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Abstract: In this study, grooves were created on a 3 mm thick steel plate by using a carbon dioxide
laser at different laser powers at a constant speed. High-resolution images of the laser-processed
surfaces were taken with a high-resolution stereo microscope. The molten zone and heat-affected
zone widths of the troughs were measured using the images. To reduce the error rate, measurements
were made from 5 different regions on the obtained grooves. Finally, the changes in the molten
zone and heat-affected zone widths against the applied laser power were examined graphically. As
a result, it has been observed that the widths were increasing by laser power with slowing down.
Heat Affected Zone and Molten zone widths have changed at the same rate. As the energy
transferred to the material surface increases, both the Heat Affected Zone and the molten zone width
has increased. The applied laser power has been studied from 40 W to 115 W. Heat Affected Zone
Size increased almost linearly when laser power was increased from 40 W to 80 W. It has been
observed that the HAZ size increase was less for higher power values.

Celik Malzeme Yiizeyinde Farkh Lazer Giiclerinin Etkisinin Incelenmesi

Anahtar Kelimeler:
Lazer isleme,

Celik,

CO2 Lazer,

Yiizey Tekstiire Etme,
Lazer Asindirma

Ozet: Bu galismada, 3 mm kalinhigindaki bir celik levha iizerinde farkl lazer giiclerinde ve sabit
hizda karbondioksit lazer kullanilarak oluklar olusturulmustur. Yiizeyler lazer ile islendikten sonra
yiiksek ¢oziiniirliklii mikroskop ile ylizeylerin goriintiileri alinmistir. Oluklarin erimis bdlge ve
1s1dan etkilenen bolge genislikleri, goriintiiler kullanilarak dl¢tilmiistiir. Hata oranini azaltmak igin
elde edilen oluklar iizerinde 5 farkli bolgeden 6l¢lim yapilmistir. Son olarak erimis bdlge ve 1sidan
etkilenen bolge genisliklerinin uygulanan lazer giiciine karsi degisimi grafiksel olarak
incelenmistir. Genel olarak lazer giicii ile genisliklerin yavaslayarak arttig1 gdzlemlenmistir. Isidan
Etkilenen Bolge ve Erimis Bolge genislikleri ayn1 oranda degismistir. Malzeme ylizeyine aktarilan
enerji arttikga hem Isidan Etkilenen Bolge hem de eriyik bolge genisligi artmistir. Uygulanan lazer
giicii 40 W ila 115 W arasinda incelenmistir. Lazer giicii 40 W'tan 80 W'a ¢ikarildiginda Isidan
Etkilenen Bolge Boyutu neredeyse dogrusal olarak artmustir. Daha yiiksek gili¢ degerleri i¢cin HAZ
boyut artisinin daha az oldugu gézlemlenmistir.

*[lgiliyazar: tcanel@kocaeli.edu.tr
DOI: 10.58688/kujs.1205783
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GRAPHICAL ABSTRACT

e

1. INTRODUCTION

Steel, which is used in many areas in the industry, is an
alloy consisting of iron (Fe) and around 1% carbon (C)
composition. Depending on the usage requirements, different
elements such as magnesium, chromium, vanadium and
tungsten can also be used in the steel alloy (Adams, 1983).
The elements added to the alloy change the microstructure of
the steel and contribute to the property of the steel according
to usage requirements (Musfirah and Jaharah, 2012).
Components in different proportions added to the alloy
provide different additives to the steel. (improvement,
normalization, etc.). (Narsimharaju et al., 2022). Manganese
(Mn), Phosphorus (P), Sulfur (S) and Silicon (Si) are
elements originating from the raw material during production
and are found in certain proportions within the steel (Gardner,
2005). Other elements (Cr, Ni etc.) are added to the steel
structure in desired amounts in the form of ferroalloys. Steel
is produced in two ways by recycling from iron ore or scrap.
After the liquid steel is produced, it is shaped as ingots by
casting or as billet or blooms by continuous casting
(Choudhary and Ganguly).

Specialized Steels are unalloyed, low-alloyed and alloyed
steels and differ from mass-produced steels at some points
(Ceau et al., 2010). The basic properties of steel can be
summarized as follows; almost all types of steel are sensitive
to heat (Tabernero et al., 2020). In addition to the chemical
composition, as a result of the heat treatments applied, the
desired hardness, mechanical and physical properties,
electrical properties, corrosion and high-temperature
resistance properties can be fully achieved (Aboulkhair et al.,
2016)

Steels have resistant to impact and deformation and must
be heated to a certain temperature to shape them (Rogers.,
1979). They can be easily shaped by methods suitable for this
temperature (rolling, pressing, forging). In addition, steels
can be cold formed using methods such as rolling and
pressing in accordance with the chemical composition and
internal structure (Morozov et al., 2007). It can be brought to
the desired shape and surface smoothness by processing on-
chip remover benches. Steels can be welded. Most of the

steels are suitable for metal coating, enameling, painting and
coating with plastic materials by various methods.

To prevent excessive wear of the machine equipment used
in contact in the industry, they must be compatible with each
other in composition (Tung and McMillan., 2004). In
addition, having the same wear rates of the machine
equipment are also desirable because, at the same time, the
replacement and repair times of the wearing parts are the
same. This is achieved by using parts that are compatible with
each other. (Zarei et al., 2009). This also saves time. It is
possible to reduce the amount of wear on machine parts by
hardening the material surface or by controlling the friction
coefficients of the surfaces. In some cases, instead of
hardening the entire machine part, only the contacting
surfaces can be hardened to reduce costs. As a result of the
surface hardening process, with the increase in the resistance
of the part to wear, the volume expansion is minimized, the
danger of warping of the part is reduced and an increase in
the failure strength of the part is observed. Because an
increase in volume is observed in the layer on the hardened
surface of the part and it pulls the surface towards the interior
of the part and compressive stresses occur on the surface
(Altenberger, 1999); When the part is forced to bend or pull
periodically during operation, the average stress intensity on
the surface will decrease as a result of these pressure stresses,
so the part becomes resistant to fatigue. The aim of this study
is to investigate the effect of applied laser power on Heat
Affect Zone Size on the steel surface.

2. MATERIAL AND METHOD

First of all, excessive structural defects on the surfaces of
the 3 mm thick steel plates were removed. Then, the surfaces
were cleaned with chloroform. With the CO; laser with a laser
spot diameter of 220 pm, beams of different strengths were
used and thus grooves were formed. The scanning speed of
the laser with a maximum power of 130 W was kept constant
at 10 mm/s. After creating grooves on the surface with the
laser, the surfaces were examined without chemical or
mechanical treatment. The heat Affected Zone on the surface
of the material was studied by observing the high-resolution
microscope images. In this study, only the thermal effects on
the surface were examined. Effects in deeper areas below the
surface have not been studied. Plate surfaces were visualized
with a high-resolution optical microscope and the widths of
the melted zone and the Heat Affected zone were measured
on the images. To reduce the error rate, measurements were
made from five different places on the groove and the average
of these five measurements was taken.

3. RESULTS AND DISCUSSIONS

In Figure 1a, an optical microscope image of the steel
surface scanned with a 40-Watt laser beam at a speed of 10
mm/s has been given. As can be seen in the figure, the
measurements were taken from five different parts of the
groove. The mean widths of the molten zone and the heat
affected zone were calculated as 127.7 pm and 169.22 pm,
respectively. The diameter of the laser beam used is 220 pm.
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The width of the heat-affected zone is 127.7 um, indicating
that the energy distribution in the laser beam is not
homogeneous. Towards the edges of the laser spot, which is
considered circular, the energy of the beam decreases in the
radial direction (Shi et. Al., 2021). Since the energy
distribution of the beam of the laser used is Gaussian, the
width of the molten region and Heat Affected Zone have been
smaller than the laser spot size since the energy decreases
rapidly as it moves away from the center of the spot (Taberno
et. Al., 2012).

As seen in Figure 1b, when Laser Power was adjusted to
55 Watt, both molten zone width and Heat Affected Zone
width increased and both widths have become larger than the
spot size. At energies higher than this energy value, molten
zone boundaries and Heat Affected Zone boundaries can be
observed more clearly.

Since the laser beam power has now reached sufficient
energy for both molten zone formation and heat-affected zone

formation when the laser beam power was set to 70 watts, as
seen in Figure 1c that the groove width formed
homogeneously. Figure 1c also shows overlapping spot lines,
referred to as the "semi-circular (C-shape or weave Bead)",
inside the groove (Ganini et. Al., 2007).

Optical microscope images of the surfaces obtained with
80, 95 and 115 Watt laser beams are also seen in Figures 1d,
e and f respectively. As can be seen from these figures, the
molten zone and heat-affected zone widths also increased
when the laser beam power increased.

The measured molten zone and heat-affected zone widths
for all laser powers used have been given in Table 1 and Table
2, respectively.

The size of the Molten and Heat Affected Zone changed
according to the applied laser beam power from 40 Watt to
115 W were presented in the graph in Figure 2.

Figure 1. The optical microscope images of the steel surface that were scanned with (a) 40-Watts, (b) 55-Watts, (c) 70-Watts,

(d) 80-Watts, (e) 95-Watt laser beam, (e) 95-Watt laser beam.
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Table 1. Width of the molten region.

Measurements
Power 1% 2nd 3t 4th 5th Average
(Watt) (pm)
40 124.7 133.1 138.3 126.4 116.0 127.70
55 216.6 232.2 232.1 237.2 204.8 224.58
70 250.9 225.3 266.3 2475 213.3 240.66
80 262.9 286.7 256.0 264.5 283.3 270.68
95 286.7 286.4 257.7 256.2 269.7 271.34
115 281.6 283.3 276.5 286.7 254.3 276.48

Table 2. Width of Heat Affected Zone.

Measurements
Power 1st 2nd 3th 4th 5th Average
(Watt) (pm)
40 201.5 150.5 181.0 175.0 138.3 169.22
55 346.5 293.6 273.1 344.7 315.1 314.60
70 370.3 338.1 367.1 332.8 349.9 351.64
80 436.9 419.8 389.1 401.3 406.2 410.66
95 4215 443.7 442.1 436.9 395.9 428.02
115 436.2 438.1 432.6 440.5 437.9 437.06
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Figure 2. The size of the Molten and Heat Affected Zone changed according to the applied laser beam power from 40 Watt to

115W

4. CONCLUSION

When the change in the molten zone and Heat Affected
Zone width are analyzed as a whole, it is seen that as the
applied laser power increases, the rate of increase in the width
of the groove decreases. The applied laser power has been
studied from 40 W to 115 W. Heat Affected Zone Size
increased almost linearly when laser power was increased

from 40 W to 80 W. For higher power values, the HAZ size
increase is very small. Especially after 80 W, although the
width of the Heat Affected zone increased slightly, the molten
zone width didn't increase at all

One of the reasons for this may be that when the melt pool
reaches a certain amount, the heat is trapped and the heat flow
towards the edges slows down.



Another reason may be that the coefficients assumed as
constant, such as the heat transfer coefficient of the material,
change with temperature and the heat transfer decreases.

Similarly, another reason may be that the melt pool
reaches a certain amount or that the physical constants of the
material change with heat, so that the heat transfer decreases
in the lateral directions and the increased heat spreads
downstream and the cavity depth increases accordingly.

The thermophysical properties of materials change with
temperature. This change in the thermophysical properties is
prominently observed when the laser power is 80 watts or
more. Since the heat loss mechanism on the surface is
different from the heat loss mechanism inside the material,
the results of this study only cover the surface properties. A
comprehensive database for laser-machined steel can be
created if the cross-section of the material is examined and
the results are compared with the results presented in this
article.
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Abstract: In this study, poly(glycidyl methacrylate-block-ethylene glycol) [P (GMA-b-EG)] epoxy-
based copolymer was synthesized and evaluated by redox polymerization. For this purpose,
poly(GMA-b-EG) block copolymer containing epoxy-resin was synthesized by redox
polymerization of glycidyl methacrylate using polyethylene glycol (PEG-3000) macroinitiator in
the presence of cerium ammonium nitrate [Ce(NHa4)2(NOs)s] catalyst. The synthesized epoxy-based
copolymer was characterized by FTIR, H-NMR, DSC, TGA, and SEM spectroscopic methods.
The molecular weight of the epoxy-based copolymer was also determined by GPC. The epoxy-
based copolymer has a relatively narrow molecular weight and distribution. The DSC result showed
that the glass transition temperature value of the epoxy-based copolymer was 28 °C, different from
that of the homopolymer. SEM analysis showed that the surface morphology of PEG and epoxy-
based copolymers was different. It has been proven by TGA analysis that the epoxy-based
copolymer has two different decomposition temperatures of 160 °C and 400 °C.

Redoks Polimerizasyonu ile Epoksi Recine Iceren Poli(GMA-b-EG) Blok

Kopolimerinin Sentezi ve Karakterizasyonu

Anahtar Kelimeler:

Epoksi bazli blok kopolimer,
glisidil metakrilat,

redoks polimerizasyonu,
polietilen glikol,

dispersite.

Ozet: Bu calismada, poli(glisidil metakrilat-blok-etilen glikol) [P(GMA-b-EG)] epoksi bazl1 blok
kopolimer redoks polimerizasyonu ile sentezlendi ve degerlendirildi. Bu amag igin, polietilen glikol
(PEG-3000) makrobaglatici kullanilarak glisidil metakrilatin = seryum amonyum nitrat
[Ce(NH4)2(NOs)s] katalizorii varhiginda redoks polimerizasyonu ile epoksi regine igeren
poli(GMA-b-EG) blok kopolimeri sentezlendi. Sentezlenen epoksi bazli kopolimer FTIR, 'H-
NMR, DSC ve SEM gibi spektroskopik yontemlerle karakterize edildi. Epoksi bazli kopolimerin
molekiiler agirhigr da GPC ile belirlendi. Epoksi igeren kopolimer, nispeten yiiksek molekiil
agirligima ve dar molekiil agirligina dagihimina (dispersity) sahipti. DSC sonucu, epoksi bazli
kopolimerin camsi1 gegis sicakligi degerinin homopolimerden farkli olarak 28 °C oldugunu
gostermistir. SEM analizi, PEG ve epoksi bazli kopolimerlerin yiizey morfolojisinin farkli oldugu
sOylenebilir. Epoksi bazli kopolimerin 160 °C ve 400 °C gibi iki farkli ayrisma sicakligina sahip
oldugu TGA analizi ile kanitlanmustir.
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GRAPHICAL ABSTRACT

1. INTRODUCTION

Resin is a plastic that becomes heat resistant as a result of
a series of chemical reactions. The use of plastic resins both
in daily life and in some technological fields is increasing.
Glycidyl methacrylate (GMA) is an important commercial
monomer because it contains the epoxy functional group that
allows many reactions. GMA-based copolymers are of great
importance in biotechnological applications since the epoxy
group can be easily converted to other functional groups. In
addition, homogeneous and heterogeneous polymer networks
can be prepared with GMA used in coatings, matrix resins
and adhesives (Wang et al., 2022; Liu et al., 2022; Waly et
al., 2020; Klimow et al., 2022; Wang & Hutchinson, 2008;
Muzammil et al., 2017; May, 1988; Matt et al.,2021; Kovar
et al., 1982; Yilmaz & Coskun, 1982). Polyethylene glycol
(PEG) is a straight or branched chain polymer in which
oxygen and ethylene units are sequentially bonded to each
other. PEG is a polymer preferred especially for medical uses
because of its hydrophilic, non-toxic and biocompatibility.
Since its hydrophilicity, biodegradability and mechanical
properties can be improved, it has a wide range of uses.
Polyethylene glycol is a polymer used especially in the
pharmaceutical and biomedical field. PEG is prone to
chemical modification, binding to another molecule and
surface. It increases the size of the molecule it binds to and
changes its solubility (Chen, 2008; Zhou, 2003; Li & Kao,
2003; Goktas et al., 2014; Oztiirk et al., 2014). Redox systems
are widely used as initiators in radical polymerization and
results are obtained in a very short time. Compared to other
methods, its main advantage is processing at very mild
temperatures. This indicates that it can minimize possible side
reactions. Ce(1V) or permanganate combined with a hydroxyl
or carboxyl group-containing reductant are more commonly
used initiators (Cakmak, 1993; Hazer et al., 1992; Cakmak,

1995; Oztirk & Cakmak, 2007; Goktas, 2019a; Goktas,
2020; Goktas & Deng, 2018). A block copolymer is a
chemically bonded end-to-end form of two or more polymer
chains. These chain segments follow each other along the
main chain. Block copolymers in various structures such as
linear diblock (AB), triblock (ABA or ABC), pentablock
(ABABA), multiblock or segmented copolymers are
available in the literature (Oztiirk et al., 2010; Oztiirk et al.,
2016; Goktas & Aykag, 2020; Oztiirk et al.,2016; Oztiirk et
al., 2013; Goktas & Olgun, 2019; Goktas, 2019b).

In this study, GMA was polymerized by redox
polymerization on PEG, which is a suitable initiator for redox
polymerization due to the hydroxyl group at its end, in the
presence of Ce(NH4)2(NO3)s catalyst and poly(glycidyl
methacrylate-block-ethylene glycol) [P(GMA-b-EG)] epoxy-
based block copolymer was obtained. The interpretation of
the results of redox polymerization is presented in detail in
the manuscript.

2. MATERIALS AND METHODS
2.1. Chemicals

The glycidyl methacrylate, ethylene glycol (PEG-3000),
and cerium ammonium nitrate [Ce(NHa4)2(NO3)s] were
received from Aldrich and used as received. Methanol and
N,N-dimethylformamide (DMF) were received from Carlo
Erba and used as received.

2.2. Analyzes

Molecular weights and molecular weight distributions of
the synthesized epoxy-based copolymer were determined by
a PL-GPC 220 and HPLC-Shimadzu; LC-20AD gel
permeation chromatography (GPC) using THF as solvent.
The functional groups, Fourier transform infrared
spectroscopy (FTIR) spectra of the synthesized epoxy-based
polymer and initiator were recorded with a Spectrum 100
Model FTIR Perkin Elmer spectrometer in transmit mode
with a scanning speed of 4000 to 550 cm-1. Structure
characterization of the synthesized epoxy-based block
copolymer and initiator, *H-nuclear magnetic resonance (*H-
NMR) spectra using DMSO as a solvent, was performed with
a Bruker Ultra Shield Plus, ultra-long retention time 400 MHz
NMR spectrometer. Thermal analyses of the synthesized
polymers were performed using the Lab SYS EVO
TGA/DSC thermogravimetric analysis (TGA) device and
differential scanning calorimetry (DSC) with the heating rate
of 10 °C/min under Argon gas protection. TGA consists of a
sample pan sup- ported by a delicate balance. It is possible to
examine the surface morphology of polymeric materials with
high molecular weight by scanning electron microscopy
(SEM) method. SEM images of the epoxy-based copolymer
were taken using a Scanning Electron Microscope ZEISS
SIGMA 300 FESEM with Energy X-ray Spectroscopy
(EDX).
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2.3. Synthesis of epoxy-based block copolymer by redox
polymerization

Poly(glycidyl ~ methacrylate-block-ethylene  glycol)
[P(GMA-b-EG)] epoxy-based block copolymer, via redox
polymerization of glycidyl methacrylate using polyethylene
glycol (PEG-3000) macroinitiator, was prepared. For redox
polymerization, a vial was equipped with 3 g of glycidyl
methacrylate (GMA), 2 g of polyethylene glycol (PEG-3000),
and 2.5 g of Ce(NH4)2(NOs3)s (as a catalyst). The vial was
placed in a water bath at 35°C for polymerization and stirred
for 2.5 h. Then, the vial content, to precipitate P(GMA-b-EG)
epoxy-based block copolymer, was dropped into excess of
methanol. Poly(GMA-b-EG) epoxy-based block copolymer
was dried in the vacuum oven at room temperature.

H(OCH,CHy),0H + Ce(IV) — H(OCH,

PEG-3000

CH;

Cl)H
n
H

c
I

|
H
T
—0

3. RESULTS AND DISCUSSIONS

3.1. Synthesis of poly(glycidyl methacrylate-block-
ethylene glycol) block copolymer containing epoxy resin

In this study, poly(glycidyl methacrylate-block-ethylene
glycol) [P(GMA-b-EG)] block copolymer containing epoxy
resin was obtained by redox polymerization of glycidyl
methacrylate in the presence of Ce(NH4)2(NOs)s using a
catalyst and PEG macroinitiator. The glycidyl methacrylate
monomer conversion was calculated from the weight of the
epoxy-based polymer dried at the end of polymerization. The
polymerization conversion of the GMMA monomer onto
polyethylene glycol is 70 wt. %. The synthesis route of the
block copolymer is shown in Scheme 1.

(|>H
(lj-)n + Ce(IlD + H
H
e
0
EEe +CHy=C
25h I
Jes-

o0O— CHz—CH_ CH2

P(GMA-b-EG) block copolymer
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Scheme 1. The poly(GMA-b-EG) epoxy-based block copolymer synthesis route.

(b)

CH  pliphatic, CH

(a

T%

OH

Aliphatic, CH

T T T T T T T T
4000 3500 3000 2500

T T T T T T
2000 1500 1000 500

_1
Wavenumber cm

Figure 1. FTIR images of polyethylene glycol (PEG-3000) (a), poly(GMA-b-EG) epoxy-based block copolymer (b).
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The FTIR image of polyethylene glycol shown in Figure
1a, ascribes the characteristic peaks of 3316 cm™ for —-OH
groups, and aliphatic -CH groups at 2950 cm™. The FTIR
results of P(GMA-b-EG) epoxy-based block copolymer in
Figure 2b also show the characteristic bands of —-CH of epoxy
groups at 3269 cm, aliphatic —-CH groups at 2918 cm™, —
C=0 vibration at 1720 cm™?, —~O-C vibration at 1156cm™. The
'H NMR results of the polyethylene glycol in Figure 2a
ascribes 3.2 ppm for —OH, and 3.4 and 3.5 ppm for —OCHo..
Typical *H-NMR results of the P(GMA-b-EG) epoxy-based
block copolymer shows in Figure 2b, 1.2 ppm for —CHjs of the
GMA block, 2.4 and 2.5 ppm for —CH,, —CH and —OH of the
PEG and GMA blocks, 3.2 and 3.3 ppm for —OCH, of the
PEG and GMA blocks, 4.1 ppm for —OCH, of the GMA
block.

The molecular weight of the epoxy-based block
copolymer was determined by GPC. GPC curves for
poly(GMA-b-EG) epoxy-based block copolymer was
demonstrated in Figure 3. The molecular weight of the epoxy-
based block copolymer was found to be Mn= 20808 g/mol by
GPC. The dispersity value of the epoxy-based block
copolymer was found 1.69. Thermal properties of the
poly(GMA-b-EG) epoxy-based block copolymer

investigated by differential scanning calorimetry (DSC). The
glass transition temperature (Tg) of poly(GMA-b-EG) epoxy-
based block copolymer was found by the DSC analysis. The
Tg value for the epoxy-based block copolymer was observed
as 28 °C. It can also be explained by the reduction of
homopolymer formation and the high rate of epoxy-based
block copolymer formation. The Tg curve is shown in Figure
4. Weight loss by TGA analysis of the epoxy-based block
copolymer started at 25°C and ended with two degradations
at 600°C. TGA and derivative thermogravimetry (dTG) of
poly(GMA-b-EG) epoxy-based block copolymer is as shown
in Figure 5. The poly(GMA-b-EG) epoxy-based block
copolymer has two weight-loss stages in the range of 160 °C
and 400 °C which can be attributed to the decomposition
temperatures (Tq) of the PEG and PGMA blocks, respectively
(in Figure 5). The surface morphology of the epoxy-based
block copolymer was investigated by SEM analysis. The
SEM images of epoxy-based block copolymer are given in
Figure 6. SEM analysis displayed that the surface
morphology of the epoxy-based block copolymer consisted
of two different phases. SEM surface morphology of the
epoxy-based block copolymer has clear surface properties
and can form a continuous phase.
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Figure 2. 'H NMR images of polyethylene glycol (PEG-3000) (a), poly(GMA-b-EG) epoxy-based block copolymer (b).
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Figure 4. DSC result of poly(GMA-b-EG) epoxy-based block copolymer.
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Figure 6. SEM images of PEG (a) and poly(GMA-b-EG) (b, b’, b”) epoxy-based block copolymer.

4. CONCLUSION

In this study, poly(glycidyl methacrylate-block-ethylene
glycol) [P(GMA-b-EG)] block copolymer containing epoxy
resin was obtained by redox polymerization of glycidyl
methacrylate in the presence of Ce(NH4)2(NOs)s a using
catalyst and PEG macroinitiator. This method is an
inexpensive and effective method for synthesizing block
copolymers. The DSC result showed that the glass transition
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temperature value of the poly(GMA-b-EG) epoxy-based
block copolymer was 28 °C, different from that of the
homopolymer. The SEM analysis demonstrated that the
surface morphology of the PEG and epoxy-based copolymers
differed. The fact that the epoxy-based copolymer has two
different decomposition temperatures such as 160 °C and 400
°C has been proven by TGA analysis. The synthesized epoxy-
based block copolymer can be used in various
biotechnological applications because many reactions can be
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performed on the GMA units in poly(GMA) or copolymers
to form new functional groups.
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Abstract: In this study, the effect of various parameters on the swelling of Edirne Uzunkdprii,
Edirne Kesan Canakkale Yenigirpilar and Bursa Mustafa Kemal Pasa lignites was investigated. In
the first part of the study, swelling processes were applied to the lignites. Swelling measurements
were made in closed glass tubes using 10 different solvents. Swelling ratios of lignite samples
treated with solvents were determined and the dependence of these ratios on the properties of the
solvent was examined. In the second part, the original lignite samples, swollen with various
solvents, were subjected to soxhlet extraction with THF and the liquid product yields obtained from
each sample were determined. Then, the same samples were extracted with toluene under
supercritical conditions, and the effects of temperature, pressure, and pre-expansion on the extract
yield were investigated. Extract yields of lignite samples swollen with solvents such as THF,
TBAH, DMSO, DMF, and EDA were found to be higher than those of other solvents. The common
features of these solvents are that they have atoms containing unpaired electrons such as N, O, etc.
In addition, it was thought that the high extract yields of solvents with a large and positive difference
in the number of donors and acceptors may be related to the breaking of the cross-links in the
lignites by the solvent.

Kat1 Yakitlarin Sisme Ozelliklerinin Incelenmesi ve Sivilastiriimasi

Anahtar Kelimeler:
Linyit,

¢oziicii ile sisirme,
katalizor,

kritik iistii ekstraksiyon

Ozet: Bu ¢alismada Edirne Uzunkoprii, Edirne Kesan Canakkale Yenigirpilar ve Bursa Mustafa
Kemal Pasa linyitlerinin sisirilmesine cesitli parametrelerin etkisi incelenmistir. Calismanin ilk
bolimiinde, linyitlere sisme islemleri uygulanmistir. Sigsme Sl¢timleri agz1 kapali cam tiiplerde 10
ayr1 ¢ozlcl kullanilarak yapilmistir. Coziiciilerle islem goren linyit 6rneklerinin sisme oranlari
belirlenmis ve bu oranlarin ¢oziiciiniin 6zelliklerine baglilig1 irdelenmistir. Ikinci béliimde ise
orjinal linyit, ¢esitli ¢oziiciilerle sisirilmis linyit 6rnekleri, THF ile soxhlet ekstraksiyonuna tabi
tutulmus ve her bir 6rnekten elde edilen sivi lirlin verimleri belirlenmigtir. Daha sonra ayni 6rnekler
toluen ile siiperkritik kosullarda ekstrakte edilerek sicakligin, basincin ve 6n sisirme isleminin
ekstrakt verimine etkisi incelenmistir. THF, TBAH, DMSO, DMF ve EDA gibi ¢oziiciilerle sisirilen
linyit 6rneklerinin ekstrakt verimlerinin diger ¢6ziiciilerinkinden yiiksek oldugu bulunmustur. Bu
¢oziiciilerin ortak 6zellikleri yapisinda N gibi O gibi ortaklanmamig elektron bulunduran atomlara
sahip olmalaridir. Ayrica dondr sayist — akseptdr sayisi farki biiyiik ve pozitif olan ¢oziiciilerin
ekstrakt verimlerinin biiylik olmasmin linyitlerdeki c¢apraz baglarin ¢oziicli tarafindan
koparilmasiyla iliskili olabilecegi diisiiniilmistiir.
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1. INTRODUCTION

Until the second half of the 20th century, coal was used as
the sole raw material source for synthetic liquid fuels and
especially for aromatic basic materials for about a century.
Coal has been an important source of energy for people for a
long time and enabled the rapid development of the industry
(Song et al., 1993). Tar, which is formed as a by-product
during the production of coke, which is necessary for the steel
industry, formed the basis of chemicals extracted from coal.
By processing the tar, dyestuffs, drugs, and chemicals are
obtained (Franck et al., 2012). Although it lost its former
importance for a while as a result of the rapid progress of the
petrochemical industry, it has gained great importance again
in recent years due to the continuous increase in energy
consumption and the evaluation of new energy sources (Giir
et al., 2018). However, it is difficult to make a long-term
economic evaluation of energy, and the limited total oil
reserves have led researchers to work on the liquefaction of
coal and lignites in recent years (Xie et al., 2010). Such
studies aim to produce liquid fuels from coal, which can
replace oil or at least reduce dependence on oil. In addition,
it is known that coal is more than enough to meet the need for
energy and chemical raw materials for a longer period
compared to oil, and it has a more homogeneous distribution
compared to oil in the world (Simsek, 1997). Since solar,
geothermal, and nuclear energy sources do not reach an
efficient or safe level of use, the most suitable liquid fuel to
replace oil is liquid hydrocarbon mixtures obtained from coal.
The continuation of the existing systems following the use of
liquid fuel will only be possible in this way (Lee, 2012).

In 1980, the Sasol Il process in South Africa and the
NEDO (later NEDOL) pilot plant, which tested the suitability
of lignite and bituminous coals for liquefaction, were
commissioned in Japan. In the same year, the H-Coal process
was started to be applied in the USA. Research and
development programs continue in different countries,
especially in Canada, Japan, China, America, England, and
Germany (Asaro et al., 2013; Dingbang et al., 2021). In 1986,
a joint transaction working group (US-DOE) was established
with these countries, including France, Portugal, and Spain
(Wiser et al., 2008). The structure of coal is different from
that of oil, and the main difference here is that the H/C ratio
in coal is smaller than that of oil. It is thought that the complex
organic structure of coal has a polymeric character and
consists of macromolecules (Peppas et al., 1984). The most
widely accepted one among the hypothetical coal models put
forward by using the average structure parameters is the
aromatic/hydroaromatic structure model. According to this
model, aromatic ring groups carrying alkyl, hydroaromatic
and functional groups and condensed to varying degrees are
connected by heteroatom of methylene bridges. As a result of
the breaking of these bridges, it seems possible to convert
coal into soluble products or liquid products. After the
decomposition process, hydrogen should be added to this
hydrogen-poor structure or carbon should be reduced. It was
observed that higher liquid product yields were obtained from
coals that were pre-expanded with some solvents before the
liquefaction process compared to the original coals (Eaves,
2004).
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In this study, 4 different lignite samples taken from
different regions of Turkey were pre-inflated with various
organic solvents, then supercritical gas extraction and soxhlet
extraction were applied to these lignites. The yields of the
obtained extracts were compared and the effects of swelling
were tried to be investigated.

2. MATERIAL AND METHOD

It is possible to summarize the experiments in this study,
which were carried out to examine the swelling properties of
solid fuels and the liquid product obtained as a result of
soxhlet extraction and supercritical extraction of swollen
samples with some organic solvents. Lignite samples from 4
different regions obtained from MTA laboratories (The name
of the organization is MTA, there is no abbreviation.) were
ground to 0.2 mm-1 mm dimensions and used in the
experiments. The thermal decomposition of lignite samples
was investigated by heating them to 1000 °C in a
thermogravimetric analyzer. Then, these samples were
swelled by treating them with organic solvents with different
properties and swelling measurements were made. Extraction
efficiencies of all inflated samples and untreated lignite
samples were compared by soxhlet extraction. Extraction
efficiencies were found by supercritical gas extraction of all
inflated samples and untreated lignite samples.

2.1. Lignite Samples Used in Experiments

In this study, MTA is solid fuel. obtained from the
laboratories of the General Directorate of Lignite sample
from Bursa Mustafa Kemal Pasa region, Lignite sample from
Edirne Uzunkoprii region, Lignite sample from Canakkale
Yenigirpilar region, and Lignite sample from Edirne Kesan
Yenimuhacir region were used.

2.2. Sample Analysis

Moisture, ash, and volatile matter analyses of lignite
samples were carried out following the relevant Turkish
Standards. Moisture determination was made accordingto TS
690, ash determination according to TS 1042, and volatile
matter determination according to TS 711.

2.3. Swelling Tests

Swelling experiments were carried out to select the pre-
expansion solvents and to determine the relations between the
characteristic properties of the solvents and the swelling ratio.
Swelling experiments, which have the advantage of being
simple and can be applied in a short time, were carried out
volumetrically in graduated glass tubes with a height of 10
cm and a diameter of 1.3 cm. For the experiment, 1 g of lignite
sample, dried in an oven, was placed in a glass tube, the tube
was centrifuged for five minutes and the first ha height of the
lignite layer was measured. After this process, 5 cm?® of
solvent was added and the tube was centrifuged again and the
h, height of the layer was read. After shaking the tube
vigorously, it was kept closed overnight and the h, height was
read again after centrifugation. This process was continued
until a constant h, height was achieved. The swelling ratio (Q)
and the % swelling value are calculated from equations 1 and
2 below;
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Swelling ratio = Q = :—i 1)
% Swelling = % S = "= 100 @)

Each percent swelling value is the average of the result
found in at least three experiments at room temperature. The
samples to be subjected to the pre-expansion process and then
to be used in the studies of obtaining liquid product by soxhlet
and supercritical gas extraction were prepared as follows. 30
g of oven-dried lignite and 75 cm? of solvent were placed in
a 500 cm?® graduated glass container, and the container was
closed and waited for 3 days at room temperature. Then the
solvent was filtered and the remaining solvent in the pre-
expanded lignite was removed under vacuum in a rotary
evaporator. The samples obtained by applying the pre-
expansion process in this way were subjected to soxhlet
extraction with THF and supercritical gas extraction with
toluene.

2.4. Soxhlet Extraction

The Soxhlet extractor consists of a grinding glass balloon,
a reflux cooler, and a lignite chamber. A certain amount of
solvent is placed in the glass flask and heated from the
bottom. The evaporated solvent rises and condenses in the
refrigeration unit and collects in the coal section. Here it
dissolves the substances it can extract in lignite. After the
chamber is filled, it empties back into the balloon with the
substances it has dissolved from the lignite sample by making
a siphon. This process is continued until the solvent coming
into the chamber is colorless, that is until there is no substance
to be extracted from the lignite. After the extraction is
complete, the solvent is removed from the extractant with a
rotary evaporator and the amount of extract is determined.
The extract yield is calculated from Equation 3 below.

% Yield = %n = = .100 ©)

Here, A shows the amount of extract (g), and B shows the
amount of dry lignite (g). THF was used as the solvent in
these experiments.

2.5. Super Critical Gas Extraction

The experimental system in which the supercritical gas
extraction is carried out consists of three main parts:
1- Reactor made of stainless steel.

2- An oven whose temperature can be controlled and used to
heat the reactor.

3- Temperature control unit.

The reactor has a volume of 1 L and the highest working
pressure is 150 atm. The lid of the reactor is closed by
tightening with 6 nuts and there are inlet and outlet valves for
liquid or gas when necessary and a manometer capable of
measuring up to 300 atm. In addition, the safety valve is
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located on the cover for sudden pressure increases. With the
temperature control system, the temperature of the oven can
be kept constant at the desired value. Toluene was used as a
solvent in supercritical gas extraction experiments. The
critical temperature of toluene is 318.6 °C and its critical
pressure is 41.1 atm. For each experiment, 15 g of lignite with
a grain size of 0.2 mm™* mm was put into the reactor and 150
g of toluene was added, with a solvent/lignite ratio of 10/1
used in similar studies in the literature. The reactor was
started to be heated after the lid was closed using a torque
wrench. It was kept at 450 °C, a temperature above the critical
temperature of toluene, for 60 minutes. At this temperature,
the pressure of the system was measured as 80 atm. After 30
minutes, the heating process was terminated and the system
was left to cool. The lid of the reactor, which was cooled by
spraying external air on it until about laboratory temperature,
was opened and the solvent containing the extract was
separated from the solid part by filtration. This mixture was
evaporated in a rotary evaporator under a vacuum and the
solvent was removed. The remaining extract was weighed
and the extract yield was calculated from equation 4 below.

% Extract yield = ﬁ .100 4

Here, A is the extract amount (g), and B is the dry ashless
lignite amount (g).

3. RESULTS AND DISCUSSIONS

3.1. Soxhlet Extraction

Moisture, ash, and volatile matter amounts in the lignite
samples used in the experiment were determined according to
TS 690, TS 1042, and TS 711, respectively. The results are
given in Table 1.

3.2. Swelling Tests

Based on the literature information, 12 different solvents
were selected for swelling the lignite samples to cover a wide
range of solubility parameters. The solubility parameters of
the solvents vary between 8.9 (cal cm=?)¥2 and 12.9 (cal cm
)12 The solvents used, their donor (DS) and acceptor (AS)
numbers, and solubility parameters (8) are shown in Table 2.

A concept called donor number has been developed for
solvents to relate properties such as solubility, redox
potential, and ionization degrees of substances in various
solvents. Here, solvents are considered as Levis bases and
their electron-pair donor affinities are compared. V. Gutmann
in 1966 defined the donor number of a base (solvent) as the
negative enthalpy (kcal/mol) of the reaction of that base with
antimony pentachloride as a reference acid.

The number of donors shows the solvent's tendency to bond
with the solute (acid) by donating an electron pair (Gutmann
et al., 1966). Mayer and Gutman (1975) proposed a similar
concept for acidic solvents. In this concept called acceptor
number, the solvent is this time the electron pair acceptor.
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Table 1. Results of short analysis and elemental analysis of lignite samples

Air Dried Base

Dry, Ashless, Base

Lignite Sample Moisture, %  Ash, %
Bursa MKP 11.8 19.6
Edirne Kesan 9.5 185
Canakkale Yenigirpilar 10.6 20.4
Edirne Uzunkoprii 9.0 17.5

Volatile substance, % C H N S

24.2 61.0 59 1.7 4.8
22.5 624 57 1.9 3.8
23.6 583 54 1.5 2.6
21.7 602 53 1.6 3.5

The determination of the acceptor number was based on
the amount of change caused by the interaction in the P-NMR
(nuclear magnetic resonance) chemical shift of the base.
EtsPO was used as the reference base. The acceptor humber
of a solvent is proportional to the change in the P-NMR
chemical shift of the reference base. To use the relative
values, the acceptor number of hexane, which does not cause
any change in the chemical shift, is taken as 0 and the
acceptor number of antimony pentachloride in dichloroethane
is taken as 100. In this chart, the acceptor numbers of the
solvents are calculated relative to the change caused by the P-
NMR chemical shift of EtsPO (Mayer et al., 1975). Compared
to Figure la, THF, pyridine, DMF, EDA, and DMSO give
higher swelling rates. Apart from TBAH, which shows the
highest swelling effect for all lignite samples, a high swelling
ratio is also obtained with DMF and EDA. Here, due to the
structural properties of lignite, the effect of these solvents is
slightly more than the others.

According to the literature, if the solubility parameter of
the solvent used and the solubility parameter of the lignite are
close to each other, greater swelling and ultimately more
extract can be obtained with these lignites. From this, it can
be said that the solubility parameter of Edirne Uzunkoprii
lignite is closer to those of DMF and EDA. A graph (Q-DS)
was drawn to determine the relationship of swelling ratios
with the number of donors (DS) of the solvent (Figure 2a).
Accordingly, as DS increases, the swelling ratio also
increases. Swelling is smaller, especially in solvents with a
donor number of 0-20. The swelling ratios obtained with
solvents with 20-55 donor numbers are greater. Similar
results were obtained in the studies conducted by Szeliga and
Marzec (1983) (Szeliga et al., 1983).

On the other hand, while there was no regular relationship
between swelling and acceptor number (AS), a significant
change was observed between the swelling ratio and DS-AS
as in Figure 3a. Greater swelling ratios are achieved with
solvents with a positive DS-AS value. According to Figure
3a, higher swelling ratios were obtained in the same lignite
sample with THF, pyridine, EDA, DMSO, and DMF solvents
compared to other solvents. The common feature of these
solvents is that the difference between DS and AS is large.
This situation was expressed by Marzec (1979) as “solvents
with a large difference between DS and AS are suitable
solvents for extraction” (Marzec et al., 1979). The
relationship between the solvent properties and the swelling
properties of Edirne Kesan lignite is shown in Figures 1b, 2b,
and 3b. When these graphs are examined, it can be said that
Uzunkoprii and Kesan lignites show similar properties to
solvents.

The solvents with a DS value greater than 20 are more
likely to interact with lignite: Again, it can be seen from these
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figures that the larger the DS-AS difference, the higher the
swelling and effect of the solvent on the lignite.

In the same conditions, the relationship between the
solvent properties used in the swelling test of the samples
used as a result of the swelling experiments with Canakkale
Yenigirpilar and Bursa Mustafa Kemal Pasa lignites are
shown in Figure 1c, 1d, 2c, 2d, 3c, and 3d respectively.

When the results obtained from the swelling tests with
solvents of four different lignite samples used are compared,
i) It is seen that the solvents behave according to their
properties in terms of affecting and penetrating the lignite, ii)
In different lignite samples, especially solvents with high
donor numbers such as THF, NMP EDA, DMSO, DMF,
TBAMH, pyridine and having unpaired electrons in atoms such
as N and O in their structure show almost the same
interaction, iii) The observed small swelling differences
appear to be related to the differences in the pore structure of
the lignites, iv) It is also seen that solvents with low donor
numbers interact less with lignites. In Figure 4, the swelling
percentages of all lignite samples with solvents are shown
comparatively. According to Figure 6, it is seen that the
amount of swelling depends more on the physical and
chemical properties of the solvent than the structural
properties of the lignites.

3.3. Soxhlet Extraction

Soxhlet extraction was carried out by incorporating
soluble compounds in the original lignite and blowing lignites
into a solvent at atmospheric pressure with THF. Then, the
solvent (THF) was separated from the extract by evaporation
in a rotary evaporator and the extract yield was calculated. In
Table 3, the yields of the samples obtained from Edirne
Uzunkoprii, Edirne Kesan, Canakkale Yenicirpilar and Bursa
MKEP lignites as a result of pre-expansion with solvents from
soxhlet extraction with THF are shown. Lignites swollen with
TBAH, THF, NMP, DMSO, DMF, EDA, pyridine, toluene,
and benzene were used in these experiments.

As can be seen from the extract yields in Table 4, the
extract yields of lignites pre-blown with NMP, TBAH, THF,
DMF, DMSO, and pyridine solvents are considerably higher
than the original lignite yields.

The yields of other solvents were either lower or close to
the original lignite yield. The common features of solvents
with high yields are that the donor number is greater than 20
and the DS-AS difference is greater than 15. These solvents
probably change the pore structures with the pre-expansion
process, and the extraction solvent enters the macromolecular
structure of the lignite more easily, increasing the extraction
efficiency by allowing the compounds soluble in the lignite
to be taken out of the pores more easily.
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Table 2. Properties of solvents used in swelling tests (Caligkan, 1992)

Solvent DS AS DS-AS  &(cal cm®)i? Cross-sectional area (nm?)
Methanol 19.0 413 -223 12.9 0.16
Toluene 0 - - 8.9 0.31
Benzene 0.1 8.2 -8.1 9.2 0.27
dichloromethane 0 204 -204 9.9 0.22
Tetrahydrofuran (THF) 200 8.0 12.0 9.1 0.26
Pyridine 331 142 18.9 104 0.25
dioxane 148 10.8 4 9.8 0.268
Ethylene diamine (EDA) 55.0 209 341 115 0.228
Dimethylformamide (DMF) 266 16.0 10.6 115 0.24
Dimethylsulfoxide (DMSO) 298 193 105 12.8 0.237
N-methyl-2 pyrrolidine (NMP) 27.3 133 14.0 - -
Tetrabutylammoniumhydroxide 49.0 18.0 29 12.27 -
2) b)
6 1 TBAH 6 1
TBAH
5 5 1
41 41
o 31 o 34 THF Pyridine
THF Pyridine 2 DMSO
21 Dioxane DMF 1 Dioxane
Toluene DMSO 14 ‘Toluene Methanol
1 4 folene Benzene Dichloromethane Benzene Dichloromethane
0 . i . ' . , 0 . r . r : \
g 9 10 1 2 3 14 8 9 10 11 12 13 14
Resolution parameter (cal em?)'2 Resolution parameter (cal cm?)'?
c) 6 - d) 6 -
TBAH
5 5 -
4 4 4 -
o3 o 31 THF Pyridine
2 4 DMSO 2 Bioxane
11 Toluene Methanol 14 Toluene BCW"““" Dichloromethane ethanol
0 . r r . . 0 T T r r r \
8 9 10 11 12 13 14 8 9 10 1 12 13 14

Resulution parumeter (cal cm?)'?

Resolution parameter (cal cm®)!?

Figure 1. a) variation of swelling ratio with a solubility parameter of Edirne Uzunkdprii lignite, b) variation of swelling ratio
with a solubility parameter of Edirne Kesan lignite, ¢) variation of swelling ratio with a solubility parameter of Canakkale
Yenigirpilar lignite, d) variation of swelling ratio with a solubility parameter of Bursa Mustafa Kemal Paga Lignite
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Figure 2. a) variation of swelling ratio with a number of donors of Edirne Uzunkd&prii lignite, b) variation of swelling ratio with
the number of donors of Edirne Kesan lignite, ¢) variation of swelling ratio with DS of Canakkale Yenigirpilar lignite, d) variation
of swelling ratio with the number of donors of Bursa Mustafa Kemal Pasa Lignite
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Figure 3. a) variation of swelling ratio with DS-AS values of Edirne Uzunk&prii lignite, b) variation of swelling ratio with DS-
AS values of Edirne Kesan lignite, c) variation of swelling ratio with DS-AS of Canakkale Yenigirpilar lignite, d) variation of

swelling ratio with DS-AS values of Bursa Mustafa

Kemal Pasa Lignite.

19



Investigation of Swelling Properties and Liquefaction of Solid Fuels

500
450 -
400 A I_ B E uzunkopri
B E. Kesan
350 A :
OYenicirpilar
300 - OMKP
sp 250
-
= 200 -
z
o 150 4
X 100 ¢
50 4
ok Y a9
<3 23 = m m m <a)
E:: E = an) > 8 @) Z Z Z 5 Z
@ =m Z B A = Zz @® W B A g
2 A 5 3 2 3 5
29) =
E 2 2 z a
=

Organic Solvent Used

Figure 4. Dependence of the percentage of swelling of lignites on the kind of solvent.

Table 3. Extract yields obtained from the original and solvent-blown lignite samples used in Soxhlet extraction

% Extract yields

Lignite Sample Edirne Edirne Canakkale Bursa
Uzunképrii Kesan Yenicirpilar MKP
Original lignite 7.5 9.0 8.0 8.5
Lignite has blown with TBAH 13.0 120 14.0 16.0
EDA blown lignite 11.0 16.0 18.5 13.0
Lignite has blown with NMP 15.5 175 16.5 145
Lignite has blown with THF 18.6 18.0 14.5 15.8
DMF blown lignite 16.5 185 17.5 16.5
Lignite has blown with DMSO 17.0 16.5 18.5 15.0
Lignite has blown with methanol 7.0 8.0 6.5 7.5
Lignite has blown with toluene 8.5 7.5 7.0 6.5
Lignite has blown with benzene 6.5 8.0 7.0 7.0
Lignite has blown with pyridine 15.0 16.0 14.0 16.5

These results are also consistent with the statement of
Szeliga and Marzec (1983) that "solvents with 15-30 donor
numbers are the most suitable solvents for extraction”
(Szeliga et al., 1983).

3.4. Soxhlet Extraction

The lignite samples used in this study were extracted with
toluene under supercritical conditions in an autoclave, at 450
°C and 80 atm pressure. Extractions using toluene as solvent
were carried out with original lignites, DMSO, EDA, DMF,
NMP, THF, TBAH, and preblown lignites with pyridine,
methanol, and benzene. In this way, it is aimed to determine
whether the swelling process affects the extraction under
supercritical conditions. In Table 4, the extract yields
obtained by extraction with toluene under supercritical
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conditions from samples of lignite samples swollen with
different solvents are shown. Figure 5a-5d shows the
variation of the extract yields found by supercritical
extraction experiments with the number of donors of various
swelling solvents.

The fact that the extract yield of lignite pre-inflated with
TBAH, DMSO, EDA, and DMF is greater than the extract
yield of the original lignite sample under the same conditions
can be explained by the following situations: i) these solvents
transform the lignite into a more porous structure during the
blowing process. ii) After the removal of the pre-swelling
solvent by evaporation, toluene molecules in supercritical
conditions enter the pores more easily, increasing the extract
yield. This increase in extract yield is in agreement with
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Figure 5. a) The relationship between the supercritical gas extraction efficiency of Edirne Uzunkoprii lignite and DS, b) The
relationship between the supercritical gas extraction efficiency of Edirne Kesan lignite and DS, ¢) The relationship between the
supercritical gas extraction efficiency of Canakkale Yenigirpilar lignite and the DS, d) Bursa MKP The relationship between the
supercritical gas extraction efficiency of lignite and DS.

Table 4. Yields of supercritical extraction of lignite samples with toliiene

% Extract yields

Lignite Sample Edirne Edirne Canakkale Bursa
Uzunkoprii Kesan Yenicirpilar MKP
Original lignite 19.0 23.2 205 25.7
Lignite has blown with TBAH 36.5 40.5 38.6 43.8
EDA blown lignite 38.6 41.7 36.5 405
Lignite has blown with NMP 40.6 38.9 35.6 44.4
Lignite has blown with THF 41.7 335 40.5 38.7
DMF blown lignite 30.5 41.4 336 39.0
Lignite has blown with DMSO 32.6 405 30.5 38.7
Lignite has blown with methanol 215 235 225 26.7
Lignite has blown with toluene 245 25.0 235 28.6
Lignite has blown with benzene 20.0 220 21.0 25.8
Lignite has blown with pyridine 40.6 39.5 335 42.7

Table 5. Coal Properties of Various Ranks (Tsai S.C., Fundamentals of Coal Beneficiation and Utilization, Elsevier,

NewYork 1982)
Rank (Degree of VOLATILE CARBON THERMAL MOISTURE
Carbonization) CONTENT % Mass CONTENT % Mass VALUE kcal/kg CONTENT %
(Wet — Ashless) (Wet — Ashless) (without ash) Mass
1. LIGNITE 69 —44 76 — 62 4.611 - 3.500 52-30
2. SUB BITUMINOUS 52 -40 80-71 6.390 — 4.611 30-12
3. BITUMINOUS
a) High Volatile- B 50-29 86— 76 7.222 -5.833 15-2
b) High Volatile -C - - - -
¢) High Volatile -A 49-31 8878 7.778 5-1
d) Medium Volatile 31-22 91 -86 7.778 5-1
e) Diisiik Uguculu 2214 91 - 86 7.778 5-1
4. ANTHRACITE 14-2 - 7.778 5-1
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similar studies in the literature, and the change in structure is
explained as follows: It is known that some of the molecules
in coals blown with active solvents such as TBAH, DMSO,
EDA, and DMF separate from each other and make a new
arrangement with lower free enthalpy (Nishioka, 1990;
Larsen et al., 1990). Solvents used in blowing break weak
bonds and provide macropore formation in coal. Macropores
facilitate the penetration of liquid molecules used in
extraction into the pore, and the reactivity of coal increases
with the contribution of active centers formed by breaking
some bonds (Suuberg et al., 1993). This change in the
structure of the coal remains after the solvent is removed, that
is, the structure of the coal after the swelling process is
different from the structure of the original coal. Therefore,
depending on the solvent used, lignite samples, whose pore
structure and the number of active centers change with pre-
expansion, are extracted with toluene. In this case, as a result
of macropore formation, the factors that prevent the diffusion
of toluene into the pore are reduced and more material can be
taken out of the lignite structure by solvent-lignite interaction
in possible new active centers. The results obtained in the
literature studies are given for comparison purposes (Table
5).

4. CONCLUSION

The chemical compositions of the lignites used and the
amounts of ash and volatile matter they contain are close to
each other. When the thermal effect and degradation
temperatures of lignites were compared, Edirne Uzunk&prii
lignite was affected the least by the temperature change, and
Bursa MKP lignite was the most affected. It has been
observed that the fastest degradation temperature in lignites
is between 420-440 °C. It is the lowest in supercritical gas
extraction of Uzunkoprii lignite, where thermal degradation
is the least active. Mustafa Kemal Paga lignite has the highest
extract yield. Accordingly, the temperature has a similar
effect during both pyrolysis and extraction. With the increase
in temperature, the separation of small molar mass fractions
from the main structure as a result of disintegration directly
affects the extract yields. When the used lignite samples are
swollen with different solvents, some properties of the
solvent, such as the solubility parameter and the number of
donors, are important in terms of interaction with lignite and
penetration into the pores of the lignite. The swelling
obtained with solvents with less than 20 donors is smaller. It
has been determined that solvents with a large and positive
DS-AS difference cause greater swelling because they
interact more easily with lignite. Apart from the solvent used
here, it affects the applied pressure. With the increase in
pressure, the entry of the solvent into the pores becomes
easier, the residence time of the solvent in the pore increases,
and the increased solvent-solute interaction increases the
extract yield. The extract yields obtained from the extraction
of pre-expanded lignites with toluene under supercritical
conditions are greater than the extract yields of the original
lignites under the same conditions. When the lignite is
swelled with a suitable solvent, the extract yield increases
because the solvent can enter the swollen pores and the
solvent-solute mixture can easily back-diffuse from the same
pores.
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1. GIRIS

Kontrol sistemler fizigin, mekanigin, uzay
navigasyonunun, ekonominin, sosyolojinin farkli alanlarinda
ortaya ¢ikmaktadir ve kontrol etkinin karakterine gére kontrol
fonksiyonlar1 geometrik kisitli kontrol sistemler, kontrol
fonksiyonlar1 integral kisitli kontrol sistemler ve kontrol
fonksiyonlar1 karma kisith kontrol sistemler olarak
siniflandirilmaktadirlar.  Kontrol fonksiyonlar1 geometrik
kisith kontrol sistemler, kontrol sistemler teorisinin genis
bicimde incelenmis dallarindan birdir (Deimling, 1992;
Kalman, 1963; Krasovskii & Subbotin, 1988; Pontryagin ve
ark.,, 1962). Kontrol fonksiyonlar1 {izerinde integral
kisitlamalar, genelde kullanirken tiikenen kontrol etkilerde,
ornegin enerji, yakit, finans gibi kontrol etkilerde ortaya
¢ikmaktadir (Conti, 1974; Guseinov & Nazlipinar, 2007,
Gusev & Zykov, 2017; Ibragimov ve ark., 2021; Krasovskii,
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1968; Kostousova, 2020; Subbotin & Ushakov, 1975;
Subbotin & Subbotina, 1975; Ukhobotov & Ilzmestyev,
2018). Kontrol fonksiyonu integral kisitli iken, bu fonksiyon
geometrik kisitli olmayabilir. Bu durumdan dolayi, kontrol
fonksiyonlar1 integral kisithh olan kontrol sistemlerin
arastirilmast ek zorluklar ¢ikarmakta ve bu arastirmalarda
spesifik yontemlerin kullanilmas1 gerekmektedir.

Integral denklemler, teori ve uygulamalarda karsilasilan
siireclerin  davraniglarinin =~ matematiksel ~ modellerinin
olusturulmasinda kullanilan uygun araglardan biridir (Brauer,
1975; Krasnoselskii & Krein, 1955; Polyanin & Manzhirov,
1998; Urysohn, 1923). Verilen siirecin matematiksel
modelinin integral denklem ile tasvir edilmesi, diferansiyel
denklemlerle verilen modellere gore daha fazla avantaj
saglamaktadir. Ornegin, diferansiyel denklem ile verilen
modellerde sistemin yoriingesinin  diferansiyellenebilir
fonksiyon olmas1 gerekirken, integral denklemlerle verilen
modellerde yoriingeler sadece siirekli veya integrallenebilir
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fonksiyonlar olabilir. Bu c¢alismada davranisi Urysohn
integral denklemi ile tasvir edilen kontrol sistem ele
alimmistir.  Kontrol fonksiyonlar L,(E;R™) (p >1)
uzaymin merkezi orijinde r yarigaplt kapali yuvarindan
secilmektedir. Miimkiin kontrol fonksiyonun irettigi
yoriinge, sistemin denklemini hemen hemen her yerde
saglayan ¢ok degiskenli ve integrallenebilir fonksiyon olarak
tanimlanmaktadir. Davranisi farkli tiir integral denklemlerle
verilen ve kontrol fonksiyonlari {izerinde integral kisitlama
olan kontrol sistemlerin yoriingeler kiimesinin g¢esitli
topolojik 6zellikleri ve yaklasik ingas1 N. Huseyin (2015), N.
Huseyin ve ark. (2018), N. Huseyin ve ark. (2020), A.
Huseyin (2022) ¢alismalarinda incelenmektedir.

Makalenin yapis1 asagidaki bigimdedir: 2. Bolimde daha
sonraki arastirmalarda kullanilacak olan temel kosullar ve
onermeler verilmistir. 3. Bolimde sistemin yoriingeler
kiimesinin ¢api i¢in bir iist sinir elde edilmistir (Teorem 3.1).
4. Bolimde yoriingeler kiimesinin r ‘ye gore Lipschitz
stirekli oldugu kanitlanmistir (Teorem 4.1).

2. SISTEMIN TASVIiRi

Davranisi

() = g(w,y(w)) + f Fw,s,y(s), w(s))ds &

Urysohn tiir integral denklem ile verilen kontrol sistem ele

alinmaktadir. Burada w € E, y(w) € R™ faz vektori,

w(s) € R™ kontrol vektoriidiir, E ¢ R¥ kompakt kiimedir.
Verilenp > 1ver > 0i¢in
Wpr = {w() € L,(E; R™): [lw(Oll, < 7}

olarak tanimli W, ,- kiimesine miimkiin kontrol fonksiyonlar1
kiimesi, her w(-) € W,,, fonksiyonuna ise miimkiin kontrol
fonksiyonu denir. Burada L,(E; R™) Lebesgue 6l¢iilebilir ve

[lw()ll, < o olacak bigimdeki w(-): E — R™ fonksiyonlar

1
uzay, wO)ll, = (Jlw()IP ds)?, |-l Euclid normu

gostermektedir.

Agiktir ki, W,, mimkiin kontrol fonksiyonlar kiimesi
L,(E; R™) uzaymin merkezi orijinde r yarigapli kapali

yuvaridir.

(1) denkleminde verilen fonksiyonlarin asagidaki kosullari

sagladig1 varsayilmaktadir:
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2.A. Her Yy E€ER"™ i¢in g(,y):E - R"
g(,0) €

L,(E;R™), her y; € R" ve y, € R" igin ve hemen hemen

sabitlenmis

fonksiyonu Lebesgue o6lgiilebilir fonksiyon,

(h.h.) her w € E igin

lg(w,y1) = g(@,y)l < ko(@)llyr = y2ll

ko() € Lo (E; RY) fonksiyonu vardir.
Burada L. (E; RY) Lebesgue 6lgiilebilir ve [|[w(-)|lo < +o0
olacak bi¢imdeki w(-):E — R?
IwH)llew = inf{c > 0:h.h. s € E icin |[w(s)|| < c}

olacak bigimde

fonksiyonlar uzayi,

olarak tanimlidir;

2.B. Her (y,w) € R® X R™ i¢in F(-, -,y,w):E XE - R"
Lebesgue olgiilebilir fonksiyon, F(:, -, 0, 0) € L,(E X

E;R™),

P

q
j(jki(w,s)qu> dw < 4o , |
E E

keyfi (w,s,y,,w;) EE XE XR"XR™,
(w,s,9,,w,) EEXEXR"XR™ ve hh. (w,s) EEXE

1,2

olmak tizere

i¢in

”F(w! S, J’1:W1) - F(OJ, $,¥2 :WZ)”

< ki (@, $)lyr = y2ll + ka(w, )lwy — wy|

olacak bigimde k;(*, ):EXE - [0,+) , (i=1,2),
fonksiyonlar1 vardir. Burada 11—7 + ; =1,;
2.C.
ao = llko lco )
4 P
q
a; = J(Jki(w,s)qu) do ], i=12 3
E E

olmak iizere 57~ [al + al] < 1 esitsizligi saglanmaktadir.

Simdi miimkiin  kontrol

)

fonksiyonu tarafindan iiretilen yoriingesini tanimlayalim.

sisteminin - w(-) € W, .

H.h. her w € E i¢in (1) denklemini saglayan y(:) €
(1) W(')Evvp,r

miimkiin kontrol fonksiyonu tarafindan iiretilmis yoriingesi

L,(E;R™) fonksiyonuna, sisteminin

denir. (1) sisteminin tim w(-) € W,,. miimkiin kontrol
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fonksiyonlari tarafindan {iretilen ydoriingeler kiimes Y, ..
olarak gosterilir ve bu kiimeye (1) sisteminin yoriingeler

kiimesi denir.

Asagidaki 6nermeler 2.A-2.C kosullari kullanilarak kanitlanir

ve bu Onermelerin kamtlart A. Huseyin (2022) ‘de

bulunmaktadir.

Onerme 2.1. (A. Huseyin, 2022). Her w(-) € W, , miimkiin
kontrol fonksiyonu (1) sisteminin tek y(-) € L,(E;R™)

yoriingesini Uretir.

1

¢ = IFC,0ll, = ( f If (w, 0)||vdw)".
E

1

p
c; = IFC,-,0,0), = (f fIIF(a), 5,0,0)||Pds da))
EYE

olmak tizere

1
8 = 5Pl + rPal + cf,u(E)p‘l])E
o 1-5r"1[a}l + a?]

olsun. Burada p(E) gosterimi E kiimesinin Lebesgue
Olglimiinii ifade etmektedir. Bu durumda yoriingeler
kiimesinin sinirliligini gdsteren asagidaki 6nerme dogrudur.

Onerme 2.2. (A. Huseyin, 2022). Her y(-) € Y, , i¢in
lyC) ll,< B,
esitsizligi dogrudur.

(z,d,(-, -)) metrik uzay olsun. Bu durumda Q c Z ve
P c Z kiimeleri arasinda Hausdorff uzakligi h,(Q, P) olarak

gosterilir ve

hz(Q,P) = max { supyeq dz(x, P) , supyep dz(v, Q)}
olarak tanimlanir. Burada d;(x, P) = inf {d,(x,y):y € P}.
Ayrica Q C Z kiimesinin ¢ap1 diam(Q) olarak gosterilir ve
diam(Q) = sup{d;(x,y):x € Z, y € Z}

olarak tanimlanir.
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b(Z) ile (Z, d;(-, -)) metrik uzayinin tiim bosttan farkli
siirlt alt kiimeleri ailesi gosterilmektedir. Bu durumda
(b(2),hz(-, ) pseudometrik uzay olur. Burada h,(-, -),
(Z, d;(-, -)) metrik uzaymmn alt kiimeleri arasindaki
Hausdorff uzakligi gostermektedir (Hu & Papageorgiou,
1997; Kelly, 1975).

(X, dx(-, ) ve (Z,dz(-, -)) metrik uzaylar, ®() : X -
b(Z) kiime degerli doniisim olsun. Eger keyfi x; € X ve

X, € X i¢in

hz(d’(xl)“p(xz)) < My - dy(xy,x2)
olacak bi¢cimde M, > 0 varsa, 0 halde @(:) kiime degerli

doniistimii M, sabiti ile Lipschitz siireklidir denir.

G cL,(E;R™) ve DcL,(E;R") arasindaki Hausdorff
uzaklig1 ise h, (G, D) olarak gosterilir.

3. YORUNGELER KUMESININ CAPI

ay, @ Ve a, sirasiyla (2) ve (3) ile tanimlanmak {izere

p-1
2:3 7 a,r

Y.(p,7) = €))

1
[1—37"%(ag +a7)]?
olsun.

Asagidaki teorem, (1) sisteminin Y}, ,. yoriingeler kiimesinin
¢api i¢in bir Gst degerlendirme vermektedir.

Teorem 3.1.
diam (Yp‘r) < @)

esitsizligi dogrudur. Burada y,(p,r) sayisi (4) esitligi ile
tanimlidir.

Kamt. y,(1) €Yy, ve y,() €Yy, (1) sisteminin uygun
olarak w; () € W, ve w,(*) € W,, kontrol fonksiyonlar:
tarafindan iiretilen yoriingeleri olsun. O zaman 2.A, 2.B
kosullari, wy () € W, , w,(*) € W, icermeleri, Holder
esitsizligi ve (2) geregi, h.h. w € E i¢in

Iy1(@) = y2 ()l < [If (@, y1 (@) = f (@, y2 (@)l

+ J- ||F(a), 5, y:1(5), wl(s)) — F(a), s, y,(s), wz(s))”ds
< ko(@)ly1 (@) — y, (@)l + J’kl(wv Sy (s) —y2(s)llds

+ j ey (@, 9)Iw (5) — wy(s)llds
E
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< ayllyr (@) = y2 (@)1l + ( f Ky (o, s)qu)q
: ( f ly,(s) — yz(s)upds)p
E
+ ( f k(o s)quf : ( f wi(s) — w, (s)||ws)5

< aolly (@) — y2 (@)l + ( f (o, s)qu)q

1

1
q
Ny () =y Ol + 27 (J- k;(w, S)qu)
E
oldugu elde edilir. Son esitsizlikten h.h. w € E igin

lly1 (@) = y2 ()

<3771 agllys (@) — ya ()P + (f ki (o, S)qd5>q
E

p
q
My () = y2 Ol + 2PrP - <f ka(w, S)qd5>
E
olur. Son esitsizligin E kiimesi iizerinde integralini alirsak,
(3) geregi

ly1 () = 2Ol <377 Hag - llyi () =y Oy

14
+ fE (Lkl(w, s)qu>q dw - |ly, () — yz()llg

/2
a
+2prp-f (f kz(a),s)qu) dw
E E

= 37" Hagllyr () =y Ol + a? llyr () =y Ol
+ 2PrPal}
olarak bulunur. Buradan, 2.C kosulundan ve (4) ‘ten ise

p—1
2:37 ayr

Iy () =y Oll, < 1= v(7)

[1-3774(ag +a) P

oldugu bulunur. y;(*) € Y,, ve y,() €Yy, (1) sisteminin
keyfi se¢ilmis yoriingeleri oldugundan, teoremin kanit1 son
esitsizlikten elde edilir.

4, YORUNGELER KUMESININ r ‘YE GORE
LIPSCHITZ SUREKLILIGI
B,(1) = {y() € Ly(E;R™): Il y() < 1}, (5)
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p-1
37 a,

L,

(6)

1
[1-37"(ag +a])P

olsun. Bu béliimde sabitlenmis p > 1 i¢in r > Y,,., r €
[0, +0), kiime degerli doniigiimiiniin L, sabiti ile Lipschitz
stirekli oldugu kanitlanacaktir.

Teorem 4.1. Sabitlenmis p > 1 i¢inr - Y, ., v € [0, +0),
kiime degerli doniigiimii L, sabiti ile Lipschitz siireklidir,

yani keyfi r; € [0, 4+0) , 1, € [0, +0) igin
hp (Yp,r1 , Yp,rz) < L*lrl - er
esitsizligi dogrudur. Burada L, sayisi (6) ile tanimlidir.

Kanit. Genelligi bozmaksizin r; < 1, oldugunu varsayalim.
Bu durumda
Y,

p.r1

cY,

p.r2

()

olur. Simdi keyfi y.(-) €Y,,, yoriingesi alahm ve bu
yoriingenin - w,(-) € W, ,, miimkiin kontrol fonksiyonu
tarafindan tretildigini varsayalim.

w(s) = SEE,

(8)

"
— W, (S);
2

w(-):E > R™ kontrol fonksiyonu
tanimlayalim. w,(-) € Wy, oldugundan, 8)
esitliginden W (-) € W, oldugu bulunur. (1) sisteminin
J(-):E - R™ yoriingesinin, W(-) € W,,. kontrol fonksiyonu
tarafindan iretilen yoriinge oldugunu varsayalim. O halde
y() €Y,, olur. 2.A, 2B kosullarindan, w,(-) € W,,,
icermesinden, Holder esitsizliginden, (1), (2) ve (8) “den h.h.
w € E igin

olmak {izere yeni

I 7(w) — yu(w) IS ko(w) | §(w) — y.(w) |l

< j ey (@, )I5(5) — ¥.(5) lds
+Lk2(w,s)llﬂ7(s) —w.(s)llds

< a0 Il 7(@) = v.(@) | + j (@, 9IIF(s) = y.(5)llds
+ j la(@,9) [ w.(6) = w.(5) s

= o 1 7(@) =y () I + f (@, 9)I17() = 3.() s

N ¢}

— 7l f Ky (@, )W, (s) s
2 E

T,
1

<o ll §(w) — y(w) Il + <f ky (w, s)qu>q
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1

: ( f 15Gs) - y*(s>||Pds>p

(f ky(w, s)quf .

< Il §(w) — y.(w) |l

1

+ (f ki (o, S)qd5>q Ny =y Ol
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Béylece, (9) geregi, her y,(-) € Y, ,,, igin
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olmasi demektir. Burada B, (1) kiimesi (5) ile tanimlidir. Son
olarak, teoremin kanitt (7) ve (10) kapsamalarindan elde

edilir.

5. SONUC

Yoriingeler kiimesinin ~ kontrol  kaynagin  simirini
belirleyen r parametresine Lipschitz strekli bagimliligt,
kontrol siirecin matematiksel modelinin olusumunda r
parametresinin bulunmasinda olusabilecek kiiclik hatalarin,
kontrol sistemin yoriingeler kiimesini az etkileyecegini
gostermektedir. Yorlingeler kiimesinin ¢api i¢in elde edilmis
ist degerlendirme, yoriingelerin sifir kontrol kaynak
kullanarak elde edilmis yoriingeden maksimal kaymay1
Ongormeyi saglar.
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Ozet: Ogretim siirecinde kullanilan 6rneklerin segimi birgok faktoriin diisiiniilmesini gerektirdigi i¢in
dgretmeni karmasik ve zor bir miicadele icine siiriiklemektedir. Ogretmen adaylarmin dgretmenlik
egitimi aldiklar: siirecte 6rneklerin kullanimi ve tiirleri hakkinda bilgi sahibi olmalar1 ve buna yonelik
bir egitim almalar1 onlarin gelecekte derslerinde kullanacaklart drnekleri daha bilingli segmelerine
yardimci olacaktir. Bununla birlikte halen tiniversitelerde 6grenim goren ilkdgretim matematik
ogretmeni adaylarinin 6rnekler ile ilgili diisiincelerinin tespiti ile var olan bilgilerini ortaya ¢ikarmak,
varsa kavram yanilgilarini tespit etmek ve buna yonelik ¢6ziim Onerileri gelistirmek Onem arz
etmektedir. Bu nedenle bu ¢alismada ilkogretim matematik 6gretmeni adaylarmin 6rnek kavrami ile
ilgili distincelerini tespit etmek amaglanmistir. Arastirmada nitel arastirma desenlerinden durum
¢aligmast yontemi kullanilmistir. Arastirmanin katilimeilarini bir devlet tiniversitesinin ilkogretim
matematik Ogretmenligi programi 2. sinifinda &grenim goérmekte olan 34 O6gretmen adayi
olusturmaktadir. Arastirmanin verileri 2020-2021 akademik yili bahar déneminde arastirmacilar
tarafindan hazirlanan yari yapilandirilmis goriisme formu ile toplanmustir. Elde edilen veriler igerik
analizi tekniginden yararlanilarak analiz edilmistir. Arastirmanin sonucunda 6gretmen adaylariin
orek kavramui hakkinda yeterince bilgi sahibi olmadiklar1 belirlenmistir. Katilimcilarin, drnegin
kullanim amaglar1 hakkinda bilgilerinin kismen oldugu fakat 6rneklerin gesitleri hakkinda yeterli
bilgiye sahip olmadiklar1 tespit edilmistir. Ayni zamanda Ogretmen adaylarmin biiyiik bir
¢ogunlugunun 6rnek ve soru kavramlari arasindaki farki bilmedikleri sonucuna ulasilmstir.

“Examples” from the Perspective of Secondary School Mathematics Teacher

Candidates

Keywords:
Example,

example types,
secondary school
mathematics teacher
candidates

Abstract: The selection of examples used in the teaching process drags the teacher into a complex
and difficult struggle as it requires consideration of many factors. Teacher candidates' knowledge of
the use and types of examples during their teaching education and receiving relevant training will help
them to choose the examples more consciously they will use in their future lessons. In addition, it is
important to reveal the existing knowledge of secondary school mathematics teacher candidates
currently studying at universities by determining their thoughts about examples, to identify
misconceptions, if any, and to develop solution suggestions for this. For this reason, this study aimed
to determine the thoughts of secondary school mathematics teacher candidates about the concept of
example. The case study method, one of the qualitative research designs, was used in the research.
The participants of the research consist of 34 teacher candidates studying in the second year of the
secondary school mathematics teaching program at a state university. The data of the research was
collected with a semi-structured interview form prepared by the researchers in the spring semester of
the 2020-2021 academic year. The data were analyzed using the content analysis technique. As a
result of the research, it was determined that teacher candidates did not have enough knowledge about
the concept of example. It was determined that the participants had partial knowledge about the
intended use of the sample but did not have sufficient knowledge about the types of examples. At the
same time, it was concluded that most teacher candidates did not know the difference between the
concepts of example and question.
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ALKAN & SAKA

1. GIRIS

Matematik, zihnin soyut yapilarindan olusan kavramlarin
bir araya gelmesiyle insa edilen bir disiplindir. Bu soyut
yapilarin anlagilabilir ve somut hale doniistiiriilmesini
saglayan durumlar da kavramlara ait 6rneklerdir. Ornekler
soyut olan kavramlarin daha anlasilir olmasini saglayan giiclii
bir iletisim araci olmakla birlikte O0grenme ve Ogretme
ortamlarinda, Ogretmenler ile Ogrenciler arasindaki
iletisimdeki uyumun odak noktasi olarak ifade edilebilir.
Ornekler, tanimlarin  daha anlamli  hale gelmesini,
matematiksel ifadelerin siniflandirilmasini ve birbiriyle olan
benzer durumlariin iliskilendirilmesini saglar (Watson ve
Mason, 2002). Ornekler kavrama ait durumlarla birlikte
kavrama ait olmayan durumlarin da daha net anlagilmasim
saglayarak olas1 kavram yanilgilarini engelleyebilir (Alkan,
2016). Konularin veya kavramlarin &gretimi esnasinda
kullanilan 6rneklerin sayisi kadar kullanilma amaclar1 ve bu
amaglar dogrultusunda kullanilan 6rnek tiirleri Onem
tagimaktadir. Tek bir 6rnek tiiriiniin her zaman kavrama ya da
konuya ait biitlin anlamlar1 ifade etmesi zor olabilir. Bu
durum ise Orneklerin g¢esitliliginin  Gnemini  ortaya
koymaktadir (Alkan ve Giiven, 2018; Alkan, Giiven ve
Yilmaz, 2017).

Ornekler kavrama ait bilgilerin olusturulmasinda 6nemli
Ogretimsel araclardan biridir. Herhangi bir kavrami
Ogretirken, kavrama ait Orneklerin yani sira kavrama ait
olmayan durumlarin da Orneklendirilmesi  Snemlidir
(Senemoglu, 1997). Lakoff (1984) kavram olugum siirecinde
tek bagina bir 6rnegin her zaman kavrama ait biitiin anlamlar1
ifade edemeyecegini belirtmektedir (akt. Watson ve Mason,
2005). Bu durum, 6gretim siirecinde farkli 6rnek tiirlerinin
kullanimini  gerekli kilmaktadir. Bu nedenle, Ornekler
kullanim amaglarma gore farklilik gosterebilmektedir
(Alkan, 2016). Ornekler, farkli amagclar dogrultusunda
kullanilmasina ragmen tek bir ornek tiirii, kavram ve
kurallarin tamamini agiklamada yetersiz kalabilir (Dogan,
2021). Bu nedenle bazi arastirmacilar, oérnekleri kullanim
amaclarina  gore smiflandirma  yoluna  gitmislerdir
(Karaaslan, 2019). Tablo 1°’de Michener (1978), Mason ve
Pimm (1984), Bills vd. (2006) ve Alkan’in (2016)
calismalarinda yer alan ornek tiirlerine ait siniflandirmalar
verilmigtir. Tablo 1°den goriilebilecegi gibi 6rnekler farkl
aragtirmacilar tarafindan farkli sekillerde siniflandirilmustir.
Alkan (2016) ornek tiirlerini smiflandirma g¢alismalarin
inceleyerek farkli adlandirilmis bazi 6rnek tiirlerinin belirli
ozellikler bakimimdan birbirleriyle benzer oldugunu ifade
etmistir. Ornegin; Michener (1978) ile Mason ve Pim’in
(1984), baz1 érneklerin zamanla kavramin yerini aldig1, yani
kavramin temsili niteligindeki 6rnekler olarak; ayni anlama
gelen “model” ve “jenerik” (generic) ornekleri farkli isimler
ile adlandirildiklar1 goriilmektedir. Benzer iglevleri yerine
getirmesine ragmen farkl isimlerle adlandirilmig olan 6rnek
tirleri ile ilgili karmasanin giderilmesi amaciyla Alkan
(2016) her bir 6rnek tiiriintin tespit edilebilmesi igin gerekli
olan belirli 6zelliklerin agiklandig: ve diger simiflandirmalar
kapsayan bir simflandirma gelistirmistir. Alkan’m (2016)
siniflandirmasina gore baglangi¢ ornekleri, 6grencilere konu
ile 1ilgili diistinsel bir temel olusturmaktadir. Standart
ornekler, konu ile ilgili baslangi¢ 6rneklerinin &grencilerde
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olusturdugu algiy1, tanim ve kurallar1 destekleyerek anlamli
hale gelmesini saglayabilen orneklerdir. Gelistirici drnekler,
ogrencilerin konuyu derinlemesine 6grenmelerine yardimei
olmakla birlikte olas1 kavram yanilgilarinin da olusmasini
engelleyebilir. Ug drnekler, kavramlara ait istisna durumlari
veya matematiksel kabulleri gostermek amaciyla kullanilan
orneklerdir. ~ Karsit  ornekler,  Ogrencilerin  yanlis
genellemelerini engellemeyi ve kavrama ait bilgilerini
netlestirmeyi saglayan 6rnekler olup 6rnek dist drnekler ise
bir kavramin sahip olmadig1 ozellikleri vurgulayan veya
tanimin kosullarini saglamayan 6rneklerdir.

Matematik Ogretiminde kullanilan 6rnekler kadar
Orneklerin gesitleri ve 6gretmenin bu konudaki bilgisi etkili
bir 6gretim igin Onem arz etmektedir. Ancak Ogretim
siirecinde kullanilan &rneklerin se¢imi bir¢ok faktdriin
diistiniilmesini gerektirdigi i¢in 6gretmeni karmasik ve zor bir
miicadele icine siiriiklemektedir. Ozellikle de belirli
Orneklerin  secimi  Ogrenmeyi hizlandirabilir ya da
engelleyebilir.  Ogretim siirecinde segilen &rneklerde
kullanilan sayilar rastlantisal olmamali, segilen 6rneklerde
hangi sayilarin kullanilmasinin pedagojik agidan daha giicli
oldugunun diistiniilmesi 6énemlidir. Ornegin; Rowland ve
Zaslavsky (2005) bir ¢ikarma islemi Ogretirken 62-38
isleminin secilmesinin rastlantisal bir durum olmamasi
gerektigini ifade etmislerdir. Ogrenciye ¢ikarma isleminde
elde almayr o6gretmek hedefleniyorsa bu islemde ikinci
ifadedeki 8 sayisi 9 olabilir, fakat 2 ya da 1 gibi sayilar
olmamalidir. Yani 6rnek se¢imi keyfi bir durum degildir.
Pedagojik olarak giiclii bir mesaj tasir. Orneklerin seciminde
Ogretmenlerin 6gretim hedeflerini, 6grencilerin 6n bilgilerini
ve hazirbulunusluk diizeylerini dikkate almalar1 6nemlidir.
Ayrica bu se¢im 6grencilerin ge¢mis bilgilerini ve yeni bir
kavramin olugsmasinda kullandiklar1 semalarini belirlemeye
yardimct olur (Yice, 2017). Rowland (2008) dgretmenlik
meslegine yeni baglayan dgretmenlerin 6rnek segimlerinin
eksik ve kotii oldugunu vurgulamistir. Rowland, Thwaites ve
Huckstep (2003) 6gretmen adaylarinin uygun olmayan 6rnek
secimini Ui¢ kiimeye ayirmislardir; degiskenlerin roliinii
gizleyen Orneklerin se¢imi (koordinat sisteminde her iki
koordinat igin ayni degerleri gdsteren noktalar1 kullanmak),
bir prosediirii agiklamak i¢in kullanilan 6rneklerde sayilarin
baska bir prosediiriin agiklamasinda kullanilmasinin daha
uygun olmasi (49x4 islemini siradan bir ¢arpma islemini
gostermek i¢in kullanmak) ve egzersiz siirecinde rastgele
olusturulan ~ Orneklerin  secimi. Ogretmenlerin  6rnek
seciminde mesleki tecriibelerinin yani sira §gretmenin
pedagojik alan bilgisi dnemlidir (Rowland vd., 2003). Bir
matematik 6gretmeni, ornek se¢iminin dgrencinin dgrenmesi
iizerindeki potansiyelinin farkinda olmali ve &rneklerini
secerken bircok siizgecten gegirmelidir. Bu siizgeglerden biri
de 6rnek cesitliligidir. Ogretmen, dgrencilerinin yanilgilarin

gidermek icin karsit Orneklerden yararlanabilirken,
Ogrencilerinin  anlayiglarim1  ve iligkilendirme guglerini
ilerletebilmek  icin  gelistirici  Ornekleri  ustalikla

kullanabilmelidir. Bu se¢im dogrudan gretmenin matemati
gi ogretme bilgisinin bir bilesenidir. Ogretmen bir orkestra
sefi gibi dersinde dgrencilerinin durumlarini gézlemlemeli ve
bir oOrnek tirtinden diger Ornek tiirline rahatlikla
gegebilmelidir. Bunun i¢in baslangic noktasinin da her
ornegin amaci yoniinden farkli islevlere sahip oldugunun fark
edilmesi ile baslayacag diistiniilmektedir.
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Tablo 1. Ornek tiirlerine ait bazi siniflandirmalar.

Michener (1978) Mason ve Pimm (1984)

Bills vd. (2006) Alkan (2016)

Baslangi¢ Ornekler Ozel (specific) 6rnekler

Model Ornekler Belirli (particular) 6rnekler

Referans OrneklerKarsit  Genel (general) rnekler

Ornekler Genelleyici (generic)
ornekler

Genel Ornekler Baslangig¢ 6rnekler
Karsit Onekler Standart drnekler
Ornek Dis1 Ornekler Gelistirici 6rnekler

Ug ornekler
Ornek dis1 6rnekler
Karsit 6rnekler

Matematik O6gretmeni yetistirme programlarinin ¢ogu,
orneklerin kullanimi ve se¢imi ile ilgili sistematik olarak
hazir olmamakla birlikte bu durumun 6nemi de 6gretmen
adaylarina vurgulanmamaktadir (Bills vd., 2006; Rowland ve
Zaslavsky, 2005; Zaslavsky, Harel ve Manaster, 2006;
Zaslavsky ve Lavie, 2005; Zodik ve Zaslavsky, 2008). Bu
ylizden etkili 6rnek kullanimi igin gereken beceriler 6gretmen
adaylarmin meslege baslamasiyla, yani kisinin kendi
ogretmenlik tecriibesiyle sekillenmektedir (Kennedy, 2002).
Ozellikle 6gretmen adaylarmin dgretmenlik egitimi aldiklari
stiregte drneklerin kullanimi ve tiirleri hakkinda bilgi sahibi
olmalar1 ve buna yonelik bir egitim almalari onlarin gelecekte
derslerinde kullanacaklar1 6rnekleri daha bilingli segcmelerine
yardimc1 olacaktir. Bununla birlikte halen {iniversitelerde
O0grenim goren ilkogretim matematik 6gretmeni adaylarinin
ornekler ile ilgili diisiincelerinin tespiti ile var olan bilgilerini
ortaya ¢ikarmak, varsa kavram yanilgilarini tespit etmek ve
buna yonelik ¢6zim Onerileri gelistirmek Onem arz
etmektedir. Bu nedenle bu ¢aligmada ilkogretim matematik
dgretmeni (IMO) adaylarinin 6rnek ile ilgili diisiincelerini
tespit etmek amaglanmistir. Bu baglamda bu ¢alismada “IMO
adaylarmin 6rnek kavramu ile ilgili disiinceleri nasildir?”
sorusuna cevap aranmistir. Arastirmanin alt problemleri ise;

1. IMO adaylarinin 6rnegin tanimi ve kullanim
amagclarina iliskin goriigleri nelerdir?
2. IMO adaylarmin iyi 6rneklerin dzelliklerine iliskin
goriisleri nelerdir?
3. IMO adaylarimin 6rnek tiirlerine iliskin gériisleri
nelerdir? seklinde belirlenmistir.
2. YONTEM

2.1. Arastirma deseni

Arastirmada nitel aragtirma desenlerinden durum
calismast yontemi kullanilmistir. Durum ¢aligmasi yontemi;
bir veya birka¢ durumu, olguyu ya da olayr sinirli sayida
orneklem ile her yoniiyle derinlemesine inceleme olanagi
sunan, durumlara bagli temalarm tanimlandigr nitel bir
aragtirma yaklagimidir (Creswell, 2013). Bu ¢aligmada da
IMO adaylarinin 6rnegin tanimi, 6rnek gesitleri, iyi drnek
ozellikleri, Orneklerin kullanim amaglari, 6rnek ve soru
kavrami arasindaki farkliliklar ile ilgili goriisleri ayrintili
olarak ortaya koyulmaya galigildig1 i¢in durum caligmasi
yontemi kullanilmistir.

2.2. Katilimcilar

Arastirmanin  katilimeilarint bir devlet {iniversitesinin
[Ikogretim Matematik Ogretmeqligi programinin 2. sinifinda
ogrenim gormekte olan 34 IMO aday1 olusturmaktadir. Bu
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sif seviyesinde &grenim goren IMO adaylarmin tercih
edilmesiyle 6gretmen adaylarimin “6rnek” kavramu ile ilgili
bakis agilarini belirlemek ve 6gretmen adaylarina ilerleyen
O0grenim siirecinde tespit edilen durumlar dogrultusunda
egitimlerine katkida bulunmak hedeflenmistir. Ogretmen
adaylar1 goniilliilik esas1 ile arastirmaya katilmiglardir.
Ogretmen  adaylarima  ¢alisma  hakkinda  gerekli
bilgilendirmeler yapilmistir. Arastirmada katilimcilara
kimliklerinin gizli tutulacagi ifade edilmistir. Calismada her
bir IMO aday1 O1, 02, O3. seklinde kodlanmustir.

2.3. Veri toplama araclar:

Arastirmanin verileri 2020-2021 akademik yili bahar
doneminde arastirmacilar tarafindan hazirlanan yari
yapilandirilmig goriisme formu ile toplanmustir. 2020-2021
akademik yilmin Covid-19 salgint nedeniyle uzaktan
egitimin yapilmasindan dolay1 yar1 yapilandirilmis goriisme
formu tercih edilmistir. Arastirmacilar elde edilen verilerin
giivenirliligini arttirmak i¢in 6grencilerden gelen cevaplari
inceleyip var olan eksiklikler dogrultusunda yeniden ek
sorular hazirlayarak dgretmen adaylarindan bir daha goris
almistir. Yar1 yapilandirilmig gériisme formunun son hali
toplam 5 sorudan olusmaktadir. Bu dogrultuda katilimcilara
ilk olarak “Sizce ornek nedir?” sorusu yoneltilmistir.
Katilimcilardan gelen cevaplar dogrultusunda “Ornegin
kullanim amact nedir?” sorusu ile goriismeye devam
edilmistir. Katilimcilarin verdikleri cevaplar dogrultusunda
goriisme esnasinda “Sizce drnek ve soru ayni sey midir?”
sorusu yoneltilmistir. Arastirmaya daha sonra “Sizce iyi bir
ornek ne gibi ozelliklere sahiptir?” sorusu ile devam
edilmistir. Son olarak aragtirmacilardan gelen cevaplar
dogrultusunda “Ornek tiirleri hakkinda ne biliyorsunuz?”’
sorusu yoneltilmistir.

2.4. Verilerin analizi

Goriismelerden elde edilen veriler icerik analizi
tekniginden yararlanilarak analiz edilmistir. Elde edilen
veriler transkript edildikten sonra satir satir kodlanmistir. Bu
sekilde acik kodlama siireci baglamistir. Ag¢ik kodlama
stirecinde katilimcilarin kendi ifadelerinin kullanilmasina
onem gosterilmistir. Kodlama yapilirken kodlanan boliimii en
iyi ifade eden kodlarin kullanilmasina dikkat edilmistir. Agik
kodlama siirecine bu sekilde devam edilerek bir kod listesi
olusturulmustur. Kategorilerin belirlenmesi siirecinde ise
acitk kodlamada elde edilen kodlar arasindaki iligkilerin
ortaya konulmasi ve kodlar arasi benzerliklerin belirlenmesi
iizerinde durulmustur. Birbirleriyle iligkili olan kodlar bir
araya getirilerek kategorilerin ortaya ¢ikmasi saglanmistir.
Her bir koda ait frekans ve yiizdeler hesaplanmistir.
Ogretmen adaylarinin  6rnegin tamimima ait bilgilerinin
dogrulugu ise dogru, kismen dogru ve yanlis olmak iizere
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frekanslandirilmis ve agiklamalarda sunulmustur. Arastirma
kapsaminda arastirmaci disinda farkli bir aragtirmaci
tarafindan da veriler yeniden kodlanmistir. Arastirmanin
giivenirlik hesaplamasi i¢in Miles ve Huberman’in (1994)
onerdigi giivenirlik formilii (Giivenirlik = Goriis Birligi/
(Gortis Birligi + Gorlis Ayrilig)) kullanilmistir. Buna gore
arastirmanin giivenirlik yiizdesi 0,90 bulunmustur. iki farkl
aragtirmacinin kodlar1 karsilastirilmistir. Karsilastirilan bu
kodlarda “goriis birligi” ve “gdriis ayriligi” olan kodlar
tartisilmis ve gerekli diizenlemeler yapilmistir.

3. BULGULAR

Arastirma kapsaminda elde edilen bulgular {i¢ baslik
altinda okuyucuya sunulmustur. Bagliklar sirasiyla “6rnegin
tanimi ve kullanim amaglarina ait bulgular”,” “iyi 6rneklerin
ozelliklerine ait bulgular” ve “Ornek tiirlerine ait bulgular”

seklinde verilmistir.

3.1. Ornegin Tamm ve Kullamm Amaclarina Ait
Bulgular

Ogretmen adaylariyla yapilan gériismede “Ornek nedir? ”
ve “Ornek ne amacla kullanilir?” sorular1 sorulmustur. Bu
sorularin yani sira bazi 6gretmen adaylarinin 6rnegin tanimini
yaparken “soru, aligtirma...” gibi ifadeler kullanmalari
lizerine katilimecilara “Sizce ornek ve soru ayni sey mi?
Degilse aralarmda ne gibi farkiiiklar vardwr?” seklinde bir
soru daha eklenmistir. Bu sorudan elde edilen verilerin de
Ornegin tanimi ile ilgili toplanan verilere 151k tutacagi
diistintildiginden bu baslik altinda verilmistir.

Arastirmada sorular dogrultusunda énce IMO adaylarinin
ornek kavrami hakkindaki diisiinceleri kodlanmig ve bu
kodlarin dagilimi Sekil 1°de daire grafiginde gosterilmistir.
Ogretmen adaylarinin  6rne@in tamimia ait bilgilerinin
dogrulugu ise dogru, kismen dogru ve yanlis olmak tizere
frekanslandirilmis ve agiklamalarda sunulmustur.

Ogretmen adaylarmin &rnegi tanimlarken kullandiklar:
ifadeler ve oranlar1 Sekil 1°de sunulmustur.

Ogretmen adaylarmin 6rnegin tanimiyla ilgili ifadeleri
incelendiginde; 12 kisinin sdzel bir agiklama (%26), 9 kisinin
ogrenmede kaliciligi saglayan sey (%19), 7 kisinin soru
(%15), 7 kisinin alistirma (%17), 5 kisinin agiklamalarda
kullanilan model (%11), 3 kisinin agiklamalarda kullanilan
davranis (%6), 2 kisinin agiklamalarda kullanilan yol (%4), 2
kiginin bir seyleri gostermek i¢in kullanilan ara¢ (%4) olarak
tammladiklart tespit edilmistir. Ogretmen adaylarinin
verdikleri cevaplar dogrultusunda olusturulan bu kodlar
“Ornegin tamimi” kategorisi altinda toplanmistir. Bu tespitler

33

ile birlikte 6gretmen adaylarin ifadeleri incelendiginde 34
Ogretmen adayindan; 3 (%9) Ogretmen adaymin Ornegin
tanimini tam olarak ifade edebildigi, 20 (%59) 6gretmen
adayinin tanimi kismen bildigi, 11 (%32) 6gretmen adayinin
ise ornegi tanimmi bilmedikleri belirlenmistir. Ogretmen
adaylarinin 6rnek kavramini tam olarak bilmedigi bu kavrami
alistirma ve soru kavrami ile karistirdigi, bu iki kavrami
birbirinden ayirt edemedikleri gozlenmistir. Ogretmen
adaylarindan bazilarinin bu soruya verdikleri cevaplar
asagida verilmistir.

“Anlatilan konunun daha iyi anlasiimast ve aktariimasi
icin olusturulan seylerdir. Yani anlatilan konuyu 6gretmek ve
konu hakkinda akilda bir soru isareti olusmamasi i¢in konuyu
farkly sekillerde agiklamanin yoludur diyebiliriz. Bana gore
ornek anlatilan konunun hepsini ya da bir kismini igerebilir.
Konunun daha iyi anlasiimasini saglar.” (O11)

O11’in agiklamasi incelendiginde o6rnegi, 6grenmede
kalicilig1 saglayan gey olarak ifade ettigi goriilmektedir.
Bunun yani sira O11%in agiklamasina gore o6rnek, bir seyi
farkli sekillerde a¢iklamak ve bu agiklamalar i¢in kullanilan
“yol” olarak ifade edilmistir. Bu yiizden Ol1’in bu
aciklamasi “sey”, “actklama”, “yol” olarak kodlanmistir.
Ayni zamanda O11’in 6rnegin tammini tam olarak ifade
edemedigi fakat kullanim amaglarindan yola ¢ikarak bu
kavram hakkinda fikir yiirGittiigii goriilmiistiir. Bu bakamdan
ornegin tanimini kismen bildigi belirlenmistir. Bu agiklamasi
ile ayni zamanda 6rnegin temel amacinin konun daha iyi
anlasilmasim saglamak oldugunu ifade etmistir. O8 ise
ornegin tanimint su sekilde yapmustir.

“Bence ornek bir konunun daha iyi anlasilabilmesi igin
sunulan ciimleler, sorular.” (O8)

08’in bu agiklamasinda 6rnek kavramini soru ve ciimleler
olarak ifade ettigi goriilmiistiir. Bu aciklamasindan dolay1
08’in 6rnek tammu “soru” olarak ve ciimleler ifadesi ise
“actklama” olarak kodlanmustir. O8’in 6rnek kavramini
kismen bildigi fakat soru kavramm ile karigtirdigi tespit
edilmistir. Bunun yani sira 6rnegin amacinin konunun daha
iyi anlagilmasi i¢in sunulan ifadeler oldugunu belirtmistir.
Benzer sekilde O18 ile yapilan goriismede rnegi su sekilde
tanimlamugtir:

“Bir biitiiniin ya da konunun daha iyi ifade edilebilmesi,
anlasilabilmesi i¢in verilen alistirmalar, pekistirilmesini ve
kalicihigi saglayan seylerdir.” (O18)

018’in agiklamasindan &rnegi, bir konunun ifade
edilebilmesi icin kullanilan alistirmalar ve 6grenmenin kalici
olmasin1 saglayan seyler olarak ifade ettigi goriilmektedir.
018’in bu agiklamasina gore drnek tanimi “alistirma” ve
“sey” olarak kodlanmustir.
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Sekil 1. Ornegin tanimina iliskin kodlar.

018’in de 6rnegi kismen tanimladig1 ve kullanim amact
hakkinda aciklama yaptig1 gozlenmistir. Benzer seklide 026
ile yapilan goriismede 6rnegi su sekilde tanimlamistir:

“Bir konunun daha iyi anlasilmasinin saglayan konu ile ilgili
alistrmalar.” (026)

026’'min  agiklamasindan 6rnegi  6grenme  siirecinde
kullanilan alistirmalar olarak tanimladigi goriilmektedir. Bu
nedenle O26’nin 6rnek ile ilgili agiklamasi “alistirma “olarak
kodlanmistir. O26’nin 6rnek ile ahistirma kavramlarini
karistirdig1 ve drnegin tanimini bilmedigi tespit edilmistir.

IMO adaylarinin  6rnegin kullanim amacina yonelik
yaptiklar1 agiklamalarin analizinden elde edilen bulgular ve
frekanslar1 Sekil 2°de sunulmustur.

Sekil 2’den goriilebilecegi gibi IMO adaylarinin gogu
(%94) orneklerin bir konuyu agiklamak ya da kavratmak ve
konuyu pekistirmek (%82) amaciyla kullanilabilecegini
belirtmistir. Bununla birlikte IMO adaylar1 6rneklerin;
ogrencilerde olusacak olast kavram yanilgilarint engellemek,
bir problemin ¢6ziimiinde farkli ¢6ziim yollarini agiklamak,
ogrencilerin matematik dersine olan ilgisini arttirmak, onlar1
motive etmek, bir kavrami gorsellestirmek, 6grencilerin ne
kadar oOgrendigini belirlemek i¢in O6l¢me-degerlendirme
yapmak ve matematik dersinde bir seyleri kanitlamak i¢in
kullanilabilecegini ifade etmislerdir. Ogretmen adaylarindan
01 6rnegin kullanim amacim su sekilde ifade etmistir:

..... herhangi bir konu, diisiince veya durumu daha iyi
agiklamak, desteklemek, kanitlamak icin yararlanilan....”

(OD)

O1 bu ifadesi ile 6rneklerin bir agiklamanin temeli
oldugunu ve bir seylerin dogrulugunu ispatlamak amaciyla
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kullanilabilecegini belirtmistir. O10’un aciklamasi ise su
sekildedir:

“..derste anlatilan bir kazamimdan sonra &grencinin
kazanimi daha iyi kavramast icin...” (010)

010’un aciklamasi incelendiginde orneklerin
kazanimlarin tanimlarindan sonra onlar1 agiklamak ve
kavratmak amaciyla kullanilabilecegini ifade ettigi
goriilmektedir. 033 6rnegin  kullanim amacmi  sdyle
agiklamugtir:

“Bir konuyu daha anlasilir hale getirmek, daha iyi anlatmatk,
acgiklamak, konuyu desteklemek ve pekistirmek i¢in o konu ile
alakali olarak konunun icerisinde ve sonunda bolca
kullanilan...” (033)

Bu aciklamaya gére O33 oOrneklerin agiklama ve bir
konunun pekistirilmesi i¢in kullanilabilecegini belirtmistir.

Omegin tammin1 yaparken, Ogretmen adaylarmdan
7’sinin (03, 010, 08, 015, 020, 021, 027) 6rnegi “sorulan
sorular” gibi ifadeler kullanmalar1 ve benzer sekilde diger 7
dgretmen adaymin (05, 07, O11, 026, 029, 030, 033)
“derste  kullanilan  alistirmalar”  seklinde agiklama
yapmasindan dolay1 katilimcilara daha sonra “Sizce érnek ve
soru kavramlart birbirlerinden farkli midwr? Agiklayimiz.”
seklinde bir soru daha yéneltilmistir. IMO adaylarinin 32’si
Ornek ve sorunun ayni sey olmadigimi ifade etmistir. Fakat 25
katilimcinin 6rnek kavrami ile soru kavrami arasindaki farki
aciklayamadigi tespit edilmistir. Bu dogrultuda MO
adaylarindan sadece 7’sinin Ornek ile soru arasindaki farki
aciklayabildigi, 25’inin farki agiklayamadigi ve 2’sinin ise
ornek ve sorunun ayni kavramlar oldugunu ifade ettigi
goriilmiistir. Ornegin O15 bu soruya su sekilde cevap
vermistir:
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Orneklerin Kullanim Amaci

Kanitlama m 1
Olgme-Degerlendirme
Gorsellestirme m 1
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Farkli C6ziim Yollar

Kavram Yanilgilarini Engelleme
Pekistirme

Aciklama/Kavratma

m frekans

Sekil 2. IMO adaylarina gore 6rnegin kullanim amact.

“Benim okul hayatimda ornek ve soru ayni seydi. O
yiizden herhangi bir farklilik varsa bile bilmiyorum.” (015)

0O15’in verdigi cevaptan da anlasilacag: iizere 6rnek ve
soru kavramlar1 arasinda bir farklilik olmadigini, ikisinin de
ayni amagclara hizmet eden kavramlar oldugunu diisiindiigii
goriilmiistiir. O7 ise bu soruya su sekilde cevap vermistir:

“Ornek koqu anlatiminda, soru ise konu tekrarmmda
kullanilyor.” (O7)

O7’nin vermis oldugu cevaptan sorularin tekrar amagli,
orneklerin ise konu anlatimi sirasinda kullanilan ifadeler
oldugu anlasilmaktadir. Bu bakimdan O7’nin cevabinin
kismen dogru fakat eksik oldugu belirlenmistir.

3.2. Iyi Orneklerin Ozelliklerine Ait Bulgular

Ogretmen adaylarina “Iyi bir ének hangi ozellikleri
icermelidir?” sorusu yoneltilmistir. Ogretmen adaylarmin
goriislerinin analizinden elde edilen bulgular ve frekanslar
Sekil 3°te sunulmustur.

Sekil 3’ ten goriilebilecegi gibi IMO adaylarmin
cogunlukla iyi bir Ornegin basitten karmasiga dogru
sunulmasi ile agik ve anlasilir olmasina vurgu yaptigi tespit
edilmistir. Ayrica katilimcilar iyi bir 6rnegin zihinsel
karmasaya sebep olmamasi ve gereksiz detay icermemesi
ozelliklerine de dikkat c¢ekmistir. Bununla birlikte IMO
adaylar1 iyi bir Ornegin Ogrencilerin hazir bulunusluk
seviyelerine ve miifredata uygun olmasi gerektigini
belirtmistir. Katilimcilar ayrica iyi bir 6rnegin giinliik hayatla
iligkili olmas1 gerektigini ifade etmistir. 022 iyi bir 6rnegin
sahip olmasi gereken ozellikleri su sekilde ifade etmistir:

“A¢ik ve anlasilabilir olmali. Net ve ne istedigini belirten
ifadeler barindirmali, gereksiz bilgi barmdirmayan, giinliik
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hayattan érnekler icermeli, seviyelere ve konuya bagl olarak
verilen ornekler.” (022)

022 bu agiklamast ile iyi bir 6rnegin acik ve anlasilabilir,
glinlik hayatla iligkili, Ogrencilerin hazir bulunusluk
seviyelerine ve konuya uygun yani miifredata bagli olmasi
gerektigini belirtmistir. Benzer sekilde O14 iyi bir &rnegin
ozelliklerini su sekilde ifade etmistir:

“Iyi bir rnek konu ile baglantilidir. Acik ve anlasilirdir.
Giinliik hayatla iliskilendirilebilen 6rnektir. Gereginden fazla
zorlayict olmayip zorluk seviyesi kademeli olmali.” (014)

O14’iin  agiklamasindan goriilebilecegi gibi 022’ye
benzer sekilde 6rnegin giinliik hayatla iligkili olmasina ve
acik, anlasilir olmasina vurgu yapmistir. Bunlarin yani sira
orneklerin basitten zora sunulmasi gibi zorluk seviyesine de
uygun olmasi gerektigini belirtmistir. 032 de iyi bir 6rnegi su
sekilde ifade etmistir:

“Iyi bir érnek agik, anlasilir, sade bir sekilde olmalidir.
Ornegin verilis amacina uygun yani anlatilan konuya
olmakla birlikte ifade edilmek istenen her seyi dogrudan ifade
edebilmelidir. Ornek anlatilmak istenen konunun en uygun
amnda verilmelidir ki, kavram yamlgilart ve yanlis
anlasilmalarin  oniine  gegilmelidir. Iyi bir Grnek aym
zamanda kullanmildig ifadeyi daha somut hale getirip karsi
tarafin  zihninde bir durum canlandirmali, anlatilan
ifadelerin net olarak anlagilmasini saglamalidir.” (032)

032 bu agiklamas: ile iyi bir éregin agik ve anlasilir
olmasi, konuya uygun ve Ogrencinin zihninde karmasaya
sebep olmamas1 gerektigini vurgulamistir.



ilkogretim Matematik Ogretmeni Adaylarinin Bakis Agisindan “Ornekler”

Iyi Ornek Ozellikleri

Glinliik hayatla iliskili olmal
Zihinsel karmasaya sebep olmamali
Agik ve anlagilir olmali

Miifredata uygun olmali

Hazir bulunusluk seviyelerine uygun

Basitten zora dogru sunulmali

I——— 20

I 10
I 14

M Frekans

I 22
I 23
I 25

Sekil 3. IMO adaylarina gére iyi 6rnek 6zellikleri.

3.3. Ornek Tiirlerine Ait Bulgular

Ogretmen adaylari ile yapilan goriismede “Ornek cesidi
ne demektir?” ve “Ornek tiirleri hakkinda bilginiz var mi?”
sorular1 sorulmustur. Bu soruya O6gretmen adaylarinin
verdikleri cevaplar biliyor ya da bilmiyor seklinde kodlanarak
frekanslandirilmis ve “Ornek tiirleri” kategorisi adi altinda
toplanmistir. IMO adaylarmin 6rnek tiirlerini bilme durumu
Sekil 4’teki daire grafiginde gosterilmistir.

Ornek Tiirleri

m Bilen mBilmeyen

Sekil 4. IMO adaylarinin érnek tiirlerini bilme durumu

Ogretmen adaylarmin bu sorulara yonelik cevaplarindan
elde edilen bulgulara gore 11 (%31) 6gretmen adayimnin 6rnek
tiirleriyle ilgili bilgi sahibi oldugu 23 (%69) adayin ise bilgi
sahibi olmadig1 ve konuyu pekistirmek i¢in, konu hakkindaki
sorularin ¢6zlimiinii gostermek i¢in kullanilan seyler olarak
ifade ettikleri goriilmiistiir. O12’nin bu sorulara verdigi cevap
su sekildedir:

“Ornek cesidi, matematikte bir konuyu anlattiktan sonra
o konu ile ilgili verilecek drnekte soru tarzi olarak degisik
tarzlari gosterme, ogrenciye ¢ozdiirmedir.” (O12)

O12’nin agiklamasma gére ornek kavramini soru ile
karistirdigt ve farkli sorularin farkli 6rnek tiirleri oldugunu
ifade ettigi goriilmiistiir. Benzer sekilde O16 ise:

“Bir konu islenirken o konuyu pekistirmek i¢cin her konu
bashgr  altinda  verilen  ornek  ¢esitleri  olarak
nitelendirilebilir.” (016)
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Ol16’min  aciklamasi  incelendiginde bir  konuyu
pekistirmek amaciyla konuya ait her bir kazanimla ilgili
sunulan drnekleri 6rnek ¢esidi olarak ifade ettigi goriilmiistiir.
Ayni sekilde O17 de:

“Ornek sayisim arttirmak igin, benzer ve farkl sekilde
ornekleri degistirmek.” (017)

O17’nin ise 6rnek tiirlerini 6rnek sayisini arttirmak igin
kullanilan 6rnekler olarak ifade ettigi goriilmiistiir. Bunlarin
yani sira O2’nin agiklamalari su sekildedir:

“Ornekler iliskilerin sezilmesi, tiimevarimsal muhakeme,
kavram ve kurallarin gosterimi gibi genellemede hammadde
olarak kullanilabilen her seyi iceren érnekler konularin amag
ve uygulama bigimine gore sekillenmesi” olarak ifade etmis
ve ornek tiirleri hakkinda “Bir kavrama yénelik érnekler ve
bir yontemin uygulamasina yonelik érneklerdir. Ornek tiirleri
genel érnekler, karsit 6rnekler ve érnek olmayanlar olarak
iice ayrilir.” (012)

O2’nin agiklamasi1 incelendiginde ornek cesitliligi ve
ornek tirleri hakkinda kismen bilgi sahibi oldugu
belirlenmistir.

4. SONUC

IMO adaylarmin &rnekler ile ilgili diisiincelerini tespit
etmek amaciyla yapilan bu ¢alismadan elde edilen bulgular
dogrultusunda 6gretmen adaylarinin 6rnek kavrami hakkinda
yeterince bilgi sahibi olmadiklar1 tespit edilmistir. Ayni
zamanda Ogretmen adaylarinin biiyilk bir ¢ogunlugunun
ornek ve soru kavramlari arasindaki fark: bilmedikleri, 6rnek
kavramini alistirma ve soru kavram ile karistirdigi, bu iki
kavrami birbirinden ayirt edemedikleri belirlenmistir.
Arastirmanin  sonucuna paralel olarak bazi c¢aligmada
matematik Ogretmenlerinin ve dgretmen adaylarinin 6rnek
kavramini tanimlamakta zorlandiklar1 ve bu kavramla ilgili
smirh bilgiye sahip olduklari ifade edilmektedir (Dogan ve
Dogan, 2023; Saglam-Kaya, 2017). Ornegin Saglam-
Kaya’nin  (2017) matematik &gretmeni adaylarmin
matematiksel ornekleri algilayislarini inceledigi
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calismasinda, 6gretmen adaylarinin, 6rnekler i¢in sadece belli
prosediirlerin  uygulandigi  sorular, problemler veya
alistirmalardan olustugu seklinde bir algiya sahip olduklari
sonucuna ulagilmigtir. Matematik 6gretmenlerinin  6rnek
secimlerini  inceleyen Dogan ve Dogan’in (2023)
caligmasinda da Ogretmenlerin  drnekleri tanimlamada
zorlandiklar1 ve smirli tanimlamalar yaptiklar1 sonucu
arastirmanin  sonucuyla paralellik gdstermektedir. Bu
aragtirmalarin  sonuglarindan yola ¢ikilarak &gretmen
adaylariin  6rnek kavramuyla ilgili bilgi ve deneyim
eksikliklerinin &gretmenlik meslegini yiiriitiirken &gretim
siire¢lerine de yansidigi hatta 6gretmenlik tecriibelerinin
ornek kavrammin tam olarak anlagilmasima yardimci
olmadig1 sdylenebilir.

IMO adaylarinin 6rneklerin kullanim amaglarina yonelik
goriisleri dogrultusunda katilimeilarin ¢ogu Orneklerin bir
konuyu agiklamak ya da kavratmak ve konuyu pekistirmek
amactyla kullanilabilecegini belirtmistir. Ilgili alan yazin
incelendiginde 6rneklerin bir konuyu agiklamak (Bills vd.,
2006; Leinhardt, 2001; Saglam-Kaya, 2017; Ubuz ve
Kirkpinar, 2000) ve bir kavrami pekistirmek amaciyla
kullanildigr (Rowland, 2008) arastirmacilar tarafindan ifade
edilmektedir. Bununla birlikte IMO adaylar1 6rneklerin;
ogrencilerde olusacak olas1 kavram yanilgilarini engellemek,
bir problemin ¢éziimiinde farkli ¢dziim yollarini agiklamak,
6grencilerin matematik dersine olan ilgisini arttirmak, onlar1
motive etmek, bir kavrami gorsellestirmek, 6grencilerin ne
kadar oOgrendigini belirlemek i¢in 6l¢me-degerlendirme
yapmak ve matematik dersinde bir seyleri kanitlamak igin
kullanilabilecegini  ifade etmislerdir. Alan yazinda
arastirmacilar tarafindan oOrneklerin kullanim amaglarmin;
motivasyon (Michener, 1978; Saglam-Kaya, 2017; Watson
ve Mason, 2005), kazanilan davranislarin gézden gegcirilmesi
(Ubuz ve Kirkpimar, 2000), genelleme (Alkan, 2016; Bills
vd., 2006; Watson ve Mason, 2005) ve kanmit sunma

(Michener, 1978) seklinde ifade edildigi g6z Oniinde
bulundurulursa IMO adaylarmin  6rneklerin -~ kullanim
amaglaria yonelik farkindaliklariin oldugu
diigiiniilmektedir.

Arastirmadan elde edilen bir diger sonuca gére IMO
adaylarimin Orneklerin Szelliklerine yonelik kismen bilgi
sahibi olduklari tespit edilmistir. IMO adaylar1 cogunlukla iyi
bir 6rnegin basitten karmasiga dogru sunulmasi ile agik ve
anlasilir olmasina vurgu yapmistir. Ayrica 6gretmen adaylari
iyi bir Ornegin zihinsel karmagsaya sebep olmamasi ve
gereksiz detay icermemesi 6zelliklerine de dikkat ¢cekmistir.
Ilgili alan yazinda 6rneklerin &zelliklerine yonelik yapilan
simiflandirmalar incelendiginde arastirmacilarin 6rneklerin
basit, agik ve anlasilir olmasina vurgu yaptiklar1 (Houston,
2009; Michener, 1978; Zaslavsky ve Lavie, 2005)
goriilmektedir. Bununla birlikte IMO adaylari iyi bir rnegin
ogrencilerin hazir bulunusluk seviyelerine ve miifredata
uygun olmasina da dikkat ¢ekmistir. Katilimeilar ayrica iyi
bir 6rnegin giinliikk hayatla iliskili olmas1 yoniine de vurgu
yapmugtir. Ilgili alan yazinda iyi bir 6rnek; dogru, agik, dikkat
cekici ve transfer edilebilir olarak nitelendirmektedir
(Zaslavsky ve Lavie, 2005). Bununla birlikte Bills vd. (2006)
Ogretim amaglarina ulasmanin temele alindigi sinif ortaminda
Ogrencilerin 0n bilgilerinin géz 6niinde bulundurulmasina
dikkat cekerek, Ornek seciminde O&grencilerin gecmis
deneyimlerinin dikkate alinmasini vurgulamistir. Ayrica iyi
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orneklerin 6grencileri motive etmek i¢in baglam icermesine
vurgu yapan arastirmacilar da (Goldenberg ve Mason, 2008;
Watson ve Mason, 2005) bulunmaktadir. Bu bakimdan IMO
adaylarinin 6rneklerin 6zelliklerine iliskin informal bilgileri
kismen olsa da bu konuda sistematik bir egitim almalarinin,
ileride gergeklestirecekleri Ogretim siirecinde iyi Ornekler
secmeleri adina yardimci olacagi diistiniilmektedir.

IMO adaylarmin 6rnek tiirlerine ait goriislerinden elde
edilen bulgular dogrultusunda 6rnegin kullanim amagclar
hakkinda bilgilerinin kismen oldugu fakat bu amaglar
dogrultusunda orneklerin ¢esitlerinin olabilecegi hakkinda
yeterli bilgiye sahip olmadiklar: tespit edilmistir. Nitekim
arastirmadan elde edilen sonuglara gore 34 IMO adayindan
yalnizca 11’1 érnek tiirleriyle ilgili bilgi sahibiyken, 23 IMO
adaymin ise bilgi sahibi olmadig1 ve &rnek tiirlerini konuyu
pekistirmek i¢in ve konu hakkindaki sorularin ¢oziimiinii
gostermek i¢in kullanilan sorular olarak ifade ettikleri
goriilmiistiir. Ayrica katilimeilardan bazilart 6rnek ¢esitlerini
soru sayisini arttirmak olarak ifade etmistir. Ogretim
stirecinde ornekler  birden fazla amag igin
kullanilabilmektedir. Bu nedenle 6gretmenlerin hangi amaca
yonelik ornek segtikleri onemli olmakla birlikte (Dogan,
2021) bu calismanin sonucunda IMO adaylarinin ileride
derslerinde amaca hizmet edecek 6rnekler ve tiirleri hakkinda
yeterince bilgi sahibi olmadiklart goriilmiistiir. MO
adaylariin daha 6nceden 6rnek se¢imi ve kullanimi ile ilgili
deneyiminin olmamasi g6z 6niinde bulunduruldugunda 6rnek
tiirlerinin farkinda olmamalart kabul edilebilir bir sonugtur.
Ancak gelecekte 6gretmen adaylariin dogru 6rnek se¢iminin
Ogrencilerin  dgrenmesini  kolaylastiracagi, yanlis O6rnek
seciminin ise Ogrencilerin 6grenmesini gii¢lestirebilecegi
(Zodik ve Zaslavsky, 2008) diisiiniildiigiinde &gretmen
adaylarimin lisans &grenimleri siirecinde bu konudaki
eksikliklerinin  giderilmesi adma Onlemlerin  alinmast
onerilmektedir. Bununla birlikte Zodik ve Zaslavsky (2008)
bir¢ok matematik 6gretmenligi lisans programinin 6grenciler
igin Ogretimsel Orneklerin se¢imi ve kullanimi konusunda
sistematik bir hazirlik saglamlamadigina dikkat ¢gekmektedir.
Bu bakimdan lisans programlarinda 6gretimsel 6rneklerin
ozellikleri, se¢imi ve kullanimi {izerine ders igeriklerinin
olusturulmas: ve lisans Ogretimine yansitilmasi ile bu
eksikligin giderilebilecegi disiiniilmektedir. Bu bakimdan
aragtirmanin  sonuglar1  dogrultusunda IMO adaylarina
ogretmenlik egitimi aldiklar1 siirecte Orneklerin tiirleri,
amaglari, se¢imi ve kullanimina yonelik egitim almalart adina
lisans ders igeriklerinin hazirlanmast veya buna yonelik

se¢meli derslerin olusturulmast program gelistiricilere
onerilmektedir.  Ornegin  lisans  diizeyinde  verilen;
matematigin temelleri, sayilarin Ogretimi, matematik

ogretiminde iligkilendirme vb. 6gretim derslerinin igeriginde
O0gretmen adaylara senaryolar verilip drnek gelistirmeleri
istenerek uygulamaya doniikk caligmalar yapilabilir.
Boylelikle 0Ogretmen adaylarmin rettikleri  6rnekler
incelenerek bu kavrama yonelik bilgilerinin gelisimi kontrol
edilebilir.

Bu calismadan elde edilen sonuglar 2. sinifta 6grenim
goren IMO adaylarinin goriisleri ile siirlidir.  Benzer bir
caligma son sinif 6grencileri ile yiiriitilerek lisans derslerinin
Ogretmen adaylarmin o6gretimsel Ornekler hakkindaki
bilgilerinin  gelisimi ag¢isindan etkili olup olmadig1
arastirilabilir. Bununla birlikte ileride yapilacak ¢alismalarda
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O0gretmen adaylarina Ogretimsel ornekler ve tiirleri, 6rnek
secimi ve Ornek iiretimine yonelik egitim verilerek ders
planlart hazirlamalar1 istenebilir. Bdylelikle 6gretmen
adaylarmin  6rnek secimlerini ders planlarina nasil
yansittiklar1 arastirilabilir.
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Anahtar Kelimeler: Ozet: Bilgi cagmin bir getirisi olarak gelisen teknoloji furyasinin insanligi mecbur kildig1 ve
Sosyal Ag, hayatimizin bir pargasi haline gelen sosyal ag; her gegen giin biraz daha yagamimizin odak noktasi
Sosyal Ag Kullanimi, haline gelmistir. Oncesinde sayili ailenin evlerine girebilen teknolojik cihazlarm var oldugu
Ortaokul Ogrencileri, giinlerden, gliniimiizde yeni dogan ¢ocuklarin dahi sosyal medyada bir profile sahip oldugu giinlere
Sosyal Ag Analizi. dogru ilerlemis bulunmaktayiz. Sosyal aglarin insanlarin iletisimini, etkilesimini, isbirligini,

caligmasini ve hatta 6grenme siirecini bile yeniden sekillendirdigi giiniimiizde, bu ¢alismanin amact
ortaokul Ogrenimine devam eden 5-6-7-8. sinif Ogrencilerinin sosyal ag kullanimin analiz
edilmesidir. Bu amag¢ dogrultusunda bu ¢aligmada Kars ilinde bulunan bir devlet Ortaokulunun 5.
siif A/B - 6.simif A/B - 7.simif A/B - 8. smif A/B 6grencileri iizerinde anket uygulamasi
gerceklestirilmistir. Toplanan anket sonuglart ilgili istatistiksel testler yardimu ile analiz edilmistir.
Ankete 85 kiz, 87 erkek olmak {izere toplam 172 6grenci katilmigtir. Calismada nicel aragtirma
yontemlerinden tarama modeli kullanilmistir. 28 sorudan olusan ankette 6grencilerin demografik
bilgilerini ortaya koymak amaciyla katilimcilara sinif, sube, cinsiyet, uyku durumu, basari durumu
gibi sorular yoneltilirken; sosyal ag kullanimini tespit etmede hangi sosyal aglar1 kullandiklari, ne
kadar siiredir kullandiklari, giin i¢cinde ortalama internet kullanimlari gibi sorular yoneltilmistir.
Uygulanan 28 soruluk anket ile; 6grencilerin demografik 6zellikleri ile sosyal aglar tizerindeki
faaliyet durumlar1 arasindaki iliskinin tespit edilmesi amaglanmigtir. Veriler SPSS 24 programu ile
analiz edilerek; Ogrencilerin sosyal medyada ne amagla vakit gegirdikleri ve bu kullanimin
ogrenciler iizerindeki etkileri tespit edilmeye ¢alisilmistir. Arastirmada elde edilen sonuglarin
genglerin sosyal medya ortamlarini kullanim sikligindan yola ¢ikarak ilerde olusabilecek internet
bagimliligi, cep telefonu bagimliligt (Nomofobi) gibi olumsuz durumlara karsi alinabilecek
onlemlerin farkindalig agisindan 6nem arz edecegi dngoriilmektedir.

Social Network Usage Analysis of Secondary School Students: The Case of Kars Province

Keywords: Abstract: The social network, which has become a part of our lives, obliges humanity as a result
Social Network, of the developing technology frenzy as a result of the information age; it has become the focal point
Social Network Usage, of our lives a little more every day. We have progressed from the days when there were
Secondary School Students, technological devices that could enter the homes of a limited number of families, to the days when
Social Network Analysis even newborn children have a profile on social media. Considering that social networks are

reshaping people's communication, interaction, collaboration, work and even the learning process;
the purpose of this study is to analyze the social network usage of secondary school students. For
this purpose, in this study, a survey was conducted on 5th grade A/B - 6th grade A/B - 7th grade
A/B - 8th grade A/B students of a public secondary school in Kars. The collected survey results
were analyzed with the help of related statistical tests. A total of 172 students, 85 girls and 87 boys,
participated in the survey. In the study, the survey model, which is one of the quantitative research
methods, was used. In the questionnaire consisting of 28 questions, questions such as class, branch,
gender, sleep status, success status were asked to the participants in order to reveal the demographic
information of the students; In order to determine the use of social networks, questions such as
which social networks they use, how long they use them, and their average internet use during the
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day were asked. With the 28-question survey applied; it is aimed to determine the relationship
between the demographic characteristics of the students and their activity status on social networks.
By analyzing the data with SPSS 24 program; for what purpose students spend time on social media
and the effects of this use on students were tried to be determined. It is predicted that the results
obtained in the research will be important in terms of awareness of the precautions that can be taken
against negative situations such as internet addiction, mobile phone addiction (Nomophobia) that
may occur in the future, based on the frequency of use of social media environments by young

people.
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1. GIRIS

Internet kavraminin gelisimiyle birlikte zaman ve mekan
sinirlamalar1 ortadan kalkarak, en basta iletisim alaninda
olmak iizere her alanda yeni gelismeler meydana gelmistir
(Hilbert, 2012). Bu gelismeler sonucunda bilgisayar
teknolojileri, internet kullanimi ve sonrasinda sosyal aglar
aktif kullanilmaya baglanip giinliik hayatimizin vazgegilmez
birer parcalar1 haline gelmistir. Bireylerin sosyal bir ¢evreye
dahil olma arzulari, ¢evre ile iletisim ve sosyal gruplarda yer
alabilme istekleri zamanla sosyal aglarin kullanim
popiilerligini arttirmigtir (Webster, 2006). Kabatak ve Kog
(2011)’e  gore sosyal aglar, internet ortamlarindan
kullanicilarin kendi profillerini olusturarak kendilerini diger
kullanicilara tanittigi, farkli iilke ve kiiltiirdeki insanlarla
iletisim ve etkilesime gectikleri, gilinliik yasamda
kullandiklar1 jest ve mimikleri betimleyen simge ve
sembollerle duygu ve diisiincelerini aktardiklart sanal
ortamlar olarak ifade edilmektedir. Sosyal aglar ilk kez 1954
yilinda Barnes tarafindan, ¢evredeki diger insanlarla olan
iligkileri tanimlamak amaciyla kullanmigtir. Bugiin sosyal
aglar denildiginde karsimiza milyonlarca {iiyelige sahip
Facebook, Instagram ve Twitter ¢ikmaktadir. Son yillarda
sosyal medya kullanicilarinin sosyal aglarda harcadiklari
zaman ve bu aglara {iyelikte bulunan kullanict sayilarinin her
gecen giin artig gosterdigi  yapilan analizlerde ortaya
konulmustur. Ornegin bir donem en popiiler sosyal medya
ortamlarindan biri olan Facebook sosyal ag sitesinin 2017
yilinda 2 milyar 72 milyon kullanict profiline ulastigt
saptanmustir (Statistica, Facebook Users Worldwide, 2017).
Son yillarda Facebook sosyal aginin popiilerligini Instagrama
biraktigt ve daha ileri yas grubundaki kullanici profili
tarafindan tercih edildigi arastirmalarda ortaya konulmustur.

2022 yilinda yapilan arastirmalara goére Diinyadaki
toplam sosyal medya kullanici sayist 4.20 milyardir. Sosyal
medyada gegirilen giinliik siire diinya ortalamas1 2 saat 24
dakika, Tirkiye ortalamasi ise 2 saat 47 dakikadir. Tiim bu
sonuglar dogrultusunda sosyal medya kullanic1 sayisinin
duragan olmayip hizla artis gosterdigi sonucundan da
hareketle ilgili sanal ortamlarin bireyler lizerinde bagimlilik
yaratip olumsuz sonuglar dogurabilecegi gercegi ortaya
¢ikmaktadir. Bu olumsuz sonuclar 6zellikle kisilik yapilari
yeni yeni gelismekte olan ilkokul ve ortaokul 6grencilerini de
etkileyebilecek agir1 kullanimlar sonucunda ¢ocuklar zaman
kaybi, bilgi hirsizligi, sahte hesaplar, siber zorbalik ve diger
giivenlik problemleri gibi tehdit ve sorunlarla miicadele
etmek zorunda kalabileceklerdir. Ozellikle cocuklarin sosyal
ag araciligr ile goriisecekleri tammadig kisiler tarafindan
tehlikeli sayilabilecek durumlar1 yasamalari da mimkiin
olabilecektir. Bu konuda Ogretmenlerin, konu alan
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uzmanlarinin ve diger yetiskinlerin onlar1 bilgilendirmeleri
ve bilinglendirmeleri gerekmektedir.

Alan yazin incelendiginde sosyal ag kullanimi ve bu
aglarin ortaokul 6grencileri tizerindeki etkilerini konu edinen
birgok arastirma ve ¢aligmanin varligi dikkat cekmektedir. Bu
arastirmalarda elde edilen genel bir sonug olarak; ailelerin
egitim diizeyleri ylikseldik¢e 6grencilerin akilli telefon, tablet
gibi teknolojik cihazlara sahip olma oranlarmin artig
gosterdigi ve sosyoekonomik ve kiiltiirel diizeyi yiiksek
ogrencilerin  evlerindeki  bilgisayardan  aktif olarak
yararlandig1 sonucuna varilmistir. Internet baglanma, chat,
oyun oynama, ders ¢alisma gibi etkinlikler kullanimda 6ne
cikarken oOgrencilerin okul derslerine yonelik egitsel
yazilimlar1 kullanim oranlar1 oldukga diisiik bulunmustur.

Ilgili arastirmalara 6rnek olarak; Hancer ve Mise (2019)
calismalarinda ortaokul 6grencilerinin sosyal medyay: egitsel
amaclt kullanim diizeyleri ve sosyal medyaya yonelik
tutumlarmi aragtirmuslardir. 388 ortaokul Ogrencisi ile
gerceklestirdikleri ¢aligmanin sonuglarina gore; ortaokul
ogrencilerinin, sosyal medyay1 egitsel amagli kullanmalarina
yonelik diizeylerinin, orta diizeyde oldugu, cinsiyete gore
anlamli bir farkin olmadigs; tutum puanlarina bakildiginda ise
erkek Ogrencilerin puanlarinin kiz dgrencilerin puanlarina
gore daha yiiksek oldugu sonucu tespit edilmistir.

1.1. Arastirmanin amaci

Bu aragtirmanin amaci; arastirma yontemlerinden tarama
modelini kullanarak ortaokul O6grencilerinin sosyal ag
kullaniminin analiz edilmesidir. Bu amaca ulasabilmek igin
cevaplanmasi gereken temel sorular (alt amaglar) asagida
siralanmugtir:

1. Ogrencilerin iiyeligi oldugu sosyal aglar nelerdir?

2. Ogrencilerin sosyal aglari kullanim sikliklar1 (y1l bazinda)
nelerdir?

3. En ¢ok kullanim goren/tercih edilen sosyal ag hangisidir?
4. Oprenciler sosyal aglara en ¢ok hangi cihazla erismektedir?
5. Ogrenciler giin igerisinde ortalama kac saat sosyal ag
kullanmaktadir?

6. Ogrenciler sosyal aglar1 hangi amagla daha ¢ok
kullanmaktadir?

7. Cinsiyet degiskenine gore dgrencilerin sosyal ag kullanim
stirelerinde farklilik var m1?

1.2. Arastirmanin 6nemi

Gelecegimizin teminati olan c¢ocuklarimiz iginde
bulundugumuz cagda sosyal medya ortam ve araclarindan
gereginden fazla etkilenebilmektedir. Bu etkilenme yas,
gelisim, sosyal ve ¢evresel faktorlere bagli olarak c¢esitlilik
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gostermekte olup olumlu ve/veya olumsuz sonuglari
beraberinde getirmektedir. ilkdgretim diizeyine diisen bu
kullanimlarin gerek fiziksel gerekse de zihinsel etkileri pek
cok disiplin alanlarina konu olup bu konuda bir¢cok
aragtirmalar yapilmaktadir. Hatta bu kullanimlar ¢ocuklarin
ebeveynlerinin sosyal medya kullanmim sikliklari, sosyal
medyaya bakis agilari, kullanim tutumlart gibi degiskenler
araciligi ile de karsilastirmali test edilmektedir.

Bu aragtirmada 28 sorudan olusan ankette 0grencilerin
demografik bilgilerini ortaya koymak amaciyla katilimeilara
siif, sube, cinsiyet, uyku durumu, basar1 durumu gibi sorular
yoneltilirken; sosyal ag kullanimini tespit etmede hangi
sosyal aglar1 kullandiklari, ne kadar siiredir kullandiklari, giin
icinde ortalama internet kullanimlar1 gibi sorular
yoneltilmistir. Uygulanan 28 soruluk anket ile dgrencilerin
demografik o6zellikleri ile sosyal aglar lizerindeki faaliyet
durumlart arasindaki iligskinin tespit edilmesi amaglanmustir.
Tiim bunlar 15181inda; arastirmada elde edilen sonuglarin
genglerin sosyal medya ortamlarini kullanim sikligindan yola
c¢ikarak ilerde olusabilecek internet bagimliligi, cep telefonu
bagimliligt (Nomofobi) gibi olumsuz durumlara karst
alimabilecek onlemlerin farkindaligi agisindan Onem arz
edecegi 6ngoriilmektedir.

2. YONTEM
2.1. Arastirma modeli

Caligsmada nicel arastirma yontemlerinden tarama modeli
kullanilmistir. Tarama modeli, ge¢miste ya da gliniimiizdeki
bir durumu var oldugu sekliyle betimleyen, 6grenmenin
gerceklesmesi ve bireyde istenen davraniglarin gelismesi igin
uygulanan siireglerin tiimii olarak tanimlanmaktadir (Karasar,
2011). Calismada ilgili modelin “iligkisel tarama” tiirii tercih

edilmistir. Bu kapsamdan yola c¢ikarak; degiskenler
arasindaki iliskilerin diizeyi saptanmaya ¢alisilmistir.

2.2. Calisma grubu

Aragtrmanin ¢aligma grubunu, 2022-2023 egitim-
ogretim yili Kars ili Merkez Ilgesinde bulunan bir devlet
okulunun Ortaokulunda dgrenim goren 5-6-7-8. siniflardan
A ve B subesinde 6grenim goren 87 erkek 85 kiz toplam
172 6grenci olugturmaktadir.

2.3. Veri toplama araci

Ortaokul 6grencilerinin sosyal ag kullanim analizini
ortaya koymak amaci ile yapilan literatiir taramasi
sonucunda Pehlivanoglu ve Duru (2015) tarafindan
gelistirilen anket formu izin alinarak kullanilmigtir. Ankete
formuna ait sorular Ek 1; izne iliskin belge ise Ek 2’de
sunulmustur.

2.4. Verilerin analizi

Veriler SPSS 24 programi ile analiz edilerek
¢oziimlenmistir. Toplanan anket sonuclart ilgili istatistiksel
testler yardimi ile analiz edilmistir. Arastirmada veriler
normal dagilim gosterdiginden istatistiksel testlerden
degiskenler arasindaki iliskiyi tespit etmek amaciyla
bagimsiz grup t testi kullanilmistir. Bagimsiz 6rneklem t testi,
iki bagimsiz grup arasinda ortalamalara bakarak istatistiksel
olarak anlamli bir fark olup olmadigini test etmek igin
kullanilir. Calismada Ogrencilerin sosyal aglara yonelik
kullanim sikliklarmi tespit etmek {izere frekans ve yiizde
degerlerinden yararlanilmigtir.

3. BULGULAR

Arastirmada elde edilen bu bulgular asagida tablolar
araciligi ile sunulmustur:

Tablo 1. Demografik bulgular

Degisken Kategori Frekans (%)
5.Smif 43 25,0
6.Smf 38 22,1
Simf
7.Smf 46 26,7
8.Smf 45 26,2
o Kiz 85 49,4
Cinsiyet
Erkek 87 50,6
80-100 arasi 84 48,8
60-79 arasi 58 33,7
Ortalama Basar: Puam
40-59 arasi 27 15,7
0-39 arasi1 3 1,7
5 saatten az 29 16,9
Giinliik Uyku Saati 6-8 saat 98 57,0
8 saatten fazla 44 25,6
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Tablo 1’ e gore sif degiskenine gore; %251 5.s1nif,
%22,1’1 6.smif, %26,7’si 7.smif, %26,2’si 8.smif tan
olusup; katilimcilarin %494 i kiz, %50,6’s1 erkektir.
Katilan ogrencilerin ortalama basar1 puanlarina gore
%48.,8°1 80-100 aras1, %33,7’si 60-79 arasi, %15,7 si 40-59
arast, %1,7’si 0-39 aras1 puanlara sahiptir. Giinlik uyku
saati ise 16,9’u 5 saatten az, %57’si 6-8 saat arasi, %25,6
‘s1 8 saatten fazla geklindedir.

Tablo 2 incelendiginde cinsiyet degiskenine gore
ogrencilerin sosyal aglara sahiplik durumlari; Instagram igin,
kiz 6grencilerin 59’u erkek dgrencilerin 113’{, Twitter i¢in,
kiz 6grencilerin 32’si erkek 0grencilerin 140’1 ve Facebook
icin kiz Ogrencilerin 41’1 erkek 6grencilerin 131’1 olarak
tespit edilmistir. Elde edilen bulgulara gore cinsiyet degiskeni
acisindan  degerlendirildiginde; sosyal aglara sahiplik
durumlarinin erkek o&grenciler lehine oldugunu; Twitter
sosyal ag ortaminin kiz 6grenciler tarafindan siklikla tercih
gormedigi ve erkek ogrencilerde ise bu durumun aksine
Twitter’in en ¢ok tercih gbren sosyal ag oldugu ortaya
konulmustur.

Tablo 3 incelendiginde yi1l degiskenine gore; Instagram
sosyal agina sahip olma siiresi incelendiginde 172 &grenci
dikkate alindiginda sikligin “2 yildan az” degiskeni lehine
oldugu tespit edilmistir. Bu sonuca gore Instagramin son
yillarda sahiplik artis1 gdsteren bir sosyal ag ortami oldugu
sonucu dogrulanmaktadir.

Tablo 4 incelendiginde yil degiskenine gore; Twitter
sosyal agina sahip olma siiresi incelendiginde 172 6grenci

dikkate alindiginda sikligin “2 yildan” degiskeni lehine
oldugu tespit edilmistir.

Tablo 5 incelendiginde yil degiskenine gore; Facebook
sosyal agina sahip olma siiresi incelendiginde 172 6grenci
dikkate alindiginda sikligin “2 y1l” degiskeni lehine oldugu
tespit edilmistir.

Tablo 6°dan elde edilen verilere gore; 6grencilere yapilan
anket ile Instagram, Twitter ve Facebook ‘a sahip olma
stireleri frekans analizi ile belirlenmistir. Instagram’a sahip
ogrencilerin daha fazla oldugu ve en ¢ok kullanilan sosyal
agin da Instagram oldugu verilerine ulagilmistir.

Tablo 7°den elde edilen verilere gdre; 6grencilerin sosyal
aga aglara baglanirken en cok tercih ettikleri cihaz “akilli
telefonlar” olarak tespit edilmistir. Akilli telefonlari
siralamada tabletler takip ederken tiim cihazlardan baglanti
durumlarinin da siklig: dikkat ¢ekmistir.

Tablo 8 incelendiginde arasgtirma grubunun %57.5’inin
sosyal aglar1 kullanarak hocalar1 ve arkadaslari ile daha iyi
iletisim kurdugunu; % 39.6’sinin ise sosyal agin bu durumu
etkilemedigi sonucu ortaya konulmustur.

Cinsiyete Gore Alt Gruplarin Karsilastirilmasi (Tablo 9)
bagimsiz iki grup t testi ile yapilmis ve sonug olarak alt
gruplar arasinda cinsiyet degiskenine gore anlamli bir farka
rastlanilmamustir (p>0,05).

Table 2. Cinsiyet degiskenine gore sosyal aglara sahip olunma siireleri

Cinsiyet Instagrama Sahip Olma Twitter’a Sahip Olma Facebook’a Sahip Olma
(N) (N) (N)
Kiz 59 32 41
Erkek 113 90 101

Table 3. Y1l degiskenine gore Instagram’a sahip olma siiresi

Yil f %
2 Yildan Az 78 45.3
2 Y1l 45 26.3
3Yi1l 30 17.4
3 Yildan Fazla 19 11.0
Toplam 172 100

Table 4. Y1l degiskenine gore Twitter’a sahip olma siiresi

Yil f %

2 Yildan Az 41 26.8

2 Y1l 54 34.3

3 Y1l 33 22.3

3 Yildan Fazla 25 175
Toplam 172 100
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Table 5. Y1l degigskenine gore Facebook’a sahip olma siiresi

Yil f %

2 Yildan Az 41 26.8

2 Yil 54 34.3

3 Yil 33 22.3

3 Yildan Fazla 25 175

Toplam 172 100
Table 6. En ¢ok kullanilan sosyal ag

Sosyal Ag f %

Instagram 172 394

Facebook 152 28.6

Twitter 112 32.0

Table 7. Sosyal aga baglanirken en ¢ok kullanilan cihaz

Cihaz f %
Akalli Telefon 76 441
Tablet 34 19.7
Bilgisayar 11 6.6
Hepsi 51 29.6
Toplam 172 100
Table 8. Sosyal ag ile arkadas iletisimi
f %
Evet 99 57.5
Hayir 68 39.6
Kararsizim 5 2.9
Toplam 172 100

Table 9. Kiz ve erkek 6grencilerin sosyal ag kullanim siireleri

Cinsiyet N X Sd S T P
Kiz 87 2.0585 0.37857 0.06912 2.757 0.930
Erkek 85 3.1731 0.39789 0.09650
Toplam 172
Sosyal aglarin insanlarin iletisimini, etkilesimini, bu kullanimin &grenciler iizerindeki etkileri tespit edilmeye

isbirligini, ¢alismasini ve hatta 6grenme siirecini bile yeniden
sekillendirdigi gliniimiizde, bu calismanin amaci ortaokul
6grenimine devam eden 5-6-7-8. siif 6grencilerinin sosyal
ag kullanimin analiz edilmesidir. Bu amag¢ dogrultusunda bu
caligmada Kars ilinde bulunan bir devlet Ortaokulunun 5.
sif A/B - 6.smif A/B -7.smif A/B - 8. siif A/B 6grencileri
iizerinde anket uygulamasi gergeklestirilmistir. Toplanan
anket sonuclar ilgili istatistiksel testler yardimi ile analiz
edilmistir. Ankete 85 kiz, 87 erkek olmak iizere toplam 172
ogrenci katilmustir. Calismada nicel arastirma
yontemlerinden tarama modeli kullanilmistir. Caligmada
ilgili modelin “iligkisel tarama” tiiri tercih edilmistir. Bu
kapsamdan yola ¢ikarak; degiskenler arasindaki iliskilerin
diizeyi saptanmaya calisiimstir.

Arastirmada veriler SPSS 24 programi ile analiz edilerek;
ogrencilerin sosyal medyada ne amagla vakit gegirdikleri ve
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calistlmistir. Elde edilen bulgular 6zetlendiginde; cinsiyet
degiskenine gdre Ogrencilerin sosyal aglara sahiplik
durumlart; Instagram i¢in, kiz Ogrencilerin 59’u erkek
ogrencilerin 113’1, Twitter i¢in, kiz 6grencilerin 32’si erkek
ogrencilerin 140’1 ve Facebook icin kiz 6grencilerin 41’1
erkek O0grencilerin 131°1 olarak tespit edilmistir. Elde edilen
bulgulara gore cinsiyet degiskeni agisindan
degerlendirildiginde; sosyal aglara sahiplik durumlarinin
erkek 6grenciler lehine oldugunu; Twitter sosyal ag ortaminin
kiz &grenciler tarafindan siklikla tercih gormedigi ve erkek
ogrencilerde ise bu durumun aksine Twitter’in en ¢ok tercih
goren sosyal ag oldugu ortaya konulmustur. Y1l degiskenine
gore; Instagram sosyal agina sahip olma stiresi incelendiginde
172 o6grenci dikkate alindiginda sikligin “2 yildan az”
degiskeni lehine oldugu tespit edilmistir. Bu sonuca gore
Instagramin son yillarda sahiplik artis1 gdsteren bir sosyal ag
ortam1 oldugu sonucu dogrulanmaktadir. Y1l degiskenine
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gore; Twitter sosyal agma sahip olma stiresi incelendiginde
172 6grenci dikkate alindiginda sikligin “2 yildan” degiskeni
lehine oldugu tespit edilmistir. Y1l degiskenine gore;
Facebook sosyal agina sahip olma siiresi incelendiginde 172
ogrenci dikkate alindiginda sikligin “2 y1l” degiskeni lehine
oldugu tespit edilmistir.

Ogrencilere yapilan anket ile Instagram, Twitter ve
Facebook ‘a sahip olma siireleri frekans analizi ile
belirlenmistir. Instagram’a sahip Ogrencilerin daha fazla
oldugu ve en ¢ok kullanilan sosyal agin da Instagram oldugu
verilerine ulasilmistir. Ogrencilerin  sosyal aga aglara
baglanirken en c¢ok tercih ettikleri cihaz “akilli telefonlar”
olarak tespit edilmistir. Akilli telefonlar1 siralamada tabletler
takip ederken tiim cihazlardan baglanti durumlarinin da
siklig1 dikkat ¢ekmistir. Bir diger sonug; arastirma grubunun
%357.5’inin sosyal aglar1 kullanarak hocalar1 ve arkadaslari ile
daha iyi iletisim kurdugunu; % 39.6’sinin ise sosyal agin bu
durumu etkilemedigi sonucu ortaya konulmustur. Cinsiyete
Gore Alt Gruplarin Karsilastirilmast bagimsiz iki grup t testi
ile yapilmigs ve sonu¢ olarak alt gruplar arasinda cinsiyet
degiskenine gore anlamli bir farka rastlanilmamustir.

4. TARTISMA

Alan yazin incelendiginde arastirmada elde edilen
bulgular benzer caligmalarla karsilagtirilmalidir. Buna gore;
Tuglu (2017), arastirmasinda ortaokul 6grencilerinin sosyal
medyay1 kullanim amaglar1 ve sosyal medya kullanimlarina
iliskin tutumlari tizerine yapriklart galismanin sonuglarina
gore; 6grenciler sosyal medyay1 en ¢ok arkadaslariyla iletisim
amaciyla kullandigi ve sosyal medya kullanimlarina iligkin
tutumlarinda cinsiyet, yas, sif diizeyi ve okul tiri
demografik degiskenleri arasinda anlamli farkliliklar
bulundugu ortaya konulmustur. Borek¢i vd., (2018)
calismalarinda ortaokul 7. sinif dgrencilerinin sosyal medya
kullanim amaglarini incelemisler sonug olarak; sosyal medya
uygulamalarindan en ¢ok kullanilan sosyal paylasim sitesinin
youtube  ve  Instagram  oldugu, sosyal medya
uygulamalarininim her giinii giin i¢inde 1-2 saat kullanildig:
siklig1 tespit edilmistir.

5. SONUC ve ONERILER

Arastirma sonucunda elde edilen bulgulara gore asagidaki
oneriler sunulmustur;

Sosyal aglarin kullanimi velilere anlatilmali, velilerin de
Ogrencileri  sosyal ag kullammmi  dogrultusunda
bilgilendirmesi saglanmalidir.

Ogrencilerin sosyal aglar1 bilingli kullanmas1 igin onlara
Ogretmen, aileleri ve daha da Onemlisi alan uzmanlari
tarafindan yonlendirmeler yapilmalidir.

Sosyal agin islevi 0grencilere anlatilmali, daha dogru
kullanim1 y6niinde 6grenciler 6zendirilmelidir.
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Ders kaynaklari, 6devler, ders notlari veya sinav
sonuclarmin  sosyal aglar iizerinden paylasilmasi
konusunda 6grenciler bilinglendirilmelidir.

6. KAYNAKLAR

Borekei, G., Gozen, M., Bigici, S. ve Giiler, S. (2018).
Ortaokul 7.Smif Ogrencilerinin Sosyal Medya Kullanim
Amaglar1 incelenmesi. Konyaalt1 Rehberlik Ve Arastirma
Merkezi Psikolojik Danigma Ve Rehberlik Hizmetleri
Bolimii.
https://karam.meb.k12.tr/meb_iys_dosyalar/07/20/97454
3/dosyalar/2019_01/28141920 KARAM_web_sitesine_
Yzet_sosyal_medya-converted.pdf

Hanger, A. H. & Mise, H. (2019). Ortaokul Ogrencilerinin
Sosyal Medyay: Egitsel Amagli Kullanma Durumlart ve
Sosyal Medyaya Yonelik Tutumlari. Folklor/Edebiyat,
folklor/edebiyat, 18-30. DOI: 10.22559/folklor.923

Kog, M. ve Karabatak, M. (2011). Sosyal Aglarin Ogrenciler
Uzerindeki Etkisinin Veri Madenciligi Kullanilarak
Incelenmesi. 5. Bilgisayar Ve Ogretim Teknolojileri
Sempozyumu, Firat Universitesi, Elazig.

Pehlivanoglu, M., K. ve Duru, N. (2015). Veri Madenciligi
Teknikleri Kullanilarak Ortaokul Ogrencilerinin Sosyal
Ag Kullamm Analizi: Kocaeli Ili Ornegi. Diizce
Universitesi Bilim ve Teknoloji Dergisi, 3, 508-517.

Statistica, = Facebook  Users  Worldwide,  (2017).
https://www.statista.com/statistics/264810/number-of-
monthly-active-facebook-users

Tuglu, B. (2017). Ortaokul 6grencilerinin sosyal medyay1
kullanim amaglar1 ve sosyal medya kullanimlarina iliskin
tutumlart. (Yiksek lisans tezi). https://tez.yok.gov.tr
sayfasindan erisilmistir.

Webster, Frank (2006). Theories of the Information Society.
3rd Ed.Oxon: Routledge.


https://karam.meb.k12.tr/meb_iys_dosyalar/07/20/974543/dosyalar/2019_01/28141920_KARAM_web_sitesine_Yzet_sosyal_medya-converted.pdf
https://karam.meb.k12.tr/meb_iys_dosyalar/07/20/974543/dosyalar/2019_01/28141920_KARAM_web_sitesine_Yzet_sosyal_medya-converted.pdf
https://karam.meb.k12.tr/meb_iys_dosyalar/07/20/974543/dosyalar/2019_01/28141920_KARAM_web_sitesine_Yzet_sosyal_medya-converted.pdf
doi:%2010.22559/folklor.923
https://www.statista.com/statistics/264810/number-of-monthly-active-facebook-users
https://www.statista.com/statistics/264810/number-of-monthly-active-facebook-users

Kafkas Universitesi ) Kafkas University
o : - . Institute of Natural and Applied Science
Fen Bilimleri Enstitiisii Dergisi Tournal

Cile 16, Say1 1, 1-46, 2023 Volume 16 Issue 1, 1-46, 2023

Bu Sayimin Hakem Listesi (Alfabetik Sira)
The Refrees Liste of This Issue (in Alphabetical Order)

Hakem Kurulu / Reviewer Board

Ayse ALKAN
Bahri GUR
Baris KARTAL
Gokay ACIKYILDIZ
Khalik G. GUSEINOV
Metin CENGEL
Muhammed Arslan Omar
Mustafa KAPLAN
Nigar YILDIRIM AKSOY
Ruhsen ALDEMIR ENGIN
Serap CELEN
Vedat ADIGUZEL

46


https://dergipark.org.tr/tr/pub/@aysealkan
https://dergipark.org.tr/tr/pub/@bgur_kimya
https://dergipark.org.tr/tr/pub/@ta9abk
https://dergipark.org.tr/tr/pub/@gky162
https://dergipark.org.tr/tr/pub/@5DDCBB-3B3B7C-E44CEF-DE67B7-F6F7CE-D71686-469647-917464-857C0F-DFF7A8-714630-38
https://dergipark.org.tr/tr/pub/@cengel
https://dergipark.org.tr/tr/pub/@m_arslan
https://dergipark.org.tr/tr/pub/@mustafa.kaplan
https://dergipark.org.tr/tr/pub/@nyaksoy
https://dergipark.org.tr/tr/pub/@ruhsen-aldemir-engin
https://dergipark.org.tr/tr/pub/@serap.celen@ege.edu.tr
https://dergipark.org.tr/tr/pub/@vedatadiguzel




