre-test
Mean 43.83 38.67
Variance 113.77 206.32
Observations 20 20
Pearson Correlation 0.83
Hypothesized Mean Difference 0
df 19
t Stat 2.87
P(T<=t) one-tail 0.0049
t Critical one-tail 1.73
P(T<=t) two-tail 0.0098
t Critical two-tail 2.09

The evaluation of pre-test and post-test of the experimental group at the beginning and at the end of semester (Fig.
4, Tab. 3) confirmed statistically significant difference between mean at the beginning and end of semester (p <
0.001).

The evaluation of pre-test and post-test score of the control group at the beginning and at the end of semester (Fig.
5, Tab. 4) confirmed statistically significant difference between mean at the beginning and end of semester, too,
(p <0.005) but p-value is lower in the case of the experimental group.

Discussion

We used Force Concept Inventory (FCI) test to verify students’ knowledge of Physics (Kinematics and Dynamics).
FCI test contained 30 qualitative multiple-choice tasks that focused on conceptual understanding of Newtonian
mechanics (Hestenes et al., 1992).

As the authors of FCI test claim (Hestenes et al., 1992) it is necessary to point out that 60% of FCI test, for
empirical reasons, is minimal threshold so that a student could continue in understanding Newtonian mechanics
effectively. Below this threshold, a student’s grasp of Newtonian concepts is insufficient for effective problem
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solving. Otherwise a student is not able to overcome difficulties which caused him/her misconception and thus
s/he learns physics by heart. 80 — 85% FCI score represents the mastery level when a student thinks in terms of
intentions and Newtonian physics. As the authors state such an outcome does not depend on what teacher, in what
country and what kind of school s/he teaches. The results of pre-test (Fig. 2) reveal that only 14% of students in
the experimental and 9% in control group reached the level of 60% or higher from FCI score.

In post-test (Fig. 3) the results reveal that 44% of students in the experimental and only 18% in control group
reached the level of 60% or higher from FCI score. 16% of students in experimental group reached the mastery
level from FCI score in post-test.

We also try to compare the pre-test results of students from other Slovak and foreign universities. Other research
results using FCI tests reveal that the input knowledge level of UNIZA students concerning force, mass point
kinematics and dynamics is at lower level in comparison with the students from university from Finland (Tampere
University of Applied Sciences (TAMK)) (Mean(UNIZA) = 23 %, Mean(TAMK) = 45 % in academic year
2014/15) (Hockicko et al., 2015). There is also statistically significant difference between the average pre-test FCI
score of the students in Slovakia and Russia (UNIZA and RSREU) at the beginning of the winter term 2018/2019
(Mean (UNIZA) = 32 %, Mean (RSREU) = 46 %) (Hockicko et al., 2019).

The video analysis and simulations (VAS method) of problem tasks using interactive program Tracker is one of
the methods that considerably helps to form conceptual thinking and at the same time eliminating misconceptions,
to develop manual skills and intellectual capabilities of students and increase the level of knowledge of students
and the results in post-test, too (Hockicko et al. 2014, Hockicko et al. 2016).

If we want to achieve better results with current student quality, it seems to be necessary to use more effective,
interactive methods and to focus more on an active and creative, more conceptual approach in order to enhance
the students’ expertise rapidly in the beginning of their studies. The video-based problems, problem-based
learning, project-based learning, inquiry-based teaching methods, internet-supported learning, conceptual question
application and other enhance higher order cognitive skills and students do better than those attending a traditional
lecture-lab type instruction (Hockicko, 2010, Hockicko et al., 2014, 2015, 2016).

Conclusion

Our results confirmed that the difference in the knowledge level between the experimental and control group was
statistically significant, at the significance level of a = 5% (the experimental group consisted only from those
students who actively participated in the lectures from Physics in comparison with the control group — consisted
of the students who did not attended lectures).

Watching real physics concept videos and their subsequent video analysis had a positive impact on the growth of
knowledge and improving of conception of Newtonian mechanics at the end of the semester in the experimental
group. The methods of video-analysis using the program Tracker presented in this contribution make learning
physics easier for the students, they can set individual pace for their work and they have fun when analysing videos.
We assume that with the help of interactive way of teaching physics it would be possible to eliminate
misconceptions of students, decrease of the dropout of the first-year students and also to improve students’ level
of knowledge in the introductory courses of general physics. A detailed analysis of FCI tests can help us to detect
preconceptions and problems in the conception of physics basic principles and the work of this world.
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