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ÖZET
Bu çalışmada ülkemizdeki elektrik enerjisi üretimi durumu, enerji kaynaklarının elektrik enerjisi üretiminde
değişimi hakkında bilgiler paylaşılmış ve elektrik enerjisi üretiminin enerji kaynaklarına göre dağılımı incelenecek
ve elektrik enerjisi üretiminin CO2 salınımı üzerine etkisi ortaya konulmuştur. Yapılan hesaplamalar sonucunda
doğalgaz ile elektrik enerjisi üretimi sonucunda 2019 yılı için 2,94.1010 kg, 2020 yılı için 3,69.1010 kg CO2 salınımı
gerçekleştiği ortaya konulmuştur. Elektrik enerjisi üretimi için doğalgaz kullanımı sonucu 2019 yılından 2020
yılına yaklaşık %25,5’lik bir artış olduğu belirlenmiştir. Benzer şekilde ülkemizde elektrik üretimi amacıyla kömür
kullanımı sonucu 2019 yılında 1,373. 1011 kg, 2020 yılında ise 1,29. 1011 kg CO 2 salınımı gerçekleşmiştir.
Elektrik enerjisi üretimi için kömür kullanımı sonucu 2019 yılından 2020 yılına yaklaşık %6’lık bir azalma olduğu
belirlenmiştir. Ülkemizde Elektrik enerjisi üretimi için doğalgaz ve kömürün kullanılması sonucu 2019 yılında
toplam 1,667.1011 kg 2020 yılında ise 1,659. 1011 kg CO2 salınımı gerçekleştiği hesaplanmıştır. Böylelikle 2020
yılında elektrik enerjisi üretimi için kullanılan doğalgaz ve kömürün sebep olduğu CO 2 salınımı bir önceki yıla
kıyasla %0,0048 oranda azalma sağlamıştır.
Anahtar Kelimeler: karbondioksit salınımı, enerji üretimi, konvansiyonel yakıtlar

THE EFFECT OF ELECTRİCİTY GENERATİON ON CO2 EMİSSİON İN TURKEY
ABSTRACT
In this study, the electricity situation in our country, and shared information about the change of energy sources in
electricity production electricity production electricity production and distribution will be examined according to
the energy resources of the effect on CO2 emissions have been demonstrated. As a result of the calculations, it was
revealed that 2.94.1010 kg of CO2 was released for 2019 and 3.69.1010 kg for 2020 as a result of natural gas and
electric power generation. As a result of the use of natural gas for the production of electrical energy, it was
determined that there was an increase of about 25.5% from 2019 to 2020. Similarly, as a result of the use of coal
for the purpose of electricity generation in our country, 1,373 in 2019. it is 1011 kg, and in 2020 it is 1.29. 1011
kg of CO2 was released. As a result of the use of coal for the production of electrical energy, it was determined
that there was a decrease of about 6% from 2019 to 2020. As a result of the use of natural gas and coal for the
production of electrical energy in our country, a total of 1,667.1011 kg in 2019 and 1,659 in 2020. it has been
calculated that 1011 kg of CO2 is released. Thus, the CO2 emission caused by natural gas and coal used for
electricity generation in 2020 decreased by 0.0048% compared to the previous year.

1

Fatih YİĞİT, Ahmet KABUL, Mehmet ALTINKAYNAK, International Journal of Applied Sciences and Computational Engineering 1:1 (2021) 1-7

Keywords: carbon dioxide emissions, energy production, conventional fuels

1. GİRİŞ
İnsanların daha konforlu yaşam şartlarına sahip olmaları için gelişen teknoloji beraberinde daha
fazla enerji tüketimini de getirmektedir [1]. Konfor şartlarının sağlanması için aydınlatma
sistemleri, ısıtma-soğutma sistemleri, elektronik cihazlar her geçen gün artmaktadır. Ayrıca
insanların giyim, barınma, ulaşım gibi tüketim mallarına daha çok ihtiyaç duyması bu ürünlerin
üretimlerinin artması gerekliliğini ortaya çıkarmıştır. Bu durum daha fazla sanayileşme ve
üretimi zorunlu kılmıştır. Tüm bu ihtiyaçların karşılanabilmesi için daha fazla enerji tüketimi
gerçekleşmektedir [2].
Artan enerji ihtiyacının karşılanabilmesi için sahip olunan enerji rezervleri hızla
tüketilmektedir. Yenilenebilir enerji ve nükleer enerji dışında kalan konvansiyonel enerji
kaynakları fosil kökenlidir. Son yıllarda Yenilenebilir enerji kaynaklarının kullanımı oldukça
yaygınlaşmış olsa da konvansiyonel enerji kaynaklarının enerji üretimindeki payı hala çok
yüksek seviyelerdedir [2]. Konvansiyonel enerji kaynaklarının kullanımı ile çevreye ciddi
oranda CO2 salınımı olmaktadır. Bu durum yaşanılabilir çevrenin hızla tahrip olmasına sebep
olmaktadır. Bu nedenle çok sayıda ülke bu sorunu çözmek adına Kyoto Protokolü, BM İklimsel
Değişiklikler Çerçeve sözleşmesi gibi çeşitli anlaşmaları hayata geçirmeye çalışmaktadır.
Ülkemiz de bu çevre tahribatının en aza indirilmesi kapsamında ‘Yeşil Mutabakat’ gibi çeşitli
eylem planları hazırlamakta ve hayata geçirme çalışmalarını yürütmektedir.
Bu çalışmada ülkemizdeki elektrik enerjisi üretimi durumu, enerji kaynaklarının elektrik
enerjisi üretiminde değişimi hakkında bir perspektif oluşturulmaya çalışılacaktır. Ayrıca
elektrik enerjisi üretiminin enerji kaynaklarına göre dağılımı incelenecek ve elektrik enerjisi
üretiminin CO2 salınımı üzerine etkisi ortaya konulacaktır.
1.1. Türkiye’de Elektrik enerjisi üretimi
Ülkemizde elektrik üretimi 2018 yılında 304,8 milyar kWh, 2019 yılında 303,9 milyar kWh,
2020 yılında 305,4 milyar kWh olarak gerçekleşmiştir. Ülkemizde elektrik enerjisi üretim
santrali sayısı, 2019 yılı Eylül ayı sonu itibarıyla 8.069’a (Lisanssız santraller dahil)
yükselmiştir. Mevcut santrallerin 669 adedi hidroelektrik, 68 adedi kömür, 262 adedi rüzgâr,
52 adedi jeotermal, 330 adedi doğal gaz, 6.435 adedi güneş, 253 adedi ise diğer kaynaklı
santrallerdir [3].
T.C. Enerji Piyasası Düzenleme Kurumu Strateji Geliştirme Dairesi Başkanlığı tarafından
hazırlanan Elektrik Piyasası 2020 Yılı Piyasa Gelişim Raporuna göre 2020 Yılı Sonu İtibariyle
Kaynak Bazında Kurulu Güç ve Üretim Değerleri (Lisanslı ve lisanssız santraller dâhil edilerek)
Tablo 1. De gösterilmiştir.
Tablo 1. 2020 Yılı Sonu İtibariyle Kaynak Bazında Kurulu Güç ve Üretim Değerleri [3]
KAYNAK TÜRÜ

TOPLAM KURULU
GÜÇ* (MW)

ORAN
(%)

TOPLAM
(GWh)

HİDROLİK

30.983,90

32,3

78.114,95

25,6

DOĞAL GAZ

26.041,93

27,2

69.277,54

22,7

2

ÜRETİM* ORAN
(%)
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LİNYİT

10.119,92

10,6

38.163,85

12,5

İTHAL KÖMÜR

8.986,85

9,4

62.466,47

20,5

RÜZGÂR

8.832,40

9,2

24.680,83

8,1

GÜNEŞ

6.667,42

7,0

11.242,48

3,7

JEOTERMAL

1.613,19

1,7

9.929,41

3,3

BİYOKÜTLE

1.115,59

1,2

5.501,94

1,8

TAŞ KÖMÜRÜ

810,77

0,8

3.415,83

1,1

ASFALTİT

405,00

0,4

2.222,88

0,7

FUEL OİL

305,93

0,3

313,04

0,1

NAFTA

4,74

0,0

0,00

0,0

LNG

1,95

0,0

0,00

0,0

MOTORİN

1,04

0,0

1,00

0,0

TOPLAM

95.890,61

100,00

305.330,21

100,00

Ülkemizde gerçekleşen elektrik enerjisi üretimin kaynaklara göre dağılımı ortalama olarak
2019 ve 2020 yılı için aşağıdaki Tablo 2’ de verilmiştir [4].
Tablo 2. 2019 ve 2020 yılı Elektrik enerjisi üretimin kaynaklara göre dağılımı [4]
Türkiye
2019

2020

Yağ

Doğal gaz Kömür Hidroelektrik Yenilenebilir Diğer Toplam

Terawatt- 0,30 57,30
saat

112,90

88,80

43,30

1,20

303,90

Yüzde

19%

37%

29%

14%

0%

100%

Terawatt- 0,1
saat

70

106,1

78,1

49,8

1,3

305,4

Yüzde

23%

35%

26%

16%

0%

100%

0%

0%

2019 yılı toplam elektrik enerjisi üretiminin kaynaklara göre dağılımı Şekil 1’de, 2020 yılı yılı
toplam elektrik enerjisi üretiminin kaynaklara göre dağılımı Şekil 2’de pasta dilim grafiği
şeklinde gösterilmiştir.
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Yenilenebilir
14%

Diğer
Yağ
1%
0%

Doğal gaz
19%

Hidroelektrik
29%
Kömür
37%

Şekil 1. 2019 yılı toplam elektrik enerjisi üretiminin kaynaklara göre dağılımı
Yenilenebilir
16%

Diğer
Yağ
0%
0%

Doğal gaz
23%

Hidroelektrik
26%

Kömür
35%

Şekil 2. 2020 yılı toplam elektrik enerjisi üretiminin kaynaklara göre dağılımı
Ülkemizde enerji kaynaklarının elektrik üretimi için kullanım durumlarına bakıldığında
karbondioksit salınımına sebep olan Doğalgaz ve kömür dikkate alındığında doğalgaz
kaynağının payı Şekil 1’de görüldüğü üzere 2019 yılına %19 iken Şekil 2’de görüldüğü gibi
2020 yılında %24’e yükselmiştir. Kömür kaynağına bakıldığında payın 2019 yılına %37 iken
2020 yılında %35’e düştüğü görülmektedir.
Karbondioksit salınımı olmayan kaynaklar bakımından incelendiğinde, hidroelektrik santralin
payı 2019 yılına %29 iken 2020 yılında %26’ya düşmüştür. Yenilebilir enerji kaynakları
bakımında rüzgar, güneş, jeotermal gibi yenilenebilir enerji kaynaklarının toplamının payı 2019
yılına %14 iken 2020 yılında %16’ya yükselmiştir.
Bir genelleme yapılacak olursa karbondioksit üretimine sebep olan doğalgaz ve kömür gibi
kaynakların toplamının paydaki değişimi 2019 yılında %56 dan 2020 yılında %58’e
yükselmiştir. Diğer taraftan karbondioksit salınımı olmayan yenilenebilir enerji kaynaklarının
toplam üretimdeki payı 2019 yılında %43’ten 2020 yılında %42’ye gerilemiştir. Bu durum 2020
yılında elektrik enerjisi üretmek için daha fazla karbondioksit salınımı yapıldığını ifade
etmektedir.
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1.2. Termik Santrallerde Elektrik Üretimi
Fosil kökenli enerji kaynaklar, termik santrallerde elektrik enerjisine dönüştürülürler. Doğalgaz
Brayron çevrimi diye adlandırılan bir güç çevriminde kullanılarak elektrik enerjisine
dönüştürülürken, kömür ve türleri Rankine çevrimi diye adlandırılan buharlı güç çevrimlerinin
kazanında yakılarak elektrik enerjisine dönüştürülürler. Her iki çevrimde de fosil kökenli
yakıtın yanması sonucu açığa çıkan ısı enerjisinin doğrudan (yanma sonu gazları) ya da dolaylı
olarak (suya aktarılıp su buharı eldesi) türbine aktarılması ve türbinde dönme hareketinin elde
edilmesinde sağlanır. Böylelikle türbinde elde edilen mekanik dönme hareketi jeneratörler
vasıtasıyla elektrik enerjisine dönüştürülür [5].
Elektrik enerjisi dönüşümlerinde verim türbin giriş sıcaklığı, türbin giriş basıncı ve türbin çıkış
basıncı gibi çeşitli etmenlerle doğrudan bağıntılıdır. Ülkemizde kullanılan çeşitli termik
santraller farklı kömür türleri kullanmasıyla birlikte farklı çalışma (farklı türbin giriş basıncı,
türbin giriş sıcaklığı, türbin çıkış basıncı gibi) şartlarına da sahiptirler. Ayrıca aktif halde çalışan
santrallerimizin kurulduğu dönemlerdeki teknolojinin getirdiği şartlardan ötürü ülkemizdeki
termik santraller arasında verim farklılıkları oldukça fazladır.
Bu çalışmada yapılacak olan inceleme toplam değişimleri ortaya koymak amacıyla olduğundan
her santralin verimi birbirinden farklı olsa da doğal gaz ve kömür kaynaklı santral için ortalama
bir verim kabul edilecektir. Böylelikle Doğalgaz ve kömür türlerinin yanması sonucu açığa
çıkacak olan karbondioksit salınımını ortalama değeri çok daha kolay hesap edilmiş olacaktır.
Ülkemizde faaliyet gösteren doğalgaz kaynaklı termik santrallerin ortalama verimleri %38,
kömür kaynaklı termik santrallerin ortalama verimi % 35 olarak kabul edilmiştir [6,7].
1.3. Termik Santrallerde CO2 salınımları
Elde edilen verilere göre 2019 yılında doğalgaz kullanılarak üretilen 57, 3 milyar kWh, 2020
yılında 70 milyar kWh, 2019 yılında kömür kullanılarak üretilen 112,9 milyar kWh ve 2020
yılında 106 milyar kWh enerjinin sebep olduğu karbon salınımı kabul edilen termik santral
verimleri ile hesaplanabilir.
1 m3 doğal gazın yakılması sonucu ortaya çıkacak enerji miktarı 8700 kcal/m3’tür [8]. Ayrıca
1 kg taş kömürü, 1 kg linyit ve 1 kg antrasitin yanması sonucu açığa çıkan enerji miktarları
sırasıyla 3150 kcal/kg, 5750 kcal/kg, 9500 kcal/kg’dır [9].
Doğalgaz yakıtının sahip olduğu karbon oranı yaklaşık %75 tir ve doğal gazın yoğunluğu
ortalama olarak 0.717 kg/m³’tür [8]. Böylelikle yıllık 57, 3 milyar kWh (2019 yılı için) elektrik
enerjisi üretmek için %38 verimli doğalgaz çevrim santralinde 1,49.1010 m3 (1,0687. 1010 kg)
doğalgaz yakılması gerekmektedir. Benzer şekilde 70 milyar kWh elektrik enerjisi (2020 yılı
için) üretmek için % 38 verimli doğalgaz çevrim santralinde 1,82.1010 m3 ( 1,3056. 1010 kg)
doğalgaz yakılması gerekmektedir.
Toplam yakılması gereken doğalgaz miktarları yıllara göre sırasıyla 1,0687. 1010 Kg ve 1,3056.
1010 kg’dır. Doğalgazın karbon oranı yaklaşık %75 olduğuna göre doğalgazın yanması sonucu
ortaya 9,79.109 kg karbon içeren karbondioksit gazı çevreye yayılmıştır. CO2 gazının karbon
oranı %27,3 olduğuna göre 1 kg karbon içeren CO2 gazı toplam 3,67 kg’dır. Böylelikle 2019
yılında 1,0687. 1010 kg doğalgaz yakılması sonucu çevreye 2,94.1010 kg CO2 salınımı, 2020
yılında ise 1,3056. 1010 kg doğalgaz yakılması sonucu çevreye 3,69.1010 kg CO2 salınımı
gerçekleşmiştir.
5
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Kömür Santralleri farklı kömür türleri kullanmaktadırlar bu nedenle karbondioksit salınımları
değişiklik göstermektedir. Bu çalışmada ülkemizde sıkça kullanılan linyit, taş kömürü ve
antrasit kömür için ortalama değer dikkate alınacaktır. Kömürün sahip olduğu karbon oranı
kömür türüne göre değişiklik göstermektedir. Taş kömürü için bu oran ortalama %85, linyit için
%70 ve antrasit için %95 olarak kabul edilebilir [10]. Eşit miktarda karıştırılarak yakılan 3 farklı
kömür türü için ortalama karbon oranı % 83 olarak kabul edilmiştir. Böylelikle eşit miktarda
karıştırılarak yakılan 3 farklı kömür türü için ortalama ısıl değer 6150 kcal/kg olarak kabul
edilmiştir.
Kömürle ilgili ortama değer yaklaşımı ile 2019 yılında kömür kullanılarak üretilen 112,9 milyar
kWh elektrik enerjisi için 1,373. 1011 kg CO2 salınımı ve 2020 yılında 106 milyar kWh elektrik
enerjisi için 1,29. 1011 kg CO2 salınımı gerçekleşmiştir.
3. SONUÇLAR
Bu çalışmada ülkemizde üretilen elektrik enerjisinin kaynaklara göre dağılımları incelenmiştir.
Fosil kökenli yakıtların kullanımının karbondioksit salınımına sebep olduğu bilinmektedir.
Ülkemizde elektrik üretiminde kullanılan doğalgaz ve kömür gibi fosil kaynakların ortalama
karbondioksit salınımlar ortaya konulmuştur. Yapılan hesaplamalar sonucunda doğalgaz ile
elektrik enerjisi üretimi sonucunda 2019 yılı için 2,94.1010 kg, 2020 yılı için 3,69.1010 kg CO2
salınımı gerçekleştiği ortaya konulmuştur. Elektrik enerjisi üretimi için doğalgaz kullanımı
sonucu 2019 yılından 2020 yılına yaklaşık %25,5’lik bir artış olduğu belirlenmiştir.
Benzer şekilde ülkemizde elektrik üretimi amacıyla kömür kullanımı sonucu 2019 yılında
1,373. 1011 kg, 2020 yılında ise 1,29. 1011 kg CO2 salınımı gerçekleşmiştir. Elektrik enerjisi
üretimi için kömür kullanımı sonucu 2019 yılından 2020 yılına yaklaşık %6’lık bir azalma
olduğu belirlenmiştir.
Ülkemizde Elektrik enerjisi üretimi için doğalgaz ve kömürün kullanılması sonucu 2019 yılında
toplam 1,667.1011 kg 2020 yılında ise 1,659. 1011 kg CO2 salınımı gerçekleştiği hesaplanmıştır.
Böylelikle 2020 yılında elektrik enerjisi üretimi için kullanılan doğalgaz ve kömürün sebep
olduğu CO2 salınımı bir önceki yıla kıyasla %0,0048 oranda azalma sağlamıştır. Bu durumun
temel sebebinin doğalgaz kullanımdaki artış olduğu düşünülmektedir. Doğalgaz kaynağının
elektrik üretimindeki payı 2019 yılına %19 iken 2020 yılında %24’e yükselmiştir. Öte yandan
Kömür kaynağına bakıldığında payın 2019 yılına %37 iken 2020 yılında %35’e düştüğü
görülmektedir.
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ÖZET
Bu çalışmada Isparta ili Aksu ilçesinde bulunan Sorgun Barajı planktonik organizmaları belirlenmiştir. Çalışmada
gölün iki farklı noktasından plankton örneklemesi yapılmıştır. Fitoplanktonda Euglenophyta dan 1, Cyanophyta
dan 1, Dınophyta dan 1 Chlorophyta dan 3 ve Bacıllarıophyta dan 15 tür olmak üzere toplam 21 tür belirlenmiştir.
Zooplanktonda ise Rotifera grubuna ait 10, Cladocera grubuna ait 2 ve Copepoda grubuna ait 1 tür olmak üzere
toplam 12 tür belirlenmiştir.
Anahtar Kelimeler: Sorgun Barajı, Zooplankton, Fitoplankton

SORGUN DAM (ISPARTA/AKSU) PLANKTON
ABSTRACT
In this study, the planktonic organisms of Sorgun Dam located in Aksu district of Isparta province were
determined. In the study, plankton sampling was made from two different points of the lake. A total of 21 species
were identified in phytoplankton, including 1 from Euglenophyta, 1 from Cyanophyta, 1 from Dinophyta, 3 from
Chlorophyta, and 15 from Bacillariophyta. In zooplankton, a total of 12 species were determined, 10 of which
belong to the Rotifera group, 2 to the Cladocera group and 1 to the Copepoda group.
Keywords: Sorgun Dam, Zooplankton, Phytoplankton

1. GİRİŞ
Göl ekosisteminde, fitoplanktonik organizmalar besin zincirinin ilk halkasını oluştururlar.
Birincil üretimin yüksek olması zooplanktonun yeterli beslenebilmesine de fayda
sağlamaktadır. Besin zincirinin ikinci halkasını oluşturan zooplanktonik organizmalar
omurgasızlar ve balıklar için önemli bir besin kaynağı olmasının yanı sıra birincil üretimin
ikincil tüketicilere aktarılmasında da rol oynamaktadır [1, 8, 9, 10, 13]. Ayrıca planktonik türler
içerisindeki indikatör türler ortam koşullarının belirlenmesi için son yıllarda sıklıkla
kullanılmaktadır. Çalışmamızda Isparta aksu ilçesinde bulunan Sorgun Barajı planktonu
belirlenmeye çalışılmıştır.
2. MATERYAL VE METOT
Sorgun Barajı, Isparta'da, Sorgun Deresi üzerinde, sulama amacıyla 1991-2000 yılları arasında
inşa edilmiş bir barajdır. Kaya gövde dolgu tipi olan barajın gövde hacmi 600.000 m³, akarsu
yatağından yüksekliği 45,00 m., normal su kotunda göl hacmi 12,78 hm³, normal su kotunda
8
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göl alanı 1,22 km²'dir. Baraj 2.800 hektarlık bir alana sulama hizmeti vermektedir. Barajdan
çıkan su Aksu Çayını oluşturmakta ve bu çay daha sonra diğer çayların katılımıyla Köprüçay
Nehri adını alıp Antalya Serik ilçesinden Akdeniz’e dökülmektedir. Baraj gölü içerisinde
alabalık havuzları da yer almaktadır.
Çalışmada baraj Gölü’nün iki noktasından plankton örneklemesi yapılmıştır. Örnekleme Kasım
2021’de tek sefer yapılmıştır (Şekil 1).

Şekil 1. Sorgun Barajı ve örnekleme noktaları
Planktonik organizmalar yatay ve dikey plankton çekimi ile elde edilmiştir. Plankton
çekimlerinde ön ağız çapı 17 cm ve ağ göz açıklığı 55 µm olan Hensen tipte plankton kepçesi
kullanılmıştır. Örneklerin alınmasında dikey çekimler için hızı sıfır olan bir tekneden, üzeri
metrik olarak ölçeklendirilmiş bir ipin ucuna bağlanan plankton kepçesi ile dikey yönde,
yaklaşık 2 m/s hızla çekilmesiyle alınmıştır. Toplanan örnekler, 500 ml’lik plastik örnek
koruma kaplarına konulmuş, plankton kepçesinin bezine yapışan organizmalar su ile birkez
yıkanmış ve şişedeki örneğin üzerine eklenmiştir. Yatay çekimlerde 1,5-2 km/saat hızla 2-3 dk
çekim yapılmış, toplanan örnekler yine 500 ml’lik plastik örnek koruma kaplarına konulmuştur.
Süzülen su miktarının hesaplanabilmesi için plankton kepçesine flowmetre (akıntıölçer)
takılmıştır. Toplanan plankton örnekleri, kavanozlara aktarıldıktan sonra %4’lük formaldehit
çözeltisi ile tespit edilmiştir [11]. Planktonik canlıların teşhisinde aşağıdaki kaynaklardan
yararlanılmıştır [3, 4, 5, 6, 7, 14, 15, 16].
1 km

3. BULGULAR
3.1. Fitoplankton Taksonları
Fitoplanktonda Euglenophyta dan 1, Cyanophyta dan 1, Dınophyta dan 1 Chlorophyta dan 3 ve
Bacıllarıophyta dan 15 tür olmak üzere toplam 21 tür belirlenmiştir (Tablo 1).

9

Ömer ERDOĞAN, International Journal of Applied Sciences and Computational Engineering 1:1 (2021) 8-12

Tablo 1. Sorgun Barajı fitoplanktonu
TAKSONLAR
CYANOPHYTA
Oscillatoria sp.

+

BACILLARIOPHYTA
Amphora ovalis

+

Cymatopleura elliptica

++

Gyrosigma attenuatum

+++

Cymbella afinis

++

C. lanceolata

+++

Synedra acus

+

Gomphonema acuminatum

+

Navicula capitata

++

Navicula sp.

+

Nitzschia palea

+

Cymatopleura eliptica

++

Surirella angustata

++

Meridion circulare

+

Tabellaria flocculosa

++

Melosira varians

+

CHLOROPHYTA
Closterium sp.

+

Cosmarium sp.

+

Pediastrum duplex

+

EUGLENOPHYTA
Euglena acus

+

DINOPHYTA
Ceratium hirundinella
+:Seyrek

++:Orta
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3.2. Zooplankton Taksonları
Zooplanktonda ise Rotifera grubuna ait 10, Cladocera grubuna ait 2 ve Copepoda grubuna ait
1 tür olmak üzere toplam 13 tür belirlenmiştir (Tablo 2).
Tablo 2. Sorgun Barajı zooplanktonu
TAKSONLAR
ROTİFERA
Keratella cochlearis

+++

Keratella quadrata

++

Ascomorpha ovalis

+

Asplanchna priodonta

++

Polyarthra vulgaris

++

Synchaeta pectinata

+

Notholca acuminata

+

Conochilus sp.

+

Filinia longiseta

++

Hexarthra mira

+

CLADOCERA
Bosmina longirostris

+

Chydorus sphaericus

+

COPEPODA
Cyclops streneus
+:Seyrek

++:Orta

+
+++: Yoğun

4. TARTIŞMA VE SONUÇ
Planktonik organizmalar su içerisinde serbestçe kısmen de suyun hareketine bağlı olarak
hareket edebilen çoğunluğu mikroskobik canlılardır.
Fitoplanktonda Euglenophyta dan 1, Cyanophyta dan 1, Dınophyta dan 1 Chlorophyta dan 3 ve
Bacıllarıophyta dan 15 tür olmak üzere toplam 21 tür belirlenmiştir. Belirlenen türlerin büyük
bir çoğunluğu Bacıllarıophyta grubunda yer almaktadır. Türlerden Gyrosigma attenuatum,
Cymbella lanceolata yoğun olarak bulunurken Cymatopleura elliptica, Ceratium hirundinella,
Tabellaria flocculosa, Surirella angustata, Navicula capitata, Cymbella afinistürler orta
yoğunlukta belirlenmiştir.
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Sorgun barajında belirlenen 13 zooplanktonik türden 10 tanesi Rotifera grubu içerisinde yer
almaktadır. Rotifera içerisinde Keratella cochlearis başta olmak üzere Asplanchna priodonta,
Polyarthra vulgaris, Filinia longiseta gölün domiant türleri olmuştur (Tablo 2). Teşhis edilen
türlerin çoğu (Keratella cochlearis, P. vulgaris, Asplanchna priodonta ) kozmopolit ve littoral
türlerdir.
Sorgun baraj gölünde şimdiye kadar sınırlı sayıda çalışma bulunmaktadır [2]. Sorgun Barajı
planktonu için daha önce yapılmış herhangi bir planktonik çalışmaya rastlanılmamıştır.
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ABSTRACT
Objective: Although there have been many developments in the treatment of diabetes in recent years, the
management of the disease has not progressed very successfully. Based on this deficiency, this study was
designed to identify the most common problems of mothers with Type 1 diabetic children.
Method: The data of the study were collected from the mothers with children with Type 1 diabetes mellitus by
focus group interviews between 1-5 August 2018. The sample of this research, which has a qualitative research
design, consists of the mothers (n = 16) of children with Type 1 diabetes who were enrolled in the Pediatric
Clinic of Isparta City Hospital. In the data collection process, the form and semi-structured interview form were
used. Mothers were divided into two groups according to the age of their children.
Results: In the study, mothers in both groups included in the focus group interviews were found to have a
nuclear family structure (14/16). The majority of mothers (13/16) do not work. In the focus group interviews,
mothers were asked questions. Five themes (Family Support, Knowledge, Effective Management, Responsibility
Sharing, Community Awareness) of the mothers' answers to these questions were created.
Conclusion: It was found that the most important concern of mothers was due to the fact that the child was
responsible for the complications of the child in the future. It is suggested that these families should be relieved
of their concerns by professional support and focus group interviews.
Keywords: Diabetes mellitus, Type 1, child, mother, Disease management

1. INTRODUCTİON
The aging of the world population leads to a significant increase in the number of people with
diseases and their sequelae [1]. This situation causes the global burden of chronic diseases to
increase worldwide, especially in low- and middle-income countries [2,3]. It is known that the
rate of years that patients live with disability decreases much more slowly than the death rate,
due to severe complications arising from poor control of chronic diseases. Considering these
data, there are data indicating that disease and complication dimensions will need to be
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examined with increasing support and attention in health systems in order to manage the
disease process well [1-4]. However, there is still no clear evidence on how to respond in
complex emergency settings [5]. Type 1 Diabetes Mellitus (DM) is an autoimmune disease
that permanently destroys beta cells in the pancreas. Insulin cannot be produced in the body of
the individual and must be taken from the outside. This condition requires careful control of
blood glucose levels [6]. Management of Type 1 DM includes blood glucose monitoring,
daily insulin injections, carbohydrate counting, and regular physical activity [7].

Today, there have been many developments regarding the treatment of diabetes. However, it
is known that diabetes management does not progress very successfully. In order to manage
diabetes well, this disease should be evaluated multidimensionally. Apart from treatment,
many methods such as good care and support provided to the patient, regular check-ups, and
regular training should be carried out together. Although some studies have data on the
inclusion of caregivers in training programs, the effectiveness of the programs, and the
experiences of individuals[8-11], there is very little data supporting caregivers examining the
effectiveness of these programs. Lack of support; may be associated with feelings of
frustration, being alone, increased burden of diabetes. The thought that the diabetic patient
should be monitored continuously may cause them not to want the care support they will
receive. Despite the best intentions of caregivers, other people commenting on what to eat and
drink can be uncomfortable and embarrassing for the patient. Other factors that can be
counted among the support problems experienced by patients may be needing the support of
others, not liking being dependent on others, or feeling like a burden [12].

There are many data on the fact that people with diabetes want to hear what they have to say,
and that they want to have a voice by cooperating in decisions about their own treatment and
care.

13

However, especially early diagnosis Type 1 diabetes patients are not at a level to

manage their own care, so many decisions are made by family members instead. For this
reason, they can become as important as the patient, sometimes even more than the patient, in
the management of the disease. Family members are responsible for many issues such as
management of care, compliance with the treatment process, compliance with the nutrition
program, physical activity planning; In our society, the "mother" is usually assumed.
However, it is clearly known what the main problems these family members experience are,
especially in which subjects they have difficulties. Despite all the efforts in the clinics in this
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process, type 1 diabetes treatment and management strategies will not be successful in cases
diagnosed at an early age.

Purpose of the research; This study was conducted to define the most common problems
faced by mothers of children with type 1 DM diagnosed early. This study was also thought to
provide an opportunity and basis for the development of new care strategies in Type 1 DM
disease.

1.1. Research Questions: What are the thoughts of mothers who have a child with Type 1
DM about the difficulties they experience? What are the views of mothers who have a
child with Type 1 DM about the difficulties they face in the management of diabetes?

2.

METHOD

2.1. Type and Time of Research
In this study, data were collected from mothers with a child with Type 1 DM by conducting
focus group interviews between 1-5 August 2018. This research is in the qualitative research
design and the analysis of the collected data took 4 months.

2.2.Population Sample of the Research
The population of the study consisted of mothers living in Isparta city center and having a
child diagnosed with Type 1 DM at an early age. Number of participants eligible for focus
group discussions 1988 [14] 8–12 people according to Byers and Wilcox, 1981 [15] 6–10
people according to MacIntosh, 1995 [16] 4–9 people according to Kitzinger, 1996 [17]
according to Goss and Leinbach 15 persons, according to Morgan 1997 [18] and Gibbs 1997
[19] 6–12 persons, according to Edmunds 2000 [20] 8–10 persons. Although there are
different opinions about the number of participants, generally these studies should be carried
out with a small number of participants. This number usually varies between 4 and 10 people.
In this study, 2 different groups of 8 people were taken for the focus group interview and a
sample group consisting of 16 people was studied. The groups were divided by age; In the
first group, mothers with a child aged 6 years or younger with a diagnosis of Type 1 DM
included A, and in the second group, mothers B with children aged 7-12 years with a
diagnosis of Type 1 DM were included. The age group and limitation were made considering
that children under the age of 12 need more family support in treatment and care
management. The meetings of the groups were held on completely different days so as not to
15
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affect the moderator's thoughts. It was decided to work with 16 mothers who had a child
diagnosed with Type 1 DM at least one year ago, and who agreed to participate in the study,
without choosing a sample in the study.

2.3. Criteria for inclusion in the research
Between the dates of the research, being conscious, having no psychiatric disease, speaking
Turkish and being willing to participate in the research were determined as the inclusion
criteria.

2.4. Data Collection Tools Used in the Research
In the data collection process, a form containing the descriptive characteristics of the patients
(age, gender, education, marital status, employment, number of children, which child has DM,
year of diagnosis, etc.) and a semi-structured interview form were used.
Semi-Structured Interview Form, focus group interview was conducted on the semi-structured
form created by the researcher by examining the relevant literature.
Planning a Focus Group Discussion: There is usually a moderator and a reporter in focus
group discussions. Recording devices can be used only if there will be a moderator in the
interview. Focus group interviews are generally carried out in four stages: 1. Stage: At this
stage, the researcher determines the subject to be researched and the subjects are put in order
of importance and boundaries are drawn. Stage 2: In the second stage, the people who will
participate in the research, the characteristics of these people, the common characteristics of
the people, the main topics to be used in the interview and the questions to be asked are
determined. Stage 3: At this stage, the place and time of the focus group meeting, the
moderator, the rapporteur and, if any, other officials are determined and the meeting is held.
Stage 4: The interview is summarized, the reports and memos are reviewed, the interviews are
analyzed and reported. The analysis followed the thematic analysis steps outlined by Braun
and Clarke. First, the audio recordings were converted into written notes. The first clear codes
were produced by reading the transcripts in their entirety. Second, all coded citations were
organized as a selective coding process in which core codes were developed by applying
continuous comparative analyzes of categories. Finally, it was rechecked to ensure that there
are no missed points, that ideas are naturally defined/developed, and that biased assumptions
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are not added. These themes were interpreted in relation to the research question and the
available literature.

2. 5. The Ethical Aspect of the Research
Before starting the research, permission was obtained from the Ethics Committee of the
Süleyman Demirel University Faculty of Medicine. The mothers who agreed to participate in
the study were informed verbally about the purpose and content of the study.

2.6. Limitations of the Research
The important limitation of the study is that it was conducted only with the mothers of
children registered in a hospital. This situation prevents the generalization of the findings
obtained from the study. However, the fact that the subject has not been studied is important
because it is a guide for other studies.

3. RESULTS
When the sociodemographic characteristics of mothers with a child with Type 1 DM included
in the interview are examined, the nuclear family structure is dominant in both groups 14/16.
Mothers' educational status was similar to secondary school/high school/university; 5/8/3 was
found. All of them have lived in normal-sized cities for the longest time and have social
security. The economic level is stated as moderate/good 7/9. The majority of mothers do not
work 13/16. The age of the mothers interviewed was 32.7 (26-39); The age of the children
was 4.1 in group A and 9.5 in group B. Diabetes diagnosis time was found to be 3.8 years in
group A, 0-6 years in group A, and 10-11-12 years in group B. 5/16 of the families have 2
children diagnosed with diabetes.

When the trigger questions were asked in Table 1, the answers given by the mothers were
thematized and the highlighted items were shown in categories.

Table 1. Distribution of the thematic and categorized versions of the answers
given by the mothers to the trigger questions
Theme

Category
Acknowledgment of diagnosis
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Being able to tell the diagnosis to the environment
Family Support

Recognizing information deficiencies
Acceptance of treatment
Psychological support
About the disease
About the treatment method/medication
About nutrition

İnformation
About physical activity
Emergencies and response
Coping with fears and anxieties
Knowing the properties of the drug used
Recognizing emergencies
Making emergency interventions
Continuing the treatment effectively

Adapting to changing situations
The importance of regular checkups
Effective communication with healthcare personnel
Informing other family members
Involvement of other family members in care/treatment

Responsibility sharing

Psychosocial support of other family members
School/teacher support
Healthcare team support
Introducing the disease to the community

Public awareness
Acceptance of the child
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Planning awareness programs

Family support; It was determined that most of the mothers included in the group interview
had difficulties in accepting the diagnosis, and this difficulty caused them to go through a
stressful and anxious period in the process; ‘ I was out of breath when I heard about the
disease, I thought my child would die in a short time and I couldn't get a good quality sleep
for months'A3. ‘This cannot have happened to my child. He is more innocent paying the price
for our sins.’ B8. It was learned that mothers often came to the clinical examination alone
even after their children were diagnosed with diabetes, and in this case, their anxieties
lowered their perceptions. The perception and permanence of the first information received by
the families after the diagnosis is low; it was determined that the same training should be
repeated in a short time; ‘Tüm sesler kafamda uğulduyordu, ya çocuğuma iyi bakamazsam
sorusu o kadar baskındı ki anlatılanları duymakta bile zorlandım’B7, ‘Yıllar içinde bildiğimi
sandığım çok konuda eksik olduğumu defalarca gördüm’ B1. It was determined that families,
fearing the labeling of the child, were afraid of sharing the diagnosis, provided that it was
more intense at the stage of acceptance of the diagnosis, and therefore they experienced more
problems; ‘Since I could not tell my wife’s family that my child is diabetic, the chocolate my
mother-in-law gave with good intentions caused us to have an attack of hyperglycemia and
therefore we had to be hospitalized’ B5. It has been determined that mothers and other family
members try to spend more time with their children, who cannot manage their own care, and
therefore experience role confusion, face feelings of guilt, and isolate from social life; ' I can't
help worrying if something happens to him' B1, 'I have to be constantly alert, my awareness
may decrease if I get distracted' 'If an emergency happens while I'm elsewhere... I can't allow
it.. I don't go anywhere if necessary, I won't let my child go without me' A4 .

Information; All of the mothers stated that it would be beneficial to plan trainings at regular
intervals in order to be informed about new and updated information. They stated that these
trainings will also protect themselves and their families from the wrong information they have
obtained from the internet, which is a frequently preferred information source and has a lot of
information pollution. They stated that they can see that they are not alone in the training
programs to be planned, they can share information, and they can also provide support to
newly diagnosed patients and their relatives who are like them. In the requested trainings;
Treatment method/medication, Nutrition, Physical activity planning, Emergency situations
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and intervention, Coping with fears and anxieties drew attention. In the statements of A7 ‘I
cannot speak to my daughter. Ok, I admit that he has diabetes, I know diet compliance, but
this is not a solution to my problems. I need guidance to deal with my anxiety.' 'Have you ever
been to the mall? So, do you know how many food stores there are? We encounter a corn
maker at the door, then a cotton candy shop, an ice cream shop, a patisserie,…and my child
wants to eat them. You try to feed; we mothers of children with diabetes struggle so that our
child does not eat ' words were included. The presence of such verbal expressions showed that
the mothers deeply experienced the anxieties of the disorder of real life, beyond the book
knowledge, while managing the illness.

Continuing the treatment effectively; The topics discussed in the theme; Knowing the
properties of the drugs used, Recognizing/managing emergencies, Adaptation to changing
situations, Importance of regular controls, Effective communication with health personnel are
gathered around the main headings. We learned that mothers request information specific to
their educational status, but the diabetes doctor/nurse sometimes does not go down to that
level, which increases misunderstandings. It was emphasized that it is very important for
mothers to internalize what they will do in an emergency for early intervention. In particular,
the necessity of adapting to the changes that have occurred over many years together with the
child with diabetes and their contribution to good management of the disease were mentioned;
‘My husband only calls me when we encounter an emergency, she says that I am late even if I
run and gets angry. Even if he is unconscious, I have to know why from the start. Because I'm
the one who's always asked what's wrong. In fact, in any case, I feel alone with the problem
and I fear that one day I will be really late' A5. ‘We started kindergarten this year, my mind
always stays on it. I taught my teachers to check blood sugar. One day, when I was called
urgently and went, I learned that my son had not eaten anything in order not to have his
blood sugar checked, and therefore he was taken to the hospital because he had a
hypoglycemic attack. I'm more worried now'A8. ‘My daughter is in middle school and she
eats lunch at school or with her friends. He said he didn't make his insulin because his friends
might make fun of him' B2. ‘My child wants to participate in many sports activities. I'm also
in favor of her living as naturally as possible. Adapting to this situation is challenging for
both of us. We have different concerns. For example, my child does not want all the coaches
to know that he has the disease, even if it is for his benefit' B6.
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Responsibility sharing-Community awareness; The mothers participating in the study
agreed that all children should lead a happy life as they deserve. They emphasized that one of
the ways to achieve this is to accept other family members and all people who will cross paths
with their children in the community, without judging their own children or other children
who have a disease. They talked about the difficulty of keeping all the responsibility of care
on the mother until she can take care of herself and manage the disease. In fact, they said that
no matter how many responsibilities they had, the support they would receive would make
them very comfortable. It was stated that the support is expected from family members, from
the nurse and doctor they are following, from the school and teachers for the children who are
studying. They emphasized how useful the awareness-raising trainings in the society are for
coping mechanisms. 'Our nurse explained that my child's spending a long time without me at
the guitar course would raise his morale and relieved his worries. When we left, we were very
happy for the independent time period that we both perceived as a gift ' B3. ‘There are many
health programs on television every day. I know it's all for guidance rather than providing
correct information. However, we can breathe a little easier if at least our existence is known
and the frequency of showing unhealthy foods imposed in advertisements is reduced.' A2
'People around me still offer sugary foods to my child even though they know he has diabetes.
I know they are not malicious, but I want them to realize what they have done.' B4.
4. DİSCUSSİON
Although there are data on the inclusion of caregiver groups in training programs, the
effectiveness of the programs, and the experiences of individuals in some studies [8-11], there
is very little data supporting care providers who examine the effectiveness of these programs.
Lack of support may be associated with feelings of frustration, being alone, and increasing the
burden of diabetes care. The fact that a child with type 1 diabetes has to be monitored
continuously may cause them not to want the support they will receive. Despite the
caregivers' best intentions, other people commenting on what to eat and drink can be
uncomfortable and embarrassing for the patient or primary care provider. Needing the support
of others, not liking to depend on others, or feeling like a burden may be support problems
experienced by patients [12]. The mothers described in these interviews that they had to
struggle non-stop in order to reach the desired blood glucose level. Other studies of caregivers
of children with diabetes highlight some of the concerns of families and concerns about
disease complications [21, 22].
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In the study, the general problems experienced by mothers who have children diagnosed with
type 1 DM were mentioned. Comprehensive evaluation of these problems and wanting to be
aware of the existence of the mother and child with Type 1 DM are the main points.
Friendship and solidarity have a great place in the cultural structure of our country. However,
unconsciously defended mistakes can pose a great threat to the child with Type 1 DM. As a
result, the workload and anxiety level of the caregiver mother increases; their authority over
the child and their thoughts about effective diabetes management skills decrease.

In this study, similar to other studies, problems such as guilt, weakness, and anxiety about not
being able to cope, especially related to diabetes management, in mothers of children
diagnosed with Type 1 DM were also mentioned [23].

Parents of children with type 1 DM often report anxieties and fears associated with
hypoglycemia [11]. The school environment has been identified as an important focus in
diabetes management [24,25]. It has been stated that the lack of knowledge of diabetes among
school personnel may increase parental anxiety and the frequency of emergencies [26].
Studies have shown that avoiding hypoglycemia is a high priority for parents of children with
Type 1DM who participate in physical activity [11]. Physical activity is encouraged by
trained and attentive teachers and It has been stated that having a supportive school
environment in which children are supervised has a facilitating effect on children's physical
activities [27]. In this study, it was thought that teachers should be trained to support the
increasing care burden of the mother, and sharing responsibility would contribute to a better
glycemic control and less anxiety.

One study highlights the importance of maintaining parental involvement in diabetes during
adolescence, by showing that a decrease in the follow-up of diabetes in their children also
reduces the compliance level of adolescents [28]. In this study, it was determined that in
addition to similar problems, mothers were worried about losing their power of control over
the child. In a study, it was stated that depressive symptoms experienced may be permanent
regardless of the duration of diagnosis .
5. CONCLUSİON AND RECOMMENDATİONS
Despite all the worries and concerns, it was found that the mothers did not experience
lovelessness about having a child with Type 1 DM. It has been determined that the majority of
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her worries stem from the fact that she blames herself for the complications that the child,
who carries the burden of care, may experience. Despite the high level of anxiety, it was
observed that the mothers managed the disease process quite well. However, being the only
person to shoulder the burden of care increases the level of anxiety and anxiety in mothers.
For this reason, it is a method to relieve the mother's anxieties and depressive thoughts, to
have reliable people who support the care on this long road. In addition, since the families of
children with type 1 DM are the managers of the disease process, their stress and anxiety
levels increase. It is suggested that providing these families with professional support,
psychotherapies, group trainings and focus group discussions, making them feel that they are
not alone, can help to relieve their anxieties.
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Nowadays e-learning is a way of learning in higher education, which includes electronic media in the field of
education. The rapid development of technology has had a great impact on the field of education. E-learning is
now a day one the most important tool of learning & becoming a core part of today’s education system and open
new avenues to higher education. Today, almost all institutions of higher education deliver programs that
incorporate digital media into an online environment to provide versatile learning opportunities, regardless of
time and location. A major issue for faculty and educational developers in higher education is to determine which
e-learning technology is most appropriate to support their particular teaching needs and provide optimum
learning opportunities for students. Many Higher Education Institutions are now relying on various technological
advances and changing their pedagogical practices, teaching methods, and implementing various e-learning
strategies such as the Flipped Classroom (FC), Blended Learning & MOOCs, Open Educational Resources
(OER), etc. In this paper, a review of e-learning technology in Higher education has been presented. Fifty
relevant papers, published between 2009 and 2021, were reviewed and analyzed. This paper provides a
background for e-learning in Higher Education Institutions, characteristics, advantages and disadvantages of elearning, its requirements, and the various strategies of e-learning, in Higher Education Institutions.
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1. INTRODUCTION
E-learning is the use of electronic tools, information technologies and communication in
education. E-learning is broadly inclusive of all forms of educational technology in learning
and teaching [1]. E-learning is characterized as the use of information and communication
technology in various educational processes to support and enhance learning in higher
education institutions, which includes the use of information and communication technology
as a complement to traditional classrooms, online learning or a combination of the two modes
[2].
E-leaning focuses on usage of technology in the field of education and learning. E-learning
refers to the use of advanced technology of information communication in the learning process
where the advanced technology comprises of electronic media [3]. Another way of defining,
e-learning can be defined as learning without using paper instructional material and the use of
technology to teach [4]. Therefore, it is seen as opposite of classroom instruction, traditional
teaching or face to face teaching. Several terms are used to cover E-learning such as online
learning, virtual learning, network, and web-based learning [4].
ICTs is a diverse set of technological tools and resources used to communicate and to create,
disseminate, store and manage information [5]. This broad definition of ICT includes
technologies as radio, television, video, DVD, telephone, satellite systems, computer and
network hardware and software; as well as the equipment and services associated with these
technologies, such as videoconferencing and electronic mail [5]. Success of ICT- based
education depends upon the teacher's ability to keep pace with the developments since teachers
are responsible for quality control, improvement of learning and the aggregate effectiveness
of the learning process [6].
The introduction of ICT in the higher education has profound implications for the whole
education process ranging from investment to the use of technologies in dealing with key
issues of access, equity, management, efficiency, pedagogy and quality [7].
1. Student-centered Learning: ICT provides a technology that has the capacity to promote
and encourage the transformation of education from a teacher directed enterprise towards
student-centered models. As more and more students use computers as information sources
and cognitive tools, the influence of the technology will increase to
support
their
studies [8-11].
2. Supporting Knowledge Construction: Learning approaches using contemporary ICTs
provide many opportunities for constructivist learning and support for resource-based, student
centered settings by enabling learning to be related to context and to practice [5].
3. Anyplace Learning: With the help of ICT, educational institutions can offer programs at
a distance mode. Today many students can use this facility through technology- facilitated
learning settings [5].
4. Anytime Learning: Technology-facilitated educational programs remove the
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geographical barriers. Students are able to undertake education anywhere, anytime and at any
place. This flexibility has provided learning opportunities for many more learners who
previously were constrained by other commitments [5].
5. Information Literacy: The growing use of ICT as tools of everyday life have seen the
pool of generic skills expanded in recent years to include information literacy. It is highly
probable that due to the future developments and growth in technology, it will help further for
information literacy [5].
Information technology (IT) is considered as one of the most fundamental forces for change in
all sectors of our lives [12]. Today many students want to learn online and in turn get degrees
from worldwide colleges and universities, but still cannot go anywhere as they live in isolated
areas without proper communication systems [13][14]. Consequently, many researchers
encourage learning courses under the e- learning system as it saves time and energy of those
students staying at any far-off distant regions from the universities or colleges they have
enrolled [15] [16]. Indeed, e-learning adoption is increasing in most universities and
institutions of higher learning all around the world. E-learning which is also
known
as web-based learning, is defined as the delivery of education in a flexible and
easy way through the use of internet to support individual learning or organizational
performance goals [17][18]. Furthermore, there are different kinds of e-learning system such
as blackboard and second life. Both of blackboard and the second life systems are used for
attended lecturers, do homework and so many services.
As IT becomes more robust and easier to use, it increasingly infiltrates academic activities in
higher education. Course management systems let teachers easily integrate technology into
their instruction. Online communication and information access expand a course’s range to
wherever and whenever a professor or student logs on. Higher network bandwidth provides a
quick and efficient conduit to accomplish these activities [19]. As an increasing number of
institutions adopt e-learning strategies, their successes depend not only on the availability of
technology but also on the extent to which faculty and students are supported as they explore
and develop innovative ways to integrate technology into the learning experience. Pedagogical
practices must be adapted, technical proficiency becomes more important, and a reliable and
robust technical infrastructure must be maintained in order to use e-learning effectively. These
demands are translated into a host of new professor and student support requirements that
institutions must address [20]. The use of technology in education, commonly defined as elearning, has become a standard component in many courses. Technology applications are not
limited to the classroom – they are also placing some classroom sessions with virtual sessions
or fully replacing classroom courses with online courses.
As institutions adopt e-learning, some important new issues arise:
• institutions must provide an adequate and reliable technical infrastructure to support elearning activities;
• teachers and students must possess the technical skills to use e-learning tools;
• professors must redesign their courses to incorporate e-learning effectively into their
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pedagogy [21].
E-learning is an educational process, using information and communication technologies to
create courses, to distribute a study content, to enable communication between students and
teachers and the study management. However, the success of an
e-learning
system
depends on the understanding of certain antecedent factors that influence the students’
acceptance and usage of such e-learning systems. This paper is organized as follows. The
second section shows the history of e-learning, in the third section is shown the research
methodology, in the fourth section, the characteristics, advantages, and disadvantages are
given. Further, the fifth section is shown e-learning technology. Finally, the sixth section will
be summarized the conclusion.
2. HISTORY of E-LEARNING
A revolution in the information technology and the emergence of web has made the human
society take a huge leap. The focus of society is shifted from industry to information. The
appearance of information technology has been the most important event at the start of this
century. Information technology suddenly became an important element of every aspect of
our society. Education is no exception. The use of multimedia and networking is welcomed
by the field of education [22]. Historically, distance education can be traced back to the 18th
century, to the beginning of print-based correspondence study in the United States. In the mid19th century correspondence education started to develop and spread in Europe (Great Britain,
France, and Germany) and the United States. Isaac Pitman, the English inventor of shorthand,
is generally recognized as the first person to use correspondence courses [23]. Some experts
refer to the education in 21st century as a multimedia network education. Educational
information is being accepted and promoted by all the nations around the world. A fact stated
by the National Centre for Education Statistics that in 2008, there were 18 million students,
who were enrolled in some online program worldwide, which was a 1.6% increase from 2002
[22].
ICT supported education quickly became the hot topic in the 1990s due to spreading use of the
World Wide Web and its fast-developing applications. These new technologies have opened
up new opportunities for the non-traditional learner as well as for the traditional training
institutions [23].
The education system and the teaching methods and many other things related to the
education field are changing. And this transformation has given birth to e-learning.
Nowadays, almost all available ICT developments are being used for distance
education, or – with today’s more popular term – for e-Learning.
3. METHODOLOGY
In this paper review, are taken into consideration the studies published between 2009 and 2021
in major online scientific databases, including Google Scholar, IEEE Xplore, Web of Science,
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Scopus, Elsevier and Research Gate. The key words used were e-learning, High Education, and
e-learning technology. Thus, 49 documents including articles, books and web pages were
finally selected based on specific inclusion/exclusion criteria.

4. CHARACTERİSTİCS, ADVANTAGES AND DİSADVANTAGES OF e-LEARNİNG
E-Learning is the use of ICT to deliver information for education where instructors and
learners are separated by distance, time, or both in order to enhance the learner’s learning
experience and performance [24] [25]. The promise of e-Learning is that it brings powerful
new tools for improving competency and capability, speed, and performance whether
an organization operates at one geographical location or at many. Just as the rise of ICTs
fundamentally changed the nature of how work and communication gets done, the
emergence of e-Learning technologies is fundamentally changing the nature of how people
learn. People are more and more encouraged to learn by themselves and to only learn what
they really need to know to perform their task optimally [23]. The major part of the effective
e-learning is interactive. Because one should also possess a good portion of self regulation
skills, in most cases a coach is also provided to support the learners throughout their
learning path. In terms of greater flexibility and timeliness, e-Learning can suit training needs
24 hours- a-day, 7 days-a-week, where traditional classroom-based training initiatives are
quite disruptive. Rather than having to wait due to making up a class of students, e-Learning
allows training to be conducted for individuals at their own convenience.
The adoption of e-learning in education, especially for higher educational institutions
has several benefits, and given its several advantages and benefits, e-learning is
considered among the best methods of education. Several studies and authors have
provided benefits and advantages derived from the adoption of e-learning technologies
into schools [26].
These are some advantages of adoption of e-learning in education obtained from
review of literature:
• Class work can be scheduled around work and family
• Reduces travel time and travel costs for off- campus students
• Students may have the option to select learning materials that meets their level of
knowledge and interest
•

Students can study anywhere they have access to a computer and Internet connection

•

Self-paced learning modules allow students to work at their own pace
Flexibility to join discussions in the bulletin board threaded discussion areas at any
hour, or visit with classmates and instructors remotely in chat rooms
Instructors and students both report eLearning fosters more interaction among students
and instructors than in large lecture courses [27].

•
•

5. E-LEARNING TECHNOLOGY
To deliver and manage their learning processes, establishments are using learning platforms.
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A learning platform could be a set of interactive online services that give learners access to
data, tools, and resources to support instructional delivery and management. Learning
platforms exist as proprietary or open-source software systems. They are distributed as closedsource programs with learning management systems (LMS) license prices supported a peruser fee. Open-source programs, work under the terms of the General Public License (GNU),
which is meant to ensure the liberty to share and alter the program and make sure that it
remains free for all users.
The e-learning necessities are:
• Comprehensive infrastructure, quick communication tools, and trendy pc labs.
• Training academics to use technology.
• Building enticing instructional curricula and materials.
• An effective program for the academic method of student registration, follow up, and
analysis
• Providing these instructional materials round the clock.
• Reducing prices [28].
E-learning is the use of technology to connect teachers and students who are physically apart.
The training can be delivered by a number of means. Many teachers in schools, colleges or
universities are already relying on different technological advancements and changing their
pedagogical practices and teaching methods. Some of the technologies that are being used for
e-learning in higher education are: the Flipped Classroom (FC), Blended Learning (BL), Open
Educational Resources (OERs), Massive Open Online Courses (MOOC).
5.1. The Flipped Classroom
A Flipped Classroom (FC) is an instructional strategy and a type of blended learning, which
aims to increase student engagement and learning by having students complete readings at
their home and work on live problem-solving during class time [29]. In a FC approach, students
see online lectures, work together as a team in online discussions and perform research at home
and employ the concepts in the classroom with the guidance of a teacher or a mentor [30]. In
FC, students see lesson videos at any time convenient to them. In getting to know the learning
process, actively they arrive in the classroom with their homework and participate [31]. In a
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Traditional Classroom, students are typically given projects where they would research their
topic at home, watch a lecture/presentation in school, and then given homework to carry out
at home, based on the information they have gathered. In a FC, students are given information
about their topic, along with a presentation/lecture prior to class. In class, students discuss the
information they have received with their peers and teachers and then carry out homework at
home based on their classmate’s and their own findings. The differences between the
Traditional Classroom and the FC are shown in Figure 1.
Figure 1. Differences between the Traditional Classroom and the Flipped Classroom
Figure 2 summarizes the core components of the FC model discussed above separately for inclass and out-of-class learning [32].

Figure 2: The components of the traditional Flipped Classroom model
The advantage of FC is that students can see the e-content or the videos as per their
convenience. Thus, a student can learn at his own pace. Secondly, the teacher can get a lot of
time to fulfill the learning & emotional demands of students. Thirdly, students get ample
coverage and new perceptions of the course material and are capable to spend more time with
scientific tools that can be only used in the classroom & this will motivate the students to
perform the work they want to do. The disadvantage of the FC mode is that students may come
to class without preparation. Secondly, it may be that students are lack of smart phones, tablets
or computers, and may have internet problems [33].
5.2. Blended Learning
Blended Learning (BL) is a novel model of learning which combines the benefits of both
traditional face-to-face learning and ICT supported learning including both offline and online
learning irrespective of the control over time, location, path or speed [34]. BL in the
preparation of university students includes a combination of mobile learning, e-learning,
distance learning, and mass open courses.
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BL is a third wave in designing and implementing learning environments that is used in public
education, job training, and higher education. With the emergence of information
communication technology and increased penetration rate of the Internet, using these facilities
in learning environment has gradually made e-learning environment meet the shortcomings of
the traditional face-to-face learning systems [35]. BL system was appeared to contribute to the
effective achievement of learning outcomes, increasing the absorption of various audiences and
decreasing some educational costs [36]. The goal of this movement is improving learning

qualities, extending the boundaries of education and decreasing educational costs. The concept
of BL is shown with the help of Figure 3 [33].
Figure 3. Concept of Blended Learning
The advantages of this model are: time saving, cost- effective, more effective and efficient
Learning, the participants in accessing learning material, enables learners to learn the subject
matter independently. Utilize materials available online, learners can conduct discussions with
teachers or other learners outside of face-to-face Teaching, don't spend too much energy to
teaching, Adding material enrichment through internet facilities, expand the range of
learning/training, optimal results as well as enhance the attractiveness of learning, and etc
[37]. The disadvantage of BL is the lack of required infrastructure and dearth of teachers
having expertise in technological advancements.
5.3. Open Educational Resources
Open Education Resources (OERs) are one of the latest technological educational tools in
present day society. Any form of learning and teaching materials that are freely accessible and
are obtainable within the property right is termed Open Educational Resources (OERs) and
may be used with an open license (Creative Commons). OERs embody course materials,
modules, textbooks, lecture notes, assignments, tests, projects, computer code tools, audios,
videos, and animations [38].
OERs are teaching, learning and research materials in any medium – digital or otherwise –
that reside in the public domain or have been released under an open license that permits nocost access, use, adaptation and redistribution by others with no or limited restrictions. The
new definition explicitly states that OER can include both digital and non- digital resources.
Also, it lists several types of use that OER permit, inspired by 5R activities of OER [39].
5R activities/permissions were proposed by David Wiley, which include:
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•
•
•
•
•

Retain – the right to make, own, and control copies of the content (e.g., download,
duplicate, store, and manage)
Reuse – the right to use the content in a wide range of ways (e.g., in a class, in a
study group, on a website, in a video)
Revise – the right to adapt, adjust, modify, or alter the content itself (e.g., translate
the content into another language)
Remix – the right to combine the original or revised content with other material to
create something new (e.g., incorporate the content into a mashup)
Redistribute – the right to share copies of the original content, your revisions, or
your remixes with others (e.g., give a copy of the content to a friend) [40].

Advantages of using OER include:
•
•
•
•

•

Expanded access to learning – can be accessed anywhere at any time
Ability to modify course materials – can be narrowed down to topics that are
relevant to course
Enhancement of course material – texts, images and videos can be used to support
different approaches to learning
Rapid dissemination of information – textbooks can be put forward quicker online
than publishing a textbook
Cost saving for students – all readings are available online, which saves students
hundreds of dollars [41].

Disadvantages of using OER include:
•
•

•

Quality/reliability concerns – some online material can be edited by anyone at
anytime, which results in irrelevant or inaccurate information
Limitation of copyright property protection – OER licenses change "All rights
reserved." into "Some rights reserved [42] so that content creators must be careful
about what materials they make available
Technology issues – some students may have difficulty accessing online resources
because of slow internet connection, or may not have access to the software
required to use the materials [41].

5.4. Massive Open Online Courses (MOCCs)
Massive Open Online Courses (MOOCs) are web based online courses for an unlimited
number of participants held by professors or other experts. The term MOOC was originally
used by George Siemens and Stephen Downes in 2008, and since then has gained popularity
in the USA especially when Sebastian Thrun, a Stanford professor offered an artificial
intelligence course for free [43]. MOOCs are a new addition to the open educational provision.
They are offered mainly by prestigious universities on various commercial. MOOCs are
among the latest e-learning initiative to attain widespread popularity among many universities.
So far, MOOCs can be characterized as follows:
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•
•
•
•
•

they are online courses
with no formal entry requirement
no participation limit
are free of charge
and do not earn credits [44].

Basically, any individual with an Internet connection can join a MOOC, to access the
available resources, interact with other students, reflect and share what they have
learned with others [45] [46]. MOOC are the structured courses where e- content is
provided to the learner in the form of a virtual class through a web-based portal,
preferably by LMS (Learning Management System). They can be accessed by any
suitable device i.e., desktop, laptop, tablet or smart-phones. The e- content is arranged
in a logical sequence, either in topic-wise format or weekly format for learners to meet
specific learning outcomes. In addition to e-content, there are various activities
provided to the virtual group of learners like online quizzes, discussion forums, live
chat and live videos [47]. Nowadays, users can access the courses via mobile devices
together with tablets, smartphones, than ever before. By considering the issue and for
ease of the users, suppliers are providing mobile applications for their MOOCs.
Moreover, these applications will support multiple platforms like android and iOS,
permitting the learners to use mobile devices to induce enroll, access to course content,
and participate in altogether course activities [48]. As of December 2020, more or less
180 million students are registered for the MOOC courses, offered by quite 950
universities and around 16300 courses [20], offered by numerous suppliers like
Coursera, edX, Future Learn, Swayam [49]. In Table 1 are show the top MOOC
providers look in terms of users and offerings: [49].
Table 1
Coursera
edX
FutureLearn
Swayam

Learners
76
million
35
14
million
16
million

Courses

Microcredentials

Degrees

4,6003

610

25

3,100

385

13

1,160

86

28

1,130

0

0

The advantage of MOOCs is that one can learn according to own pace of learning at any time
convenient to you. Other advantage of MOOCs is that it will make learning learner centric and
interactive unlike our traditional method of teaching, which is basically teacher centric [33].
The disadvantage of MOOCs is that human learns best socially, hence it is not suitable for
individuals who struggle with motivation. Secondly, low completion rate is the major
disadvantage. Around 5% percent of the total enrolled learners are able to complete MOOCs
[34].
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6. CONCLUSIONS
E-learning information systems are known to be the most used recent IT facilities in higher
academic institutions. Technological advancements and e- learning is an approach that requires
the reframing and restructuring of the traditional mode of teaching and learning. The research
has highlighted that e-learning is not so similar to the traditional ways of learning in those
numerous institutions and industry factors might have an impact on the overall success of an elearning strategy. For preparing higher educational institutions to adopt e-learning it requires a
well-designed plan that includes all the individuals of the educational hierarchy starting from
top to the bottom. Learning or e- learning is also inseparable from various advantages and
disadvantages. But behind it all, learning through e-learning is very supportive in the current
learning process. This paper has been presented a background for e-learning in higher education
establishments, requirements, and techniques of e- learning in teaching and learning in n higher
education establishments such as Open Educational Resources (OERs), Blended Learning,
Flipped Classroom (FC), and Massive Open Online Courses (MOOCs).
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ABSTRACT

Objective: Public health recommendations and governmental measures during the COVID-19 pandemic have
resulted in numerous restrictions on daily living including social distancing, isolation and home
confinement. While these measures are essential to reduce the spread of COVID-19, it is necessary to identify
the financial burden these restrictions place on families and the resulting changes in nutritional status.
Method: The research was planned as a descriptive field study. The sample of the study consisted of individuals
with low income who came to the biggest market in Isparta province between January 2021 and March 2021 by
random sampling method (n=268). Data were collected by questionnaire. In the questionnaire, sociodemographic
data, dietary habits and changes in nutrition during the pandemic were questioned.
Results: Food consumption and meal patterns (type of food, uncontrolled eating, snacks between meals, number
of main meals) were found to be more unhealthy during the stay at home. In addition, it was determined that they
also experienced decreased mobility, weight gain, and chronic disease symptoms.
Conclusion: While isolation is a necessary precaution to protect public health, it has changed the eating behavior
of families who have to struggle with economic difficulties in a way that compromises their health. The
economic situation should also be taken into account when planning interventions to alleviate the negative
lifestyle behaviors that arise during the fight against the COVID-19 pandemic.
Keywords: COVID-19; Nutrition; Economical situation; Pandemic; Eating habits
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1. INTRODUCTION
One of the most important basic human needs is nutrition. Nutrition is a concept that can be
defined not only as a function of filling the stomach, but also as taking the food groups that
the body needs in a sufficient and balanced manner [1]. In the light of scientific data today,
milk group, meat, egg, legumes group, bread and cereal group, vegetable and fruit group.
According to scientific data, the foods grouped as milk group (a), meat, egg, legumes group
(b), bread and cereal group (c), vegetable and fruit group (d) should be consumed in a
balanced way. Proper use of food groups, providing the energy necessary for the maintenance
of functionality at the cellular level, and using them appropriately in the body form the basis
of a balanced diet [2]. Even though the ways in which nutrients work in the body are
interconnected, the fact that a single nutrient cannot meet all the functions of the body is
known from a functionality point of view [3]. Based on this, 55-60% of the daily energy
should be provided from carbohydrates, 10-15% from protein and 25-30% from fat [4].
Inadequate and unbalanced nutrition caused by insufficient intake of nutrients into the body; It
is defined as one of the important problems in our country, especially for children in the
growing age, pregnant and lactating women, workers working in heavy jobs and the elderly
[5]. Especially in cases of high energy requirements such as acute or chronic diseases, energy
deficit occurs and causes malnutrition [5- 7]. In the statement published by the International
Consensus Guideline Committee formed by the European Association for Clinical Nutrition
and Metabolism (ESPEN) and the American Association for Parenteral and Enteral Nutrition
(ASPEN) in 2010, malnutrition was reclassified as two items; malnutrition associated with
chronic diseases and malnutrition due to hunger. This definition is still valid today [8, 9].
Although the onset of malnutrition depends on the body's nutritional reserves, it can
negatively affect the disease and the disease can also affect malnutrition [5-8].
Malnutrition poses a significant burden on health and economy. Prevention and treatment of
malnutrition reduces patient morbidity and increases life expectancy, and also provides
economic savings by reducing treatment costs [10,11]. Malnutrition needs to be taken more
seriously, especially in the management of the pandemic, which is struggling to control all
over the world. One of the most important causes of eating disorders is eating disorders
associated with mood changes. In particular, different theories that cause eating disorders
such as stress, fear, anxiety, restraint efforts, hormonal cycles, escape mechanisms are
mentioned [8, 12-16].
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Unbalanced/irregular nutrition and also eating disorders that may develop can make people
vulnerable to diseases; For this reason, it is a reality that it may cause disruptions in the
treatment of the Covid-19 pandemic.
According to national nutrition studies, approximately 8-17% of families consume insufficient
energy; In addition, it is stated that 20-45% of families are malnourished [11, 17, 18]. With
the decrease in income, the amount of consumption and the quality of consumption materials
may decrease. It is a factor that may lead to the preference of cheap foods in nutrition and
indirectly lead to malnutrition [16,18,19]. In our country, it is known that a product is sold at
different prices in different regions. This situation is also reflected in the amount of
expenditure allocated for nutrition [11]. There are studies showing that the selection and
consumption amounts of the main nutrients are closely related to the family income level. In
addition, it has been reported that price increases affect the expenditure on nutrition and the
relationship between income and nutrition changes over time with price increases [11, 18, 20].
According to the unemployment data of the Turkish Statistical Institute (TUIK), it is reported
that the unemployment rate, which was 11% in 2018, decreased to 13.6% in 2019 and to
13.3% in 2020 [20]. Economic Policy Research Foundation of Turkey (TEPAV) According to
the report “The Impact of Covid-19 on Consumption Spending”, which he regularly shared
during the pandemic process, “503 million transactions in total amounting to 87.8 billion TL
were made in August 2020 using debit and credit cards. transactions compared with the
previous year; The existence of a decrease of 7% in terms of amount and 9% in terms of the
number of transactions is revealed [21]. With the circulars issued in line with the measures
taken due to the Covid-19 pandemic; nightclubs, bar, pavilion, discotheque, theatre, cinema,
performance

center,

concert

hall,

engagement/wedding

hall,

restaurant/cafe

with

instruments/music, casino, pub, tavern, coffee house, coffee house, cafeteria, country garden,
hookah lounge, hookah cafe, internet hall, internet cafe, all kinds of game rooms, all kinds of
indoor children's playgrounds (including those inside shopping malls and restaurants), tea
garden, association clubs, amusement park, swimming pool, Turkish bath, sauna, spa,
massage parlor, SPA and sports activities of the centers were temporarily suspended [22]. As
the number of cases and deaths did not decrease, the activity restrictions continued gradually
for more than a year. Although economic policies have been determined in the management
of the pandemic process; It has been observed that employees in some private institutions are
required to take compulsory unpaid leave.
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It is predicted that workplaces closed during the Covid-19 pandemic period, unemployment
and loss of income will cause additional restrictions on all expenditures of families, and this
will adversely affect the budget allocated for nutrition. Prolonged measures and curfews also
bring about a sedentary life, which may cause additional health problems. In addition to these,
the introduction of distance education due to the measures taken has the possibility of
increasing the tendency to foods called as junk food, especially in children, young people and
adolescents. It is also necessary to determine how much space such unnecessary expenditures
can occupy in the budget allocated for nutrition in families with low income levels.
Based on all these reasons, the planned study aims to determine the changes in nutritional
status and nutritional adequacy of individuals and families who have lost income during the
Covid-19 pandemic process due to the effect of the pandemic.
2. METHOD
The research was planned as a descriptive field study. The sample of the study consisted of
individuals with low income who came to the biggest market in Isparta province between
January 2021 and March 2021 by random sampling method (n=268). Individuals over the age
of 18 with minimum wage and below income who came to the research center between these
dates were selected. The purpose of the study was explained to the participants and the
volunteers were included in the study after their verbal consent was obtained. Data were
collected with a questionnaire to be applied to the individuals included in the study. The first
part of the questionnaire included sociodemographic data. In the second part of the
questionnaire, a nutritional habits questionnaire was applied. In the third part of the
questionnaire, changes in eating habits during the pandemic were questioned.
3. RESULTS
When the data of the participants were analyzed, 72 (26.9%) were female and 196 (73.1%)
were male.
The mean age is 37.74±7.18 years. According to BMI classification, 1.5% (4) of the
participants were underweight, 27.3% (72) were normal, 39.4% (104) were overweight,
22.7% (60) were Grade 1 obese, 6.1% (16) 2nd degree obese, 3.0% (8) 3rd degree obese.
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Table 1. Distribution of sociodemographic characteristics of individual
Sociodemographic Characteristics

n

%

Primary school

168

62,7

Secondary school

12

4,5

High school

24

9

University

64

23,8

Yes

196

73,1

No

72

26,9

Yes

44

16,5

No

224

83,5

Yes

20

7,5

No

248

92,5

1

68

25,4

2

136

50,7

3 and more

64

23,9

2

64

23,9

3

84

31,3

4 and more

120

44,8

Educational status

Health problem

Smoking

Alcohol Use

Number of employees in the family

Number of individuals living in the house

It was determined that 62.7% of the individuals included in the study were primary school
graduates and 23.8% were university graduates. In addition, it was found that 73.1% of them
had health problems, 83.5% did not smoke and 92.5% did not use alcohol. When the number
of individuals living in the family is examined, it has been determined that 44.8% of them live
with four people or more, and 50.7% of them work with two people in their family (Table 1).
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Table 2. Distribution of participants' nutritional characteristics
Nutritional Characteristics

N

%

1

15

5,7

2

27

10,1

3

42

15,6

4 and more

184

68,6

Breakfast

15

5,6

After-morning snack

7

2,6

Lunch

72

26,8

Afternoon snack

25

9,3

Dinner

94

35,1

Night snack

55

20,6

Yes

12

4,5

No

212

79,1

Sometimes

44

16,4

Foods at home

12

4,5

What I can afford

60

22,4

Family members' preference

64

23,9

All

132

49,3

Number of meals per day

The most important meal

Meal Skip Status

Determinants of your eating habits

The nutritional characteristics of the participants are shown in Table 2. It was determined that
68.6% of the individuals participating in the study were fed 4 meals or more per day. In
addition, it was found that the most important meal of the individuals was the evening meal
with 35.1% and 79.1% of them did not skip meals. When asked what determines the eating
habits of the participants included in the study, it was determined that 49.3% of the
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participants were affected by the food at home, what they could buy, and the preferences of
family members (Table 2).
Table 3. Distribution of the situations experienced by the participants during the pandemic process
Situations Experienced During the Pandemic Process

Yes
n

No
%

n

Sometimes
%

n

%

My family's earnings were affected.

154

57,4

52

19,4

62

23,2

My family's spending was affected.

165

61,5

24

9,1

79

29,4

I have incorporated healthy living behaviors into my life.

25

9,3

185

69,0

98

21,7

I watched more health programs.

147

54,8

29

10,9

92

34,3

I paid more attention to my diet.

27

10,1

198

73,8

43

16,1

Inactivity has had a positive effect on my health.

22

8,2

204

76,1

42

15,7

My stress and anxiety levels increased.

189

70,5

35

13,1

44

16,4

I ate a lot because of my stress and anxiety level.

195

72,7

36

13,4

37

13,9

My weight has increased

231

86,2

23

8,5

14

5,3

My chronic illness was triggered.

134

50,0

82

30,6

52

19,4

My frequency of consumption of junk food has increased.

215

80,2

18

6,7

35

13,1

My spending on health food and food products has increased.

177

66,0

28

10,4

63

23,6

Staying at home increased my desire to eat.

245

91,4

9

3,3

14

5,3

My consumption of tea, coffee and other

192

71,6

21

7,8

55

20,6

My meal schedule has been negatively affected.

164

61,2

23

8,5

81

30,3

I had insomnia.

208

77,6

18

6,7

42

15,7

Medicinal plants etc. I used the products

29

10,9

204

76,1

53

13,0

I used dietary supplements

11

4,1

231

86,2

26

9,7

beverages has increased.

The distribution of the situations experienced by individuals during the pandemic process is
shown in Table 3. Accordingly, it was found that more than half of the participants (57.4%)
were affected by their family's income during the pandemic process, and as a result, 61.5% of
them were affected by their family's expenditures. Although more than half of the participants
(54.8%) followed more health programs, 69.0% of them did not include healthy lifestyle
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behaviors in their lives. Stress and anxiety levels increased in 189 of the individuals, 72.7% of
them ate too much for this reason, 86.2% of them increased their weight, half (50.0%) of them
had a chronic disease, 91.4% of them had a chronic disease. It has been determined that
staying at home triggers the desire to eat. Medicinal plants etc. during the pandemic process.
It was found that 76.1% did not use and 86.2% did not use dietary supplements.

4. DİSCUSSİON
Epidemics are defined as health events that cause economic, educational, management and
life changes in world history and have global effects. When the epidemic periods in history
are examined, it is stated that it caused serious changes in the living areas. In Covit-19, which
has been accepted as a pandemic, these changes reach global dimensions [23].
When the relationship between individuals having a health problem and their diet was
examined in our study, it was determined that there was a statistically significant relationship
between the presence of disease and nutritional status (p<0.001). The reason for this may be
the deterioration of the adaptation of individuals with chronic diseases to the diet regimens
they use for disease control. In the study of Ongan (2012), a significant relationship was
defined between having health problems in the elderly and their diet [24].
It has been evaluated that individuals tend to prefer products found at home in nutrition,
products found at home are generally in the food group defined as legumes, and increased
consumption of junk food is associated with weight gain.
Compared with the education level; Individuals who experienced emotional hunger and
increased eating behaviors during the pandemic were significantly primary school graduates
and university graduates. This situation shows that both groups could not cope with the
process effectively.
Santos et al. [25] stated in the results of their study that no significant relationship could be
found between physical activity and nutritional status. However, in our patients, decreased
mobility and staying at home were found to be significantly associated with both eating
behavior and weight gain.
The results of Dilber et al.'s study indicate that there is a significant relationship between
wages, nutritional status and weight gain, in line with our study. Because low wages
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negatively affect purchasing power, it affects the food groups preferred by individuals, which
indirectly causes weight gain [26].
Parallel to our study, Dilber et al. [26] also stated in their study that nutritional expenditures
affect their spending capacity economically. In our study, a comparison could not be made
due to the fact that individuals earning minimum wage or below constituted the research
group. However, due to the low economic income, the amount that can be allocated to
nutrition decreases.
Adequate and balanced nutrition is a factor that affects individuals' ability to continue their
lives as well as their social contribution levels. However, the basis of social welfare, which
can be sustained with a healthy social structure, is also healthy individuals [27]. In our study,
a different dimension of the covid-19 pandemic, which affects the whole world, was
examined. Of course, serious nutrition policies need to be developed for emergency processes
similar to the situation we live in [28]. However, in order to ensure social and individual
adaptation to these policies, there must be economic competence.
The 'stay at home' practice, which entered our lives with the pandemic process, and curfews
appear as a factor that causes serious loss of movement in the society. Although it is
recommended to do exercise programs at home, it is observed that it is often insufficient to
transform it into behavior change. Studies conducted during this period emphasized weight
gain in individuals. In our study, it was found that the majority of the participants did not
exercise, their weight increased, and the management of their existing chronic diseases had
negative experiences/poor control. In this process, it has been determined that in families
where individuals who take a break from work forcibly live, cuts are made in food
expenditures due to income restrictions. The increase in food expenditures in expenditures
increased with having to consume more meals at home; In order to tolerate this, more
affordable food groups (pasta, pulses, bread…) have become more preferred.
The limitation of our study is that the data for our study was collected in a single city center.
Among the recommendations made for the good management of the pandemic, it is
emphasized that the immune system should be supported and that adequate and balanced
nutrition should be provided both for the continuation of the state of health and for the
comfortable recovery of the disease process [26]. In addition to our study findings, it can be
suggested that more studies be carried out to include families with economic inadequacies,
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taking into account the recommendations of the pandemic process, and the creation of viable
social nutrition plans by evaluating the data to be obtained.
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ABSTRACT
In this study, it was provided to evaluate the secure software development processes in terms
of cyber-attack methodology to ensure the security of personal data. In cyber-attacks that may
occur against personal data, processes such as vulnerability detection before the attack,
determination of the intervention method according to the attack stage during the attack, and
analysis of the damage measurement of personal data after the attack can be carried out
by making use of models such as the cyber death chain scheme. In order to take precautions
against cyber-attacks during software development, it is necessary to know the attack
methodologies well. Thanks to models such as the cyber kill chain, missing points can be
detected, and the method of responding to the next attack can be decided during the
software development process according to the attack stage at the time of the attack.
Keywords: KVKK, Secure Software Development, Cyber kill chain
1. INTRODUCTION
Data is defined as a raw piece of information obtained through measurement,
experiment, observation, counting or research [2]. The data obtained can occur with the
formation of technological infrastructures such as IoT devices, as well as from sources owned
by individuals or institutions. The data in which the right ownership of individuals and
institutions is in question turns into a special quality data title. When the data in question
becomes visible to third parties without consent, the unit or institution is exposed to
discrimination and suffers victimization. In possible negative scenarios, individuals or
institutions may suffer material and moral damage [4]. Today, with the development of
information technologies, the widespread use of internet and sharing platforms increases the
need for the protection of sensitive data of individuals and institutions, and requires different
security methods to prevent the leakage of this data.
According to the global data leaks report, 69.8% of data leaks on technological platforms
were realized over the network, 13.3% via e-mails, and 8.2% through printed
documents and documents. 50.3% of data leaks due to intentional or faulty reasons were
caused by employees, and 41.7% by cyber attackers [2, 3]. According to the global cost of
data breach report, the global average total cost of a data breach has been calculated as $3.86
million [5].
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Figure 1. Some data leak channels [2, 6]
The seriousness of these official figures revealed the necessity of reviewing the software
development processes. With the new methods and strategies developed, software development
processes have also introduced innovations in security. The first of these innovations is the
Strategic Defense Initiatives (SDI) Secure Software Development methodology developed in
the early 90s [7, 8]. Safe software development methods and strategies that have evolved to
date have recently emerged as threat modeling. The concept of threat modeling is defined as
the identification of occurrences in the system, malicious agents, their attacks and possible
effects as a result of the attack, and determining their risks [9].
Within the scope of the Personal Data Protection Law No. 6698, which has been applied for a
long time in Europe and entered into force in Turkey with the harmonization process in 2016,
the protection of private data belonging to individuals and institutions is of vital importance.
Secure software methods and strategies developed within this framework have become more
comprehensive.
2.SECURE SOFTWARE DEVELOPMENT
In order to prevent attacks on software, software should be designed and developed in
accordance with software security principles, and methods and tools should be used to ensure
software security. It is necessary to carry out all these studies with a holistic perspective in the
secure software development life cycle and to improve the maturity of the field [1].
Safe software development and attacks on software have three main purposes:
•
•
•

To prevent the software from working completely or to stop it from working normally
Changing the workflow of the software in a way that serves undesirable or unforeseen
purposes, by adding malicious code or changing the code of the software,
Weaknesses of the software are detected by obtaining process and environment
information in the process running the software, it infiltrates the working environment
and is used as a tool to achieve undesirable purposes.

In the first few years when the software was widely used, many models and frameworks were
studied to produce quality and mature software and in recent years to develop especially secure
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software. The biggest trigger of this situation is the increase in security vulnerabilities in recent
years[10]. The generally accepted principle in the software industry is that the cost of fixing
software vulnerabilities discovered in the early stages of software development is lower than
those discovered later in the process [11]. In the process of secure software development, review
change and configuration management, separate development, test and production
environments, do not use real data in the development environment, conduct code reviews
before putting it into production, use secure programming techniques, use the application. Get
firewalls or Source code inspection services. This will also help with security [12].
There are nine security issues that should be known in the process of developing secure
software[13].
2.1. Input Validation
Most of today's known and future threats start with malicious input. With this; Using simple
login validation methods can prevent major security threats.
Input Validation methods can be divided into "white box" and "black box". The white box
method uses a template known as input, and any input outside of the template is considered
malicious. This method is very effective because the template is very easy to control. On the
other hand, the black box method is less effective but more popular. This method does not use
a specific template, only a list of known attacks. If the entry looks like a known hack, the entry
will be denied and other entries will be accepted. While it is difficult to detect all types of attacks
even today, it is clear that this method is not very effective as future attacks will be more
difficult to understand and filter. For this reason, the design of the data structure should be made
according to a specific template as much as possible and validation should be strengthened [14].
2.2 Authentication
Authentication is the process of authenticating entities (users, devices or applications). There
are different authentication methods. Often software would use weak authentication methods
such as using only usernames and passwords. If there is a "domain" structure, use "Active
Directory" to authenticate the user, if other than "domain", implement the database for identity
management. Biometric methods or smart cards are used as a stronger authentication method.
Another verification method is to have a third party perform the verification work and trust the
third party[14].
2.3. Authorization
After authentication, the stage of defining users is the stage of determining and controlling
access permissions according to the user's identity, and the stage of authorization. There are
many ways to determine which authority to use to take action [14].
2.4. Configuration Management
The configuration contains sensitive information about the application. For example, files
containing connection information needed to access a database are in this range. Interference
with the configuration can change the operation of the application or cause it to not work.
Storing the configuration file on the server does not mean that adequate security measures have
been taken. Configuration files should be treated as sensitive information, stored in encrypted
form and access to these files should be recorded.[14]
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2.5. Sensitive Information
You must consider both the application and the business to determine what sensitive
information is. Since application developers do not fully understand the nature of the work, the
author has limited knowledge of the technical infrastructure of the application, so these two
parties alone cannot fully identify sensitive information. information. The bipartisan meeting
should prepare a list of sensitive information and develop policies to protect the list [15].
2.6. Cryptograhy
One of the types of data protection is encryption. Cryptography research is very advanced today,
and computers are quite advanced. But this also applies to attackers. Sensitive information
should be stored using known and tested encryption methods. However, with the development
of computers today, decryption processes can be done much faster than in the past. Therefore,
encryption algorithms in practice should be reviewed and updated over time[14].
2.7. Parameter Manipulations
Parameter manipulation is the most known security vulnerability, that is, it is misusing the web
application by sending exploit codes through the parameter, and it causes many damages such
as unauthorized data output, breaking access controls, taking control of the server. Common
techniques of parameter manipulation are cross-site scripting (hereinafter referred to as XSS)
attack or SQL injection (hereinafter SQLI) attack [16].
2.8. Exception Management
Some techniques use errors to perform error management. Errors are very important to
developers and system administrators as they contain a lot of important information about the
application. With this; this information is very important for developers but can cause problems
for users. Although the user may not understand the meaning of these errors, the attacker's key
clues contain important software-related information. For this reason, only general error
messages should be returned, errors should be logged, and processes should be created so that
only administrators can understand real errors [14].
2.9. Logging and Auditing
Logging is a critical component of operating system auditing, especially in the Linux operating
system. Many security events or other significant events are often accompanied by antecedent
events. In identifying important antecedent events, vital signs of system activity and audit
events that need to be recorded come to the fore. An adaptive control mechanism should then
be uncovered that increases or decreases the type of events collected and the frequency of events
collected based on online analysis of vital signs events. In operating systems, auditing is
necessary to ensure network and system security. Linux audit monitors file accesses, monitors
system calls, logs commands run by users and security events such as authentication,
authorization, and privilege escalation obtained by logging system activities to events.
Attributes of an event include date, time, type, subject ID, result, and sensitivity tags [17].
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3. PROTECTION OF PERSONAL DATA (KVK)
The advancement of information and communication technology has led to an increase in the
interaction between individuals and digital service providers, and as a result, the need to protect
the privacy of personal data accumulated in the digital environment has come to the fore.
Leaving data belonging to individuals such as identity numbers, credit card numbers, birth
information vulnerable on the internet and open to other people's access poses a great threat to
the individual. With the widespread use of internet access, crime rates in digital environments
have also increased and these personal data have been used for exploitation and fraud. For this
reason, it has become an urgent need to protect the rights and data of individuals in the internet
environment, as well as protecting the rights of individuals in real life. In this context, the
General Data Protection Regulation of the European Union has been adopted [18].
In addition to the personal privacy of the person, there is also the privacy of the data shared in
digital media or recorded by various information management systems. Today, cloud
computing technology has been started to be used in order to protect and store this personal
information. Cloud computing is a virtual server technology that allows people to access their
data whenever they want, regardless of location, via the internet network. In addition to its
advantageous features such as the low cost of this technology, the fact that it does not need
physical storage, and that it can be accessed from any environment at any time, there are some
security vulnerabilities and the speed of access is dependent on the speed of the internet
infrastructure. In order to make the use of cloud services more reliable, encrypting data and
uploading it to these services is one of the solutions [19]. Another method developed to increase
the security of cloud computing technology services is the use of multi-cloud technology [20].
In this way, users can use the services of different cloud service providers simultaneously. The
multicloud environment offers a single web interface to access data from the heterogeneous
cloud platform. The biggest benefit of this technology is that it is much more secure because it
shares this data between different cloud services instead of the centralized and more vulnerable
data storage service in single cloud environments [21-23]. Blockchain technology, which has
recently become widespread, is also offered as another option for solving data protection and
storage problems. In the study in [24], they made recommendations such as using
permissioned/private blockchain and off-chain storage for the protection of personal data. It is
noteworthy that this technology is also being used in the field of health. The study in [28]
highlights the patient-centered record preservation model using Blockchain technology. The
study in [26] is an example of the use of decentralized blockchain technology to store, share
and diagnose patients' medical records.
While there are software-oriented solutions such as blockchain and cloud environment
mentioned above for the privacy and protection of personal data, system-based protection
solutions have also been developed in this area.
3.1. Data Leakage
Data leakage is the revealing of the confidentiality of all kinds of personal information such as
health, trade secrets or personal information of individuals by attacking them in the form of
software and hardware infiltration from the inside of the institution to the external environment
or from the external environment to the inside. Data leakage causes both the loss of reputation
of the person as a result of the disclosure of his private life and the commercial losses of the
institutions. As a result of being in the internet age, individuals and institutions now prefer
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digital content more than printed sources and documents. As a result of this preference, the
amount of data accumulated on both personal and corporate basis has increased, and solutions
have been sought for protecting and storing this data. Firewalls, virtual private networks (VPN)
and intrusion detection systems are used as a traditional solution to prevent data from being
leaked by unwanted people. However, these systems do not always provide adequate protection.
Data Leakage Prevention System (DLPS) has started to be developed in order to eliminate the
deficiencies of these existing protection structures. DLPS systems perform many contextual
and contextual analyzes on data to detect and prevent data loss. In addition, these systems can
function in a way that protects the data during the transfer, use and storage of the data.
Encryption and blocking methods are among the solutions used in DLPS systems [27].
In order for DLPS systems to provide a high level and efficient service, some problems
encountered during implementation need to be resolved. These problems can be leakage in
channels, access rights, human factor, encryption and data hiding, data modification, scalability
and integration, data classification [27].
A data stored in the database can be shared between people via transferring to devices such as
CD/DVD, USB Memory, tablet-phone, e-mail, printing, internet sharing. It is normal to use
these channels under normal conditions. However, it is a fact that the same channels can also
be used by people who want to leak data to the outside. Especially for data transferred via email, DLPS systems need to analyze network traffic precisely [27].
The human factor is a factor that DLPS systems constantly encounter and have difficulty
overcoming. The internal interactions of people with each other affect the proper
implementation of situations such as granting access to certain individuals, determining the
capture threshold of the DLPS system and operating privacy policies. Human-induced data
leaks mostly occur over data in use. Although measures such as disabling USB ports have been
taken to prevent this situation, this restriction has not been a definitive solution. Access control
systems, on the other hand, allow legal or authorized users to access relevant data. However, it
is necessary to regularly check the list of people with access permission, in case of a change in
the access permissions of the people or the possibility of leaking despite being on the list [27].
There are some techniques that existing DLPS systems use to provide solutions to the problems
mentioned above. These techniques are basically based on the analysis of data content and data
metadata, in other words, information such as size, time, recipient and source. In context
analysis, metadata features such as the file's format, destination, and source are used to create
migration patterns rather than the data itself. Unwanted transmission behavior is detected
according to a set of pre-established privacy rules. In content analysis, it is essential to protect
the data itself. Fingerprinting on data, use of regular expressions, and statistical analysis of
content are content-based analysis methods. The method of fingerprinting the data can be
converted using traditional hash functions (MD5, SHA1) of files containing confidential
information. The use of regular expressions describes the set of terms and characters used to
generate the intrusion detection patterns. Here, a mathematical comparison of the data is made.
In the statistical analysis of the data content, methods such as frequency calculation of the terms
in the document (n-gram analysis), term weighting, which indicates the importance of the word
in the document, are used [27].
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4. EVALUATION OF SECURE SOFTWARE DEVELOPMENT METHODS IN
TERMS OF KVK
Safe software development principles and all mechanisms for the security of personal data
should be used in the development process. In this process, it is important to consider aspects
of human interaction as well as technical aspects. At this point, when evaluated in terms of
KVK, the most important security principle, the principle of least authority, is to run each
software procedure with the least set of rights necessary to complete its work. An item (method,
user, software, etc.) must be granted at least a set of authorizations that must complete a
particular task. Among the factors to be considered in this context, the following evaluations
can be counted.
•
•
•

Applications that need access to system resources should only be authorized for
restricted regions that need access and should not be run with administrator rights.
Software processes that require elevated rights should only have these rights for the
minimum amount of time necessary.
Apart from normal situations, also during startup, recovery, shutdown, maintenance
phases access must be controlled.

In the software development process, there are many technical methods to reduce the errors in
the software and increase its quality and security. In addition to this, ensuring software security
during the process also allows it to be done under KVK management. Controls should be made
to ensure that the inputs of the software systems are correct and appropriate, and control
mechanisms should be placed in the applications to check whether the correctly entered
information is corrupted as a result of an error during the process or intentionally. Software
should be designed in such a way as to minimize the possibility that errors during processing
will compromise data integrity. In this context, ensuring software security will go to the next
level with the application of the following methodologies.
•
•
•
•

Heuristic and Simulation Based Methods
Formal Methods
Methods Ensuring Software Working Environment Security
Analysis Methods with Multiple Tools

In order to protect personal data, it is necessary to minimize cyber-attacks. This requires the
application of offensive tactics to secure software development processes. At this point, the
Cyber Kill Chain, that is, the life cycle of an attack, comes. Cyber kill chain, which is one of
the various models to analyze cyber-attacks and developed by Locheed Martin, is a 7-stage
model that defines from the discovery stage to the attack stage and is created to carry out or
prevent this attack.
•
•
•
•
•
•
•

Reconnaissance
Weaponization
Delivery
Exploitation
Installation
Command and control
Actions on objectives
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5. CONCLUSION
Recent data leaks show not only the errors of the users, but also the problems in the process
developments from their systems. Secure software development processes are a concept that
contributes to the development process by applying the current security vulnerabilities, the
deficiencies that cause these vulnerabilities, and software developers by applying the most
accurate coding methods in terms of security. The correct implementation of the security
software development process is important for KVK. In this study, secure software
development processes were examined within the scope of possible data leaks and evaluated in
terms of KVK. Those who implement the software development process need to know the
attack methodologies well in order to take precautions against cyber attacks. Thanks to models
such as Cyber Kill Chain, missing points can be detected before a cyber attack, the intervention
method can be decided according to the stage of the attack at the time of the attack, and a risk
analysis can be made after the attack to what extent the institution is affected by this attack.
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Abstract
In this study, the differences that emerged during the application of microservice structures, which are the most
important architecture of non-server-based and high-performance models, to software engineering processes are
evaluated. Although microservice architecture is successfully implemented in an emerging application process
model, it poses problems and risks in the transformation of monolithic structures. It is foreseen that the application
of microservice architecture with a properly executed software engineering process will provide a serious
advantage in eliminating possible risks and threats.
Keywords: Software Engineering, Microservices, Software Architecture

1. INTRODUCTION
The concept of microservices can be described as small pieces of code with as few dependencies
as possible, developed to realize a specific business goal, which emerged due to the inability of
its monolithic architecture to meet the needs [17-19]. When examining some of the limitations
that microservices eliminate monolithic applications, it is necessary to mention technology
heterogeneity in the first place. While developing a monolithic application, only a written
language and database system is preferred, and the entire application is developed on this line.
Thanks to microservices, this limitation is eliminated, and the project can be developed in a
modular structure and by choosing different software languages and database systems. The
transformation of the project from the monolithic structure to the modular structure will prevent
the errors that may be encountered in the project from affecting the whole project and will
facilitate error control and debugging. Microservices perform very useful functions in the
application of the agile model, which is one of the popular software management models of
recent times, in teamwork.
In addition to many conveniences and advantages of microservices, some disadvantages should
not be forgotten. If the communication between services is not done within certain rules,
confusion and communication problems will occur in the project. In addition, hundreds of
Microservices used in large projects make error checking and corrections difficult.
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2.MICROSERVICE ARCHITECTURE
Large-scale software applications have a monolithic architecture approach that hosts many subtasks and presents these tasks mostly as a single structure. In monolithic architecture, the
developed application is evaluated as a whole. Figure 1 shows an implementation using the
Microservices legacy.

Figure 1. Microservice Architecture [4,5]
The development of the scope of the application over time makes processes such as installation
and testing difficult, making the process inextricable. In fact, any change that can be made in a
small part of the developed software causes the whole system to change from the beginning [2].
Due to these disadvantages, the monolithic architectural approach was abandoned and new
searches were started and Service-Oriented Architecture (SOA) was started to be used [3].
According to the basic logic of SOA architecture, the developed application software has
separate service units within itself. In addition, the technologies used in the development of
these units may be different [4]. SOA architecture has brought advantages such as reuse of each
service in different applications, ease of management and parallel development capability [3].
Despite these advantageous features, the complexity of the management of systems with SOA
structure and the difficulty in distinguishing services from each other continue. In order to
eliminate this constraint, the microservice architecture, which was developed based on the way
the SOA structure works, has emerged. The basic logic of the microservice architecture is based
on combining many different services that work independently and can be distributed under a
single roof[1]. These characteristic structures, based on the independence of each of the
services, offer advantages in terms of scaling, distribution, developer efficiency, flexibility and
continuity. In the way the microservice architecture works, there are service packages that
communicate with an HTTP source application programming interface (Application
Programming Interface - API). Each of these service packages can be developed in different
programming languages, and they can also be differentiated from each other in terms of the
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storage technologies they use [2]. Therefore, they have an autonomous structure. In Table 2,
the advantages and limitations of monolithic, SOA and microservice architectures are given by
comparing them.

Monolithic

Advantage

SOA

Advantage

• It is simple to develop.
• The end-to-end test is
possible in one step.
• It is easy to distribute.

Disadvantage
• A change that can be made
affects the entire system.
• Reliability is low.
• The entire application must
be deployed in each update.

Microservice

Advantage

• Ability to use the service in
different applications
• Ease of management
• Parallel development

• Decentralized data
management
• Smart interfaces
• Simple communication
• Ease of maintenance
• Independent distribution

Disadvantage

Disadvantage

• Communication line problem
between web services
• Heavy nature of SOA protocol

• Having a large number of
services causes complex
deployment.
• The testing process is
complex

Figure 2. Comparison of monolithic, SOA and microservice architectures [4,5]
2.1. Microservice Deployment Models
There are some distribution models developed for the distribution of microservices to virtual
machines or physical servers. The first of these is “multi-service instance for each server
model”. In this model, one or more physical or virtual machines are provided and many services
can be run on each of these machines. In this model, which is a traditional deployment approach,
each service instance runs on a known port on one or more hosts. For each server model, the
multiple service instance model has brought some advantages and disadvantages. One of the
biggest advantages it provides is the efficient use of resources since multiple service instances
share the same server and operating system. Another benefit is that the deployment of the
service instance is fast. For this, it is sufficient to start the service by copying it to the host only.
The first of the disadvantages that this model brings along with the advantages it provides is
that there is little or no isolation of the service instances unless each service instance has a
separate process. In this model, the amount of resources used by each service can be monitored,
but these resources cannot be limited. Therefore, in cases where services cannot be isolated
from each other, it is possible for a service to consume all the memory or CPU of the host
computer by taking the resources of other services alone [6].
Another problem brought by this approach is that since services can be created in various
languages and frameworks, the operations team deploying the service needs to know specific
details about how to deploy it. This complexity includes some error risks that may occur during
deployment [6]. Figure 3 shows the representation of the multi-service instance model for each
server model.
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Figure 3. Multiservice example for each server model [6]
Because of the advantages and disadvantages of "multiple service instance for each server
model", "one service instance for each server model" model has been proposed as a new
approach. In this approach, each service instance is run in isolation on its own host. The model
has two different sub-models: "service instance per virtual machine (VM)" and "service
instance per container" [6].
According to the service instance submodel per virtual machine (Virtual Machine, VM), each
service is packaged as a virtual machine image, and each service instance is a virtual machine
that is started using this virtual machine image. This model is the primary approach used by
Netflix in the distribution of its video streaming service. There are many benefits offered by the
service instance approach per virtual machine (Virtual Machine, VM). Most importantly, each
service instance runs in complete isolation. In other words, it does not take resources from other
services and has a fixed amount of CPU and memory. Another advantage of deploying
microservices using virtual machines is the availability of cloud infrastructure. In addition,
when services are deployed using a virtual machine, the virtual machines here also include the
application technology of the service. Once a service is packaged as a VM, the service becomes
a black box. The management API of the VM becomes the API for deploying the service, thus
making the deployment much simpler and more reliable [6].
In addition to the advantages mentioned above, the service instance submodel per virtual
machine also has some limitations. The first of these constraints is the less efficient use of
resources. Here, each service instance carries the load of the entire VM, including the operating
system. Also, in a generic IaaS, VMs come in fixed sizes and the VM is underutilized. In
addition, a generic IaaS charges for VMs, regardless of whether the virtual machines are busy
or unavailable, and there may be situations where IaaS’s have difficulty reacting quickly to
changes in demand. Another disadvantage of the approach is that VM images are often slow to
create, deploy, and launch due to their size [6]. Figure 4 shows the representation of the service
instance submodel per virtual machine.
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Figure 4. Service example per virtual machine [6]
Another sub-model of a service instance main model for each server model, which has many
advantages of VMs and also has a lighter implementation, is “Service instance per container”.
In this sub-deployment model, each service instance runs in its own container. Containers are
an operating system-level virtualization mechanism. A container consists of one or more
processes running in the sandbox. Containers have their own port namespace and root
filesystems. It is also possible to limit the memory and CPU resources of the container, and
even the I/O rates of some. To use this model, the service must be packaged as a container
image. A container image is a file system image that consists of the applications and libraries
required to run the service. After the service has packaged it as a container image, one or more
containers can be started. Generally, multiple containers can be run on each physical or virtual
host. It is possible to use cluster managers such as Kubernetes or Marathon for container
management. A cluster administrator considers the host as a resource pool and decides where
to place the containers by looking at the resources each container needs and the resources
available on each host [6].
Each container-per-container service instance model has advantages and disadvantages at the
same time. The benefits are similar to the benefits of VMs. Here the service instances and the
resources consumed by each container are isolated from each other. Containers, like VMs, also
encompass the technology used to implement services. The container management API also
functions as an API for managing services. Containers, unlike VMs, are flexible technologies
and container image creation is usually very fast. Also, due to the absence of a long OS boot
mechanism, containers start very quickly [6].
In addition to the positive features of the use of containers, there are also some disadvantages.
Although container infrastructure is developing rapidly, it is not as advanced as that for VMs.
Also, the fact that containers share the operating system kernel makes them less secure than
VMs. Another disadvantage of container technology is that the management of container
images belongs to the developer. Even if a service such as Google Container Engine or Amazon
EC2 Container Service (ECS) is not used, both the container infrastructure and the VM
infrastructure on which it runs must be managed. In addition, the containers are distributed over
an infrastructure with per-VM pricing. Therefore, there is a possibility that the extra cost of
provisioning many VMs to handle spikes in load may occur [6]. A representation of the service
example per container is given in Figure 5.
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Figure 5. Example of service per container [6]
In the serverless distribution approach, which is the next microservice distribution model, the
necessity of choosing between service distribution in containers or virtual machines has been
eliminated. In the serverless deployment model, the developer focuses on application
development without being responsible for the information technology infrastructure.
According to this approach, each request is billed according to the time spent and memory
consumed. AWS Lambda [7] is an example of this technology. Microservices can be deployed
by uploading them to AWS Lambda as zip files [5,6].
Alongside these advantages of serverless deployment, one of its limitations is that AWS
Lambda functions cannot be used to deploy long-running services. Also, in theory, AWS
Lambda can run a separate instance for each request, so services should be stateless and written
only in supported languages. In order for the services not to expire or be terminated, they must
start quickly [5,6].
3. SOFTWARE ENGINEERING PROCESSES
Software development processes define how the processes specified in the software life cycle
will be implemented in which order or sequence. In order to cope with the aforementioned
challenges of software development, various process models have emerged that aim to
systematize development. The main goal of these models is; is to define the recommended
engineering processes to be followed throughout the Software Development Life Cycle for
project success[8].
3.3. Cascade (Waterfall) Model
The waterfall model is the basic model of software engineering in which the steps applied in
software projects are followed in sequence [8]. Today, it is accepted by large companies as the
management standard of their projects [9]. The steps applied in the waterfall model are shown
in Figure 6.
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Figure 6. Waterfall Model [8]
A documented output is created at all stages of the waterfall model, and these outputs are seen
as the input of the next stage[8]. The cost of the changes that will occur due to the input-output
relationship will be high for the project. For this reason, skipping or large-scale reversals are
not allowed between phases of the model [8].
3.4. V Model
Just like the waterfall model, the V-Model lifecycle is a sequential way of executing processes.
Each stage must be completed before the next stage begins. In this model, more emphasis is
placed on testing than in the waterfall model. Test procedures are developed early in the
lifecycle before any coding is done, during each of the stages prior to implementation.
Requirements initiate the lifecycle model, as do the waterfall model. Before starting
development, a system test plan is created. The test plan focuses on meeting the functionality
specified in requirements gathering[11]. Figure 7 shows the V-Model steps.

Figure 7. V-Model [12]
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The high-level design phase focuses on system architecture and design. At this stage, an
integration test plan is created to test the interoperability of the parts of the software systems.
However, the low-level design stage is where the actual software components are designed, and
unit tests are also created at this stage[11].
3.5. Spiral Model
Unlike other software models, the model that prioritizes risk analysis and prototyping steps is
the Spiral model. Performing a risk analysis gives the opportunity to pre-correct errors that may
arise during the software creation phase. The prototype creation phase provides the opportunity
to see a part of the software on the user's side. The user, who sees the software step by step, can
solve the problems before moving on to the next parts [11]. The Spiral Model consists of four
stages.
•
•
•
•

Planning; It is the stage where the product to be revealed is planned and integrated
with the product in the previous stage, if any.
Risk analysis; This is the stage where the risk situations for the product to be revealed
are investigated and resolved.
Production; It is the stage of producing the product or intermediate products to be put
forward.
User Evaluation; It is the stage of evaluating the product by the user and getting
feedback from the user.[11]

In the helical model, the product is produced at every stage and the feedback is obtained as a
result of the users' evaluation of the product, and it is ensured that the negativities that occur
before proceeding to the next stages are eliminated. In addition, the coding of the product to be
revealed starts from the first stage, and the project follow-up is easy, as the project coordinators
and project employees work together. In Figure 8, the spiral model steps are shown in detail.

Figure 8. Spiral Model of the Software Process [11]
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The spiral model can be expensive in terms of price for small and low risk projects. Again,
spending more time than necessary for small projects may cause delays in projects.
3.6. Evolutionary Model
The evolutionary model is a combination of the Iterative and Incremental model of the software
development lifecycle [17]. It is the first model to be offered in full scale. It is recommended
for companies with many units scattered in different residential areas. The products revealed at
each stage of the model include full functionality for that stage. The more successful the initial
evolution, the more successful the outcome of the model [17]. Figure 9 shows the Evolutionary
Development Model diagram.

Figure 9. Evolutionary Development Model
There are two types of evolutionary development: Exploratory development and Throw-Away
prototyping. Exploratory development is the target; It is to work with the person who owns the
product to be developed and to deliver the final version of the system [18]. Here, care should
be taken to start with the requirement that is best understood. In Throw-Away prototyping, it is
necessary to understand all system requirements. However, it starts with requirements that are
not fully understood [18].
3.7. Incremental Development Model
The Incremental development model, which is based on the Evolutionary model and the
Waterfall model, meets the changing demands of the customer during the development stages
of a product and ensures that the errors that will arise are corrected in a timely manner. The
system requirements required in the incremental development model are determined together
with the customers. Increments are determined according to the degree of importance of the
determined requirements. A system that works with the highest importance requirements is
created. [14] Thus, the risk of failure of the entire system is reduced. In the incremental
development model, both production and use are made by users. Revealing the product by
changing it with the feedbacks after use ensures the natural repetition of the product. [15] The
diagram of the Incremental Development model is given in Figure 10.
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Figure 10. Incremental Development Model [15]
3.8. Research Based Model
The Research-based model, also known as the build and throw style, has research environments
that work entirely on uncertainty. It is not evident in the results to be obtained from these works
that work on uncertainty. Released products are generally used by a limited number of users
and are discarded after use. Modeling-timing-pricing steps are not precise, so they are not
suitable for fixed price contracts. [16]
4. IMPLEMENTATION AND EVALUATION OF MICROSERVICE
ARCHITECTURE
While deciding on the microservice architecture within an application, after the preferred
software engineering process, the separation should be made on the monolithic system with the
Domain Driven Design method and it should be decided very well which microservice structure
will be used. Also, creating dozens of microservices at the same time as soon as you start the
conversion of a monolithic architecture to a microservice architecture can result in unnecessary
splitting and merging later on. Instead, it should be started iteratively into microservices
transformation, gradually and choosing the most convenient point of the system.
Microservice architecture is not just about dividing the existing monolithic architecture into
many parts. In order for this architecture to be applied to software engineering processes, it
should be confirmed that dozens of teams working independently of each other are developing
within a certain discipline. If the teams are independent, it is foreseen that the other links of the
chain will be affected in a short time and the problem will spread to the entire software
engineering when their internal order is built with chaos and unplanned. For this reason, it
shows that the development processes are managed with clean code, code-review, objectoriented design, a stable microservice architecture and this architecture with the right software
engineering processes. In this case, the clients may have to constantly update themselves in the
changes that can be made in the services. Expose APIs should be meaningful and simple
functions that do as much as possible. Businesss Implementation should be encapsulated and
the number of parameters should remain minimal.
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In general, different from the monolithic architecture for the implementation of Microservice
architecture in software engineering processes, there are some common features given below.
•
•
•
•
•
•
•

Componentization with Services
Organizing around job capabilities
Smart interfaces and simple communication
Decentralized governance
Decentralized data management
Infrastructure automation
Design for failure

In addition, it is determined that certain factors should be taken into account, regardless of
which software engineering process is applied. These factors are evaluated as follows,
respectively.
•
•
•
•
•
•
•
•

Distribution Patterns
Form of Communication
External API
Serverless
Reliability
Data Management and Security
Testing and Observability
Load distribution and distribution

5. CONCLUSION
The microservice architecture needed in the application development process can be applied to
a monolithic application transformation or a newly constructed application development
process. The effectiveness and manageability of this process or transformation is directly
proportional to its compliance with software engineering processes. In this context, in this
study, the transformation of the microservice architecture from the monolithic structure or the
evaluation of the first process development in terms of software engineering processes has been
carried out. Factors and risks of microservice architecture that emerge in software engineering
methodologies are extracted.
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