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In this study, it is aimed to conduct a validity and reliability study by adapting the general
subscale of teacher emotion scales developed by Frenzel et al. (2016) according to the process
of teaching with technology.159 teachers working in pre-school, primary and secondary
education institutions participated in the study. As a result of the confirmatory factor
analysis, one item was removed from the factors of enjoyment, anger and anxiety, and it was
concluded that the three-factor and nine-item structure was confirmed. In addition,
sufficient results regarding convergent and discriminant validity were obtained. Cronbach's
alpha internal consistency coefficient was calculated as 0.861 for enjoyment factor, 0.808 for
anger and 0.791 for anxiety. As a result, sufficient findings were obtained regarding the
validity and reliability of the measurement tool. The survey adapted in this study can be
used by researchers studying on technology integration.
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Ogretmenlerin Teknoloji ile Ogretime Yonelik Duygular:: Bir Gegerlik ve Giivenirlik Calismasi’

MAKALEBILGI OZET

Makale Ge¢misi:
Gelis: 25/02/2022
Kabul: 18/05/2022
Cevrimigi: 24/10/2022
Yaymn: 31/12/2022

Anahtar Kelimeler:

Ogretmen duygular1
Teknoloji entegrasyonu
Duygu

Bu calismada Frenzel vd. (2016) tarafindan gelistirilmis olan 6gretmen duygu genel alt
Olgeginin teknoloji ile 6gretim yapma siirecine gore uyarlanarak gecerlik ve giivenirlik
calismasimin yapilmast amaglanmistir. Calismaya okul oncesi, ilk ve orta Ogretim
kurumlarinda gérev yapan 159 6gretmen katilmistir. Dogrulayici faktor analizi sonucunda
keyif, 6tke ve kaygi faktorlerinden birer madde ¢ikartilarak ti¢ faktorlii ve dokuz maddeli
yapmnun dogrulandigina iliskin bulgulara ulasilmistir. Ayrica, yakinsama ve iraksama
gegcerligine iliskin yeterli sonuglar elde edilmistir. Cronbach’s alfa i¢ tutarlilik katsayis1 keyif
faktorii icin 0.861, 6fke icin 0.808 ve kayg: icin 0.791 olarak hesaplanmistir. Sonug olarak
Ol¢me aracinin gegerlik ve giivenirligine iliskin yeterli bulgulara ulasilmistir. Bu ¢alismada
uyarlanmis olan Olgme araci, teknoloji entegrasyonu konusunda calisan arastirmacilar
tarafindan kullanilabilir.

! Bu ¢alisma birinci yazarin ikinci yazar danismanliginda yiiriitiilmekte olan yiiksek lisans tezinden iiretilmistir.
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1. Extended Summary

We feel many emotions as a result of the events and situations we are in throughout our lives. In the literature, it
is stated that the interaction of motivation and emotions, as well as cognitive aspects, play a role in explaining
learning outcomes (Hascher & Hagenauer, 2016). In this context, control value theory focuses on the relationships
between cognition, emotion, and motivation. In learning environments where many experiences are experienced,
students and teachers may experience many emotional states during the learning-teaching process. Considering
the leading role of teachers in the learning process, it can be argued that they have an effect on students' emotions.
As a matter of fact, it is stated that teacher motivation and emotional states are important factors on student
learning and behavior (Frenzel, Daniels, & Buri¢, 2016). It is stated that teachers who experience positive and
pleasing emotions in the teaching process can tend towards diversity and creativity in their teaching strategies,
and can also react flexibly in the face of obstacles or difficulties (Frenzel, Goetz, Stephens, & Jacob, 2009). As a
result of the developments and changes in the field of technology, teachers who use educational technologies,
may experience various emotions in the teaching process. The literature on technology integration and acceptance
has focused on anxiety and enjoyment towards technology. It can be argued that these studies focus on emotions
towards technology, but there is a gap in the literature on measuring teacher emotions while teaching with

technology.

In the literature, there are measurement tools for measuring teacher emotions. Frenzel et al. (2016) included the
enjoyment, anxiety and anger, based on their definitions and clarity of meaning, in the measurement tool they
developed to measure teacher emotions. There are two subscales in the measurement tool: general and student-
specific emotions. In this study, it is aimed to carry out validity and reliability studies by adapting the general
subscale of teacher emotion scales Frenzel et al. (2016), according to the process of teaching with technology. 159
teachers working in pre-school, primary and secondary education institutions participated in the study. Since the
measurement tool was developed for emotions related to general teaching, an adaptation study was planned to
measure the emotions of teaching with technology in this study. Permission for the adaptation process was
obtained from Anne C. Frenzel via e-mail. After obtaining the necessary permission, the phrase "while teaching
with technology" was added to the items in the data collection tool and translated into Turkish by an expert in
the field of foreign language. The translation was sent to four field experts for review. After the necessary
corrections were made in the expressions, taking into account the suggestions from the experts, back translation

was made. Another foreign language expert compared the back translation and the original form. As a result, it
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was decided that the measurement tool could be applied to teachers as a result of the procedures. Data were

collected through an electronic form.

The factorial validity of the adapted scale in the study was examined by confirmatory factor analysis. There are
four items for three emotions in the measurement tool. The confirmatory factor analysis results, which were
carried out by preserving the item and factor structure in the original form of the scale, showed that some fit
indices were not within the recommended range. For this reason, one item with a low factor loading was removed
from each factor. When the measurement model consisting of three factors and nine items was tested with
confirmatory factor analysis, the obtained fit indices were found to be acceptable and/or perfectly fit. In addition
to confirmatory factor analysis, findings were obtained to provide evidence for convergent and discriminant
validity. In this context, the composite reliability coefficients of the constructs in the measurement tool and the
average variance explained values were examined for convergent validity. It has been revealed that the composite
reliability coefficients of all three structures are above 0.70. At the same time, the average variance values
explained are above 0.50. Also, sufficient evidence has been reached regarding this discriminant validity.
Cronbach's alpha internal consistency coefficient was also calculated for each emotion in the study. Accordingly,
Cronbach's alpha internal consistency coefficient was found to be 0.861 for enjoyment, 0.808 for anger and 0.791

for anxiety.

Teachers' emotions may differ from their general practices when teaching with technology. It can be argued that
these emotions may also affect their applications for technology integration. By using this adapted measurement
tool, the relationship between teachers' emotions while teaching with technology and their use of in-class

technology can be examined in the future.
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2. Giris

Yasantimiz boyunca iginde bulundugumuz olay ve durumlar sonucunda bir¢ok duygu hissederiz. Duygu,
kisinin belirli bir uyarana tepki olarak, kisa siireli ve yogunlugu yiiksek olan duygusal durumu olarak
tanimlanmaktadir (Frenzel ve Stephens, 2013). Alanyazinda, 6grenme sonuglarinin agiklanmasinda biligsel
yonlerin yani sira motivasyon ve duygularin etkilesiminin rolii oldugu ifade edilmektedir (Hascher ve
Hagenauer, 2016). Bu baglamda, kontrol deger kurami, bilis, duygu ve motivasyon arasindaki iliskilere
odaklanmaktadir. Pekrun, Goetz, Titz ve Perry (2002), duygulari, smf i¢i 6gretim, 6grenme ve basari ile
iliskilendirerek basarimla ilgili duygular kavramin ileri stirmiistiir. Bagsarimla ilgili duygular, bir dizi bilissel,
motivasyonel ve diizenleyici mekanizma yoluyla dogrudan basar: faaliyetlerine veya sonuglaria bagh duygular
olarak tanimlanmaktadir (Buri¢ ve Sorié, 2012). Kontrol deger kuramina gore, basar:1 etkinlikleri ve bunlarin
sonuglar iizerindeki 6znel kontrol ve 6znel deger, basarimla ilgili duygular etkilemektedir (Pekrun, 2006). Oznel
kontrol, bagari ile ilgili eylemlerin sonuglarmin kontrol edilebilirligi ile ilgilidir (Pekrun ve Stephens, 2010). Oznel
deger, eylemlerin ve sonuglarin algilanan degeri olarak tanimlanmaktadir (Pekrun, 2006). Basarimla ilgili olumlu
duygular, algilanan kontrol ve 6grenme sonuglarina iliskin olumlu degerlerin ¢arpimsal bir islevi olarak
goriilmektedir (Buri¢ ve Sori¢, 2012). Ogrenme ortamlarda siiregten kaynakli duygular ¢ok yonliidiir
(Haci6meroglu, 2020). Pekrun ve Stephens (2010), duygulari olumlu/ olumsuz, etkinlestirici/devre dis1 birakic
olarak simiflamistir. Buna gore, keyif ve umut gibi duygular olumlu etkinlestirici bir duygu iken rahatlama
olumlu devre digi bir duygudur. Ofke ve kaygi olumsuz etkinlestirici duygulardan biri iken, sikilma olumsuz

devre dis1 duygular kapsamindadir (Pekrun ve Stephens, 2010).

Bir¢ok deneyimin yasandigi 6grenme ortamlarinda egitim-6gretim siireci boyunca 6grenci ve 6gretmenler birgok
duygu durumu yasayabilir. Oretmenlerin 8grenme siirecindeki 6nciil rolii gdz dniinde bulunduruldugunda
ogrencilerin duygular: tizerinde etkisi oldugu ileri siiriilebilir. Nitekim, 6gretmenin motivasyonu ve yasadig1
duygu durumlarmin, 6grenci 6grenmesi ve davramslari tizerinde 6nemli bir etmen oldugu belirtilmektedir
(Frenzel, Daniels ve Buri¢, 2016). Ogrencilerin, 5gretmenlerinin 6gretimine yonelik cogku ve heyecanlarina iligkin
algilari, siniftaki ustalik ortamina iligkin algilarmi olumlu yonde etkilemekte bu da ilgiyi yordamaktadir
(Carmichael, Callingham ve Watt, 2017). Becker, Goetz, Morger ve Ranelucci (2014), 6gretmen duygular1 ve
ogretim davranislarinin 6grenci duygularin etkiledigine yonelik bulgulara ulagmistir. Frenzel (2014), 6gretmen
duygularinin 6grenci davranigi, 6grenci ile kurulan iliski ve 6gretimin etkililigi ile iligkili oldugu ifade etmektedir.

Ogretim siirecinde olumlu ve mutluluk verici duygular deneyimleyen &gretmenlerin, gretim stratejilerinde
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cesitlilige ve yaraticiliga yonelebiliecegi ve ayn1 zamanda engeller veya zorluklar karsisinda esnek bir sekilde
tepki verebilecegi belirtilmektedir (Frenzel, Goetz, Stephens ve Jacob, 2009). Parr, Gladstone, Rosenzweig, ve
Wang, (2021) sosyal fayda deger algis1 daha yiiksek olan 6gretmenlerin 6gretmekten daha ¢ok keyif aldiklarmi
ve Ogretirken daha az ofke ve kayg1 yasadiklarini; algilanan 6gretme yeteneklerinin daha yiiksek diizeyde keyif
ve daha az diizeyde ofke ile iligkili oldugunu ortaya koymustur. Hagenauer, Hascher ve Volet (2015) 6gretmen
oz yeterligi ile 6gretimden alan keyif arasinda pozitif bir iliski bulmustur. Ogretmenlerin mutluluk, gurur,
cosku gibi olumlu duygular deneyimlemesinin, 6gretim 6z yeterligi, bilissel saglik ve is tatmini ile pozitif yonde

iligkili oldugunu gosteren bulgular bulunmaktadir (Taxer ve Frenzel, 2015).

Teknoloji alaninda yasanan gelisme ve degisimler sonucunda hizl bir sekilde 6grenme ortamlarina giren egitim
teknolojilerini  kullanan oOgretmenler Ogretim siirecinde ¢esitli duygular deneyimleyebilir.  Teknoloji
entegrasyonu ve kabulii ile ilgili alanyazin Ogretmenlerin teknolojiye yonelik kaygi ve keyif duygusuna
odaklanmigtir. Ornegin, daha az deneyimi dgretmenlerin, deneyimli olanlara kiyasla bilgisayar kullanimi
agisindan daha fazla kaygi yasamaktadir (Kay, 2008). Ogretmenlerin teknolojiyi kullanma niyetleri ile teknolojiye
yonelik kaygi ve keyif duygular: arasinda iligkilere yonelik ¢alismalar bulunmaktadir (Teo ve Noyes, 2011). Bu
calismalarda teknolojiye yonelik duygulara odaklanildigi ancak teknoloji ile Ogretim yaparken Ogretmen

duygularinin dlgiilmesine yonelik alanyazinda bir bosluk oldugu ileri siiriilebilir.

Alanyazinda 6gretmen duygularinin olgiilmesine yonelik 6lgme araglari bulunmaktadir. Frenzel ve digerleri
(2016), ogretmen duygularmin oOlgiilmesine yonelik gelistirdikleri 6lgme aracinda tanumlari ve anlamlarmin
acikligini temel alarak keyif, kayg1 ve 6fke duygularina yer vermistir. Olgme aracinda, genel ve dgrenciye 6zgii
duygular olmak tizere iki alt 6lgek bulunmaktadir. Bu ¢alismada Frenzel vd. (2016) tarafindan gelistirilmis olan
ogretmen duygu olgeklerinden genel alt 6lgeginin teknoloji ile 6gretim yapma siirecine gore uyarlanarak gegerlik

ve giivenirlik ¢alismasmin yapilmasi amaglanmistir.

3. Yontem

3.1. Calisma Grubu
Aragtirmaya ilk ve orta 6gretim kurumlarinda gorev yapan 159 6gretmen katilmistir. Katilimcilarin demografik

bilgileri Tablo 1’de verilmistir.

[120]



Tablo 1. Katilimclarin demografik bilgileri

f %
Cinsiyet Kadin 86 54,1
Erkek 73 45,9
Kurum Okul Oncesi 10 6,3
Ilkokul 4 277
Ortaokul 76 47,8
Lise 29 18,2
Yas 21-30 37 23,3
31-40 82 51,6
41-50 33 20,7
50-60+ 7 4,4
Kidem 1-5 yil 23 14,5
6-10 y1l 27 17,0
11-15 y1l 56 35,2
16-20 y1l 28 17,6
21-25 y1l 17 10,7
26-30+ 8 5,0
Brans Anasmifi 10 6,3
Bilisim Teknolojileri 45 28,3
Fen Bilimleri 23 14,5
Matematik 25 15,7
Rehberlik ve Psikolojik Danismanlik 4 2,5
Sosyal Bilgiler 8 5,0
Temel Egitim 44 27,7

Arastirmaya katilan 6gretmenlerin %54,1’i kadin, %45,9'u erkektir. Katilimcilarin % 6,3t okul 6ncesi, %27,7’si

ilkokul, %47.81 ortaokul ve %18,2’si lisede gorev yapmaktadir. Ogretmenlerin yaslarina gére dagilimlart
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incelendiginde %>51,6'sinin 31-40 yas araliginda oldugu goriilmektedir. Katilimcilarin %35.2"sinin mesleki kidemi
11-15 y1l arasinda degismektedir. Arastirmaya katilan 6gretmenlerin %28.3"1i bilisim teknolojileri, % 27.7’si temel
egitim, %15.7’si matematik, %14.5i fen bilimleri brangindadir. Ayrica arastirmaya ana smaifi (%6.3), sosyal bilgiler

(%5.0) ve rehberlik ve psikolojik danisma (%2.5) branglarindan 6gretmenler katilmistir.

3.2. Veri Toplama Araci ve uyarlama siireci

Ogretmen duygular1 Olcekleri, Frenzel vd. tarafindan (2016) tarafindan gelistirilmistir. Olgme aracinda
ogretmenlikle ilgili genel ve dgrenciye yonelik olmak iizere iki alt Slgek bulunmaktadir. Ogretmenlikle ilgili genel
duygular olgeginde mutluluk (4 madde), 6tke (4 madde) ve kaygi (4 madde) olmak {izere ii¢ faktor
bulunmaktadir. Cronbach’s alpha i¢ tutarlilik katsayilar1 mutluluk icin 0.73, 6fke igin 0.80 ve kayg icin 0.81 olarak
hesaplanmistir (Frenzel vd., 2016). Olgekte yanitlar, 1: Tamamen katilmiyorum ve 4: Tamamen katiliyorum

ifadelerini yansitacak sekilde 4'lii Likert tipinde hazirlanmustir.

Olgme araci, genel 6gretimle ilgili duygular igin gelistirildiginden bu aragtirmada teknoloji ile &gretim yapma
duygularinin 6lgiilmesi i¢in uyarlama ¢alismasi yapilmas: planlanmigtir. Uyarlama siirecinde igin 6ncelik Anne
C. Frenzel'den eposta yoluyla izin alinmistir. Gerekli izin alindiktan sonra, yabanci dil alaninda bir uzman
tarafindan veri toplama aracindaki maddelere “teknoloji ile 0gretim yaparken” ifadesi eklenerek Tiirkgeye
cevirisi yapilmigtir. Yapilan ceviri, dort alan uzmanina incelemek tizere gonderilmistir. Uzmanlardan gelen
oneriler dikkate alinarak ifadelerde gerekli diizeltmeler yapildiktan sonra 6l¢me aracinin geri gevirisi yapilmustir.
Baska bir yabanci dil uzmani, yapilan geri geviri ve 6zgiin formu karsilastirmistir. Uyarlama siirecinde yanitlar
51 Likert olarak hazirlanmistir. Sonug olarak, yapilan islemler neticesinde OSlgme aracinin Ogretmenlere

uygulanabilcegine karar verilmistir.

3.3.  Verilerin Analizi

Veriler, elektronik ortamda hazirlanan bir form araciligiyla toplanmistir. Olgme aracimin faktériyel gegerligi icin
dogrulayict faktor analizi yapilmistir. Bryman ve Cramer’e gore (2001), dogrulayici faktdr analizinin
yapilabilmesi icin dlgekte bulunan madde sayisinin bes veya on kat1 katilimcai sayisina ulagilmas: gerekmektedir.
Olgekte 12 madde oldugu gdz 6niinde bulunduruldugunda, madde sayisinin 10 katindan fazla katilimciya
ulasildigr goriilmektedir. Dogrulayic faktor analizi sonucunda x2/df, RMSEA, S-RMR, NFI, NNFI, CFI, TLI
degerleri ile uyum iyiligi degerlendirilmistir. Yakinsama ve 1raksama gegerlik ile yapi gecerligine kamt

sunulmustur. Yakinsama gecerligi icin ortalama aciklanan varyans degerleri ve yapisal giivenirlik katsayilar
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incelenmistir. Ayirdedici gegerlik igin Fornell ve Larcker (1981) 6l¢titii kullanilmistir. Giivenirlik Cronbach’s alfa
ve yapisal giivenirlik katsayilar1 ile degerlendirilmistir. Verilerin analizinde Lisrel 8.72 ve SPSS 22.0 paket

programlari kullanilmustir.
4. Bulgular

Ug faktorlii yapi ve 12 maddeden olusan 6lgme modeli test edildiginde (Model 1) uyum indislerinin bazilarmin
istenilen seviyede olmadig1 goriilmiistiir. Uyum indislerinin iyilestirilmesi i¢in daha sonra, keyif4, 6fke4 ve
kayg12 maddeleri 6l¢me modelinden ¢ikarilmistir (Model 2). Model 1 ve Model 2 igin elde edilen uyum indisleri

Tablo 2’de verilmistir.

Tablo 2.

Model 1 ve Model 2'nin uyum iyiligi degerleri

Uyum Indisleri Model 1 (12 madde) Model 2 (9 madde)
12 174,22 46,24

$2/df<3 3,41 2,01
RMSEA<0,080 0,124 0,077
S-RMR<0,080 0,072 0,048

NF1>0,95 0,90 0,95

NNFI>0,95 0,90 0,96

IF1>0,95 0,92 0,97

Sonug olarak, Model 2'nin uyum iyiligi indislerinin daha iyi olmasi nedeniyle dokuz maddeli yapinin

kullanilmasi uygun goriilmiistiir. Dogrulanan dokuz maddeli yapimnin faktor ytiikleri Sekil 1’de verilmistir.
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Sekil 1.

Dogrulayici faktor analizi bulgular:
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Sekil 1 incelendiginde keyif faktoriindeki maddelerin faktor ytikleri 0,77, 0,78 ve 0,94’ tiir. Ofke icin faktor ytkleri
0,65, 0,81 ve 0.90; kayg: faktorii igin 0,69, 0,75 ve 0,84 olarak hesaplanmistir. Tablo 3'te 6l¢gme modelindeki

yapilarin Cronbach’s alfa, yapisal giivenirlik ve ortalama agiklanan varyans degerleri verilmistir.

Tablo 3’e gore, Cronbach's alfa i¢ tutarlilik katsayis: keyif faktorii icin 0,861, 6fke icin 0,808, ve kaygt i¢in,0.791
olarak hesaplanmistir. Yapisal giivenirlik degerleri ise keyif igin 0.871, 6fke igin 0.834 ve kaygi igin 0.805 olarak
bulunmustur. Buna gore giivenirlik katsayilarimin 0.70’in {izerinde oldugu goriilmektedir. Ortalama agiklanan
varyans degerleri her ii¢ faktor i¢in de 0.50"inin iizerindedir. Buna gore yakinsama gecerligi ile ilgili bulgularin

yeterli oldugu sonucuna ulasilmistir.
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Tablo 3.

Faktor yiikleri, giivenirlik ve ortalama agiklanan varyans degerleri

Faktor Yiikii Cronbach’s alfa Yapisal Giivenirlik Ortalama Agiklanan
Varyans
Keyif 1 0,77 0,861 0,871 0,695
Keyif 2 0,94
Keyif 3 0,78
Ofke 1 0,65 0,808 0,834 0,629
Ofke 2 0,90
Ofke 3 0,81
Kaygi 1 0,75 0.791 0,805 0,581
Kayg1 3 0,69
Kaygi 4 0,84

Iraksama gecerligi icin keyif, 6fke ve kaygi faktorlerinin ortalama agiklanan varyans degerlerinin karekokleri ile

yapilar arasindaki korelasyonlarin karsilastirilmistir. Tablo 4’'de iraksama gegerligi ile ilgili bulgular verilmistir.

Tablo 4.

Iraksama gecerligi

Keyif Ofke Kayg1
Keyif 0,833
Ofke -0,221 0,793
Kayg1 -0,318 0,609 0,762

Tablo 4’te kalin yaz: tipi ile verilmis olan degerler ilgili yapinin ortalama agiklanan varyansmin karekokiinii
gostermektedir. Bu degerin altinda ise ilgili duygunun diger duygu ile olan korelasyon degeri yer almaktadur.
Buna gore, 6fke ve keyif arasinda (r=-0.221); kayg: ve keyif arasinda (r=-0.318) negatif yonlii diisiik diizeyde bir
korelasyon vardir. Bu korelasyon degerleri keyif faktorii i¢in hesaplanan ortalama agiklanan varyansin

karekokiinden diisiiktiir. Buna ek olarak 6fke ve kayg: arasinda pozitif yonlii orta diizey bir korelasyon oldugu
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goriilmektedir (r=0.609). Ancak bu deger de ofke faktorii i¢in hesaplanan ortalama agiklanan varyansin

karekokiinden kiigiiktiir. Buna gore iraksama gegerligine iligkin yeterli bulgulara ulagildig1 goriilmektedir.
5. Tartisma ve Sonug

Bu ¢alismada Frenzel vd. (2016) tarafindan gelistirilmis olan 6gretmen duygu olgeklerinde yer alan ii¢ duygu
olan keyif, ofke ve kaygmin teknoloji ile 6gretim yapma siirecine yonelik uyarlama c¢alismasi yapilmustir.
Calismada uyarlanan Slgegin faktoriyel gecerligi dogrulayici faktdr analizi ile incelenmigtir. Olgme aracinda
bulunan ii¢ duygu igin dért madde bulunmaktadir. Olgegin 6zgiin formunda bulunan madde ve faktor yapist
korunarak gerceklestirilen dogrulayici faktor analizi sonuglari, bazi uyum indislerinin oOnerilen aralikta
olmadigini gostermistir. Bu nedenle her bir faktdrden faktor yiikii diisiik olan birer madde ¢ikarilmustir. Uc
faktorlii ve dokuz maddeden olusan 6lgme modeli dogrulayici faktor analizi ile test edildiginde elde edilen uyum
indislerinin kabul edilebilir ve / veya miikemmel uyum gosterdigi bulunmustur. Dogrulayici faktor analizinin
yani sira yakinsama ve iraksama gecerligine kanit saglamak tizere bulgulara ulagilmigtir. Bu kapsamda,
yakinsama gegerligi i¢in 6l¢gme aracindaki yapilarin yapisal giivenirlik katsayilar: ve ortalama agitklanan varyans
degerleri incelenmistir. Her ii¢ yapinin yapisal giivenirlik katsayilari 0.70’in tizerinde oldugu ortaya konmustur.
Ayni zamanda ortalama agiklanan varyans degerleri 0.50'nin tizerindedir. Iraksama gecerligi icin yapilarin
ortalama agiklanan varyans degerlerinin karekokleri yapilar arasi paylagilan korelasyonlar karsilastirilmustir.
Fornell ve Larcker'in (1981) kriterine gore ortalama agiklanan varyanslarin karekoklerinin paylasilan korelasyon
katsayilarindan biiyiik olmas: gerekmektedir. Yapilan analizler sonucunda bu 06lgiitiin karsilandig1 sonucuna
ulasilmistir. Aragtirmada ayrica her bir duygu i¢in Cronbach’s alfa i¢ tutarlilik katsayisi hesaplanmistir. Buna
gore, Cronbach’s alfa i¢ tutarlilik katsayist keyif faktorii i¢in 0.861, ofke icin 0.808 ve kaygi igin 0.791 olarak
bulunmustur. Olgegin 6zgiin formunda ise Cronbach’s alfa i¢ tutarlilik katsayilar farkli 6rneklemler ile test
edildiginde 0,70 ile 0,80 degerleri araliginda oldugu tespit edilmistir (Frenzel vd., 2016). Tiirkiye’de &gretmen
duygu oOlgeklerinin matematik konu alani1 baglaminda uyarlandig bir ¢alismada ise Cronbach’s alfa degerleri
keyif icin 0,91, otke icin 0,89 ve kaygi icin 0,86 olarak hesaplanmistir (Haciomeroglu, 2020). Buna gore, bu
calismada ulasilan giivenirlik degerlerinin 6zgilin form igin hesaplanan degerlerin {izerinde, Tiirkiye'de

matematik 6gretimi baglaminda yapilan bir ¢alisma ile yakin oldugu goriilmektedir.

Sonug olarak, bu calismada 6gretmen duygu olgeklerinde yer alan keyif, 6tke ve kayginin teknoloji ile 6gretim
yapma baglaminda uyarlanmasi saglanmis ve gecerlik ve giivenirligi konusunda gerekli bulgulara ulagilmigtir.

Ogretmenlerin duygular teknoloji ile 6gretim yaparken genel uygulamalarindan farklilasabilir. Bu duygularin
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teknoloji entegrasyonuna yonelik uygulamalarini da etkileyebilecegi ileri siiriilebilir. Uyarlanmis olan bu 6lgme
araci kullanilarak ogretmenlerin teknoloji ile Ogretim yaparken hissettikleri duygularin smif ici teknoloji
kullanimlar ile iliskisi gelecekte incelenebilir. Ayn1 zamanda son yillarda teknoloji entegrasyonunu etkileyen
faktorleri birbiri ile etkilesimleri incelenmektedir. Ogretmenlerin teknolojik ve pedagojik yeterlikleri ile teknoloji
ile 6gretim yaparken deneyimledikleri duygular arasindaki iligkilerin incelenmesinde bu 6lgme aracindan
yararlanulabilir. Nitekim, alanyazinda 6gretmen 0z yeterligi ile 6gretmen duygular1 arasindaki iligkileri
raporlayan arastirmalar bulunmaktadir (Hagenauer vd., 2015; Taxer ve Frenzel, 2015). Bu baglamda,
ogretmenlerin teknolojik pedagojik igerik bilgisi, sinif i¢i teknoloji kullanimlar1 ve teknoloji ile 6gretim yaparken
algiladiklar1 duygular arasindaki karsilikli iliskilerin incelenmesi gelecekteki arastirmalarin konusunu

olusturabilir.
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Easier access to information and resources allowed researchers to conduct more studies and
publish most of them electronically. They are indexed in scholarly citation databases such as
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Gelisen teknolojiyle birlikte bilgi kaynaklarina erisim daha kolay hale geldi. Bu durum
arastirmacilarin kisa siirede daha fazla yaymn yapmasina ve biiyiik bircogunun elektronik
olarak yayimnlanmasina ve depolanmasina olanak sagladi. Akademik yaymlarin biiyiik bir
kism1 Web of Science ve Scopus gibi bilimsel veri tabanlarinda indekslenirler ve ilgili veri
tabanlarindan erigilirler. Bu veri tabanlar1 binlerce hatta milyonlarca aragtirma raporlarini

depolar. Web of Science ve Scopus gibi indexler abonelik tabanli erisim sagladiklar1 veri
tabanlarindan veri almak i¢in arama motoru ve filtreleme segenekleri sunsalar da
igeriklerinin yakindan iligkili oldugu yayinlar1 bulmak yine de zordur. Dogal dil isleme gibi
yapay zekad teknolojileri, belgelerin igeriklerine gore kategorilere ayrilmasini saglar.

Anahtar Kelimeler:
Konu modelleme
Makine 6grenmesi

Egitim Arastirmalar Top2Vec, kullanicilarin dokiimanlart anlamsal olarak kategorize etmelerini saglayan

denetimsiz konu modelleme algoritmalarindan biridir. Bu ¢alismanin amac iki yonliidiir:
(1) Arastirmacilara dogal dil isleme tekniklerini uygulayarak igerikleri gruplama becerisi
kazandirmak ve (2) 2021 yilinda yayinlanmis olan ve Web of Science'da ‘Education Scientific
Dsciplines’ (Egitim Bilimsel Disiplinleri) kategorisinde indekslenen makalelerin igeriklerini
gruplandirarak en ¢ok yayin yapilan konulari tespit etmektir. Top2Vec algoritmasini ¢alistirmak icin yazilacak olan Pyhton
kodlar1 Google Colab Notebook kullanilmigtir. Bu ¢alismada 2021 yilinda yaymlanan ve Web of Science veri tabaninda
Egitim Bilimsel Disiplinleri kategorisi altinda indekslenen 8125 makale arasindan 68 farkli konu tespit edilerek her bir

Dogal Dil Isleme
Top2Vec algoritma

konudaki makale sayilar1 ortaya konulmustur. Modellenen konular en fazla yayin yapilmis (6rn, makale) konudan (N=549)
en az yayin yapilmis konuya (N=29) dogru siralandiktan sonra ilk sekiz konunun igerdigi anahtar kelimeler raporlanmis ve
tartisilmigtir. En ¢ok arastirma yapilan bu sekiz konu su sekilde listelenmistir: Fizik egitimi (N=549), Cevrimici Egitim ve
Kovid-19 (N=438), Kimya Egitimi (N=381), Matematik Egitimi ve Akil Yiiriitme (N=377), Psikoloji ve Duygu Durumu (N=257
), Egitimde Kiiltiirel Cesitlilik (N=228), Saglik ve Yasam (N=223), Mentorluk ve Liderlik (N=204).
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1. Introduction

Developments in Web technologies have made significant improvement on creating and sharing content in any
tield. Due to internet and digitalization, it has never been easier to reach information as it is today. Because of
easy access to information, researching has speeded up. Increasingly academic papers and research reports are
being published day by day. Therefore, it is getting harder to follow the publications regarding your own study/
research area. Indeed, academic databases like Web of Science Core Collection and Scopus provides search engine
and some filtering options for readers to locate the most relevant publications. Traditional search engines also
offer some refinements and semantic search; however, search results mostly lead searchers to documents location
without providing extracted necessary data (Linguamatics, 2022). Such search engines return huge volume of
data (i.e., publications, reports, posts) because of single query. As the data get bigger it would become harder to
manage. In such cases, we may need an assistance to review the publications or any other texts and extract the
valuable information for us. Artificial intelligence technologies enabled such assistant through machine learning

and deep learning techniques.

Developments in artificial intelligence allowed people to create systems that manage huge volume of data for
offering the best possible solutions in diverse study areas such as health (Sevli, 2019) and education (Anuradha
& Velmurugan, 2015). The concepts of data mining refer to such systems that “functions as the machine-driven
or convenient extraction of pattern representing knowledge implicitly keep or captured in huge databases,
warehouses, the Web, data repositories, and information streams” (Mythili & Mohamed Shanavas, 2014, p.63). It
is a promising and developing discipline discovering meaningful hidden patterns from excessive and messy data
via application of wide range of techniques, methods, and tools (Anuradha & Velmurugan, 2015; Shmueli, Patel,
& Bruce, 2007). Data mining tools are useful for analyzing data comes from any field of work/ study. Therefore,
data mining research are conducted in any area of study. Another term worth to mention here is machine learning
which is also used in research or problem-solving processes involving any field of science. Machine learning is
defined as implicitly (i.e., without programming it explicitly) giving machines (i.e.,, computers) ability to learn
thing to handle the data more efficiently when we human mind remain incapable of doing so after reviewing the

data (Mahesh, 2020).

Since machine (i.e,, computer) learns from data, machine learning area has wide range of machine learning
algorithms repertory. These algorithms are differentiated three main categories: Supervised Learning,

Unsupervised Learning, and Reinforcement Learning. Selection of algorithms to apply machine learning involve
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careful consideration. It mostly depends on three criteria: the nature of the problem to be solved, the number of
variables, and the model suits the best (Mahesh, 2020). For instance, Supervised Learning algorithms requires the
dataset containing both input and output data whereas Unsupervised Learning algorithms runs on the dataset
containing only input variables. Additionally, Reinforcement Learning requires an environment wherein the
agent operates in. Recently, there is two key areas shine out in artificial intelligence: Natural Language Processing

(NLP) and Intelligent Agent (Chang, Yu, Chang, & Yu, 2021; Hirschberg & Manning, 2015).

Natural language can be defined as the collection of words and grammatical rules used (i.e., spoken or written)
by humans to communicate each other (Chang, Yu, Chang, & Yu, 2021). Natural language processing allows the
languages spoken by human beings to be interpreted by machines (Sevli & Kemaloglu, 2021). NLP is applied by
text mining, one of the well-known artificial intelligence technologies, to transform unstructured text in databases
or individual documents structured form for analysis to drive conclusion (Linguamatics, 2022). Due to
exponential production of texts, thanks to rapid development of information and networks, clustering and
classifying huge volume of text and topics of documents without relying on human resources (i.e., domain
specialist) became evident (Chang, Yu, Chang, & Yu, 2021). Because of saving time and human resource, it would
be wise to use topic modeling, which is one of the natural language processing methods to identify hidden topics

within the documents (Karas, Qu, Xu, & Zhu, 2022).

Data scientists uses topic modeling to sort and cluster into topics a large collection of text documents otherwise
they cannot be read and sorted by the effort of a person (Angelov, 2020). Ability of topic model is to reveal
semantic structure called topic from the vast number of documents including huge volume of texts in it. Topics
model may be used for clustering similar documents (Angelov, 2020) which provide people with an opportunity
to reach the documents written about similar issues. The use of automatic document grouping technology relying
on topic modeling is quite important in terms of speed and effectiveness of information management (Chang, Yu,
Chang, & Yu, 2021). As it is mentioned earlier, some databases (i.e., Web of Science, Scopus) offer services like
search engines to look for matching keywords and filtering options such as range of publication data or the
category of document topic and research field. However, as Angelov (2020) argued topics can overlap each other
and they can be subdivided into numerous sub-topics. It may be wrong to rely on predetermined categories of
topics, as the most databases generally offer, since those categorization criteria may not fulfil the demands and
expectations of us. For instance, some scholarly databases ask authors to choose a category for their manuscripts

contains information from diverse disciplines (i.e., STEM related works) among predetermined categories (i.e.,
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education, mathematics, engineering) that the topic of their manuscripts suits the best. In such cases, authors must
opt one category (let’s say mathematics) for their manuscript which possess information regarding more than one
category. Thus, those filters deprive searchers, which filtered either education or engineering category, from that

manuscript since it has been fallen into education category due to choose of the author.

The purpose of the current study is twofold: (1) provide users with the ability to group documents applying
natural language processing techniques, specifically Top2Vec algorithm, and (2) to reveal the topics with the
highest number of articles indexed in the ‘education scientific disciplines’ category within the Web of Science

Core Collection scholarly database in 2021.

11.  Related Studies

Text mining techniques like topic modeling has been used to derive meaningful information from unstructured
data. Among those studies, trends in e-learning and distance education research are investigated by Hung (2012),
and Zawacki-Richter and Naidu (2016) wherein the datasets contained 689 and 515 publications respectively. All
the papers have been published in Computers and Education journal, which is one of the prestigious journals in
instructional technology field, for four decade (1976 through 2016) are clustered into four stages by Zawacki-
Richter and Latchem () using text mining tools. Moreover, Bohr and Dunlap (2018) analyzed publications between
the years of 1990 and 2014 through topic modeling technique to reveal key themes and trends during those years
in the field of environmental sociology. Chang, Yu, Chang, and Yu (2021) conducted similar topic modeling

research along with co-word analysis in the field of environmental education.

2. Method

21.  Research Model

The current study applies topic modeling method to discover hidden topics (common themes) from 8125 articles
published during the year of 2021 and indexed in Web of Science citation database. Topic Modeling is a family of
methods that are powerful smart techniques for facilitating the process of exploratory analysis over huge volume
of text collections to extract common themes (Chen, Yu, Zhang, & Yu, 2016; Jelodar et al., 2019). Those methods

are widely used in Natural Language Processing.

22.  Instruments and Tools
Web of Science citation database is used to gather dataset analyzed in this research. For analysis of data, Google

Colaboratory, Google Colab in short, notebook used as the integrated development environment. Used
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programming language was Python and applied algorithm was Top2Vec. Google Colab is “a free Jupyter
notebook environment that requires no setup and runs entirely in the cloud. With Google Colab, it is possible to
write and execute code, save, and share our analyses, and access powerful computing resources, all for free from

the browser” (Gunawan et al., 2020, p. 2468).

Topic modeling algorithm used for this research is Top2Vec. It is an unsupervised topic modeling (i.e., clustering
documents to topics) (Eykens, Guns, & Vanderstraeten, 2022) which means that it does not require any preset
number of clusters. The logic behind this algorithm is described as follows: (1) it takes input texts and converts
each of them into a vector in semantic space, (2) once the documents embedded into vectoral space, it finds dense
cluster of documents through computing the distance between vectors, (3) identify the words pulled those

documents together (Angelov, 2020; Eykens, Guns, & Vanderstraeten; Karas, Qu, Xu, & Zhu, 2022).

Top2Vec topic modeling algorithm is presented by Angelov in 2020. It is a relatively new algorithm for topic
modeling compared to counterparts such as Latent Dirichlet Allocation and Latent semantic Analysis. Egger and

Yu (2022) listed the advantages of Top2Vec topic modeling as follows. Top2Vec

“Supports hierarchical topic reduction, allows for multilingual analysis, automatically finds the number of
topics, creates jointly embedded word, document, and topic vectors contains built-in search functions (easy to
go from topic to documents, search topics, etc.), can work on very large dataset sizes, uses embeddings, so no

preprocessing of the original data is needed” (Egger & Yu, 2022, p. 13).
2.3.  Data Analysis and Procedure
First, the pandas library was imported as pd using the following code.
import pandas as pd
Next, json file was loaded into pandas data frame and displayed using the following code.
Json file, which contains my dataset, was named as education2021.

df = pd.read json("education2021.json")
df

Then, following code was applied to create a list named as docs and copy all abstracts to the list. The feature name
in the json file should be abstract. Notice that the default name of the column containing the publication abstracts

is “Abstract’ in the xlsx document downloaded from Web of Science database.

docs = df.Abstract.tolist ()

[134]



Then, Top2Vec was installed through the following code.

'pip install Top2Vec

Next, the following code is used for applying Top2Vec algorithm and training the dataset.
from top2vec import Top2Vec

model = Top2Vec (docs)

Because following error was occured:  init () got an unexpected keyword argument 'cachedir'

It was corrected using the following code before the code above.

!'pip install --upgrade joblib==1.1.0

A topic size (i.e., the number of documents containing the topic), and a topic numbers were created and display
using the code below.

topic sizes, topic nums = model.get topic sizes()

print (topic sizes)

print (topic_ nums)

Because NLP algorithm produced lots of topic (i.e., 68) including the number of articles ranged from 29 to 549
among 8125 articles, only top 8 topics containing the largest numbers of articles were displayed using the code
below.

topic words, word scores, topic nums = model.get topics(8)

for words, scores, num in zip(topic words, word scores, topic nums) :

print (num)

print (f"words: {words}")
The most similar topics are merged hierarchically to reduce the number of topics down to 4 from 68 after

application of the code below.
topic mapping = model.hierarchical topic reduction (num topics=4)
The keywords belong to each broader topic (due to merging) is displayed through the following code.

model.topic words reduced[3], wherein [3] indicates the index number of the broader topic.
The following code was applied to create and display the word cloud for each topic, where the font-size of the

words aligned with the frequent of word in the documents belongs to each topic.

model .generate topic wordcloud(3), wherein [3] indicates index number of topic.
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3. Result

Relying on Top2Vec algorithm, topic modeling analysis has been conducted over 8125 article abstracts. The

analysis yielded 68 topics. Size of each topic is presented in Table 1 below.

Table 1.

Topic Number and Corresponding Topic Size

Topic Number and the Number of Documents

Topic No 1 2 3 4 5 6 7 8 9 10
Number of Documents 549 438 381 377 257 228 223 204 192 188
Topic No 11 12 13 14 15 16 17 18 19 20
Number of Documents 182 180 178 172 165 164 159 146 146 145
Topic No 21 22 23 24 25 26 27 28 29 30
Number of Documents 144 141 132 132 131 131 129 114 110 110
Topic No 31 32 33 34 35 36 37 38 39 40
Number of Documents 109 104 96 91 86 84 78 77 71 68
Topic No 41 42 43 44 45 46 47 48 49 50
Number of Documents 67 66 65 63 61 59 58 58 56 56
Topic No 51 52 53 54 55 56 57 58 59 60
Number of Documents 50 50 48 46 43 43 42 41 40 37
Topic No 61 62 63 64 65 66 67 68

Number of Documents 37 35 34 33 33 33 30 29

This table shows the topic numbers and the number of articles matching the corresponding topic. For instance,
topic number 1 possesses 549 documents from the dataset. In other words, 549 of the articles published in 2021
and indexed in Web of Science Core Collection database under the category of Education Scientific Disciplines
can be grouped together since their content are closely related to each other. In another example, the topic number
60 contains 37 articles with similar content from the same dataset. As it can be noticed that the topics in the table

as well as the output is ordered based on the number of article that each topic possess.
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The sample keywords of the eight topics (the number of documents > 200) with the highest number of articles
and the names given by the field experts are provided in Table 2 below whereas the word clouds of top eight

topics created based upon word frequency is presented in Figure 1.

Table 2.

The Most Frequent Keywords, Sizes, And Given Names of The Largest Eight Topics

Topic Topic  Most frequent keywords within the topics Topic name
No Size
1 549 ‘motion’ 'pendulum’ 'plane’ 'mechanics' 'velocity' 'quantum’ 'equations’ nonlinear' Physics

finite' 'electromagnetic' 'numerical' 'angle' 'friction' 'magnetic' 'force’ 'equation’ Education
‘particles’ 'classical’ 'ball' 'wave' ‘'acceleration' 'energy' 'waves' 'particle’ 'static’
‘electric’ 'equilibrium' 'graphical’ 'kinetic' 'speed' 'horizontal' 'object’ 'mechanical'
‘mass' 'surface’ laser' 'axis' 'derive' 'conservation' 'phenomena’ 'electron' law' 'plate’

‘propagation’ 'parameter’ 'calculation’ 'trajectory’ 'charge' 'thermal' 'calculate’

2 438 "‘pandemic’ 'online' 'synchronous' 'zoom' 'remote’ 'covid' 'asynchronous' 'forced' Online
lecturers' remotely' 'distancing’ 'lockdown' 'virtual' 'face’ 'restrictions' 'format' Learning and
‘coronavirus' 'spring' 'seminars’ 'formats' 'distance' 'person’ 'platforms' 'seminar’ Covid
lectures' 'spread' 'laboratory' 'telemedicine' 'laboratories' 'live' 'didactics’ "platform'
‘outbreak’ 'replace’ 'meetings' 'labs' 'classes' 'google’ 'microbiology’ 'campus'
‘virtually' 'quizzes' 'crisis' 'digital' 'lab' 'sars’ 'delivered' 'worldwide' 'blended’

'lecture’

3 381 'spectroscopy’ 'liquid' 'chromatography' 'experiment' reaction' 'absorption' laser’ Chemistry
'organic’ 'nmr' 'spectra’ 'magnetic' 'gas' 'acid' 'optical' 'hydrogen' 'temperature’ Education
'synthesis' 'electron’ 'experiments’ 'inexpensive' 'simple’ ‘polymer' 'mixture' 'water'
‘molecules' 'setup’ 'kinetic' resonance' 'separation’ 'laboratory' 'thermal' 'chemistry’

‘compound’ 'carbon' ‘ethanol' 'gc' 'particles’ 'compounds' 'chemical' ‘'nm'

'concentration’ 'nanoparticles' 'mass' 'reactions' 'atomic' 'molecule’ 'laboratories'

‘properties' 'oxygen' 'equilibrium'

4 377 ‘mathematics' 'chapter' 'mathematical' 'teacher' 'noticing' 'teachers' 'understandings’ Math
'representations’ 'discourse’ 'geometry’ motion' ‘'inquiry' 'objects’ '‘pedagogical’ Education and

‘elementary' 'conceptual’ 'contexts' ‘argue' 'preservice' 'draw’ 'methodological’ Reasoning
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‘researchers’ 'argumentation’ 'modelling' 'steam' 'explores' 'phenomena’ 'reasoning’
‘ideas' 'ways' 'algebra' 'solving' 'illustrate' 'designers' 'lesson' 'construction' ‘theories'
'drawing' 'prospective' 'arts' 'frameworks' 'focuses' ‘assumptions' 'thinking'

'‘communities' 'lens' 'analyse’ 'meaning' 'arguments’ 'technological'

‘coping' 'stressors' 'resilience’ 'burnout' 'stress' 'cope' 'psychological’ 'depression'
'distress' 'emotional' 'personality’ 'ei' 'mindfulness’ 'traits' 'anxiety' 'inventory'
‘wellbeing' 'academic’ 'sectional' 'demographic' 'sleep’ megatively' 'mediated’
‘relationship’ 'mental’ 'severe' 'symptoms' 'qol' 'adaptive' 'intelligence' nursing'
'fear' 'feelings' 'tehran' 'harassment' 'emotions' 'pandemic’ 'wellness' 'prevalence'
'Korea' 'tra*sgender' 'stigma’ 'subscales' 'manage’ 'eating’ 'life' 'coronavirus' 'se*ual’

'seeking’ 'multivariate'

Psychology

and Emotions

racism' 'inequities' 'equity’ 'racial' 'disparities' 'implicit' 'biases’ 'race' 'bias' 'black'
'systemic’ 'discrimination' ‘justice' 'ethnic'  'diversity’ 'equitable' ‘'inclusive'
‘addressing' 'address' 'authors' 'structural' 'mitigate’ 'cultural' 'diverse' 'ethnicity’
institutional' 'violence' 'white' 'policies’ 'communities' health’ 'united' 'medicine’'
‘populations' 'african’' 'backgrounds' 'culturally' 'tra*sgender’ 'minority' 'grounded’
urm' 'recognize' 'mission’ 'Ig*tq’ 'constructivist' 'identities' 'society' 'indigenous'

‘persons’ "physicians'

Educational

Diversity

‘nutrition' 'healthy' 'foods' 'dietary' 'eating' 'diet' 'food' 'intake' 'parent’ 'child'
'obesity’ 'adolescents' 'aged' 'consumption' 'feeding' 'parents' 'mothers' 'weight'
‘children’ 'parental’ 'youth' 'lifestyle' 'sleep’ 'body' 'waste' 'behaviors' 'assistance'
'habits' 'income’ 'tobacco' 'eg' 'adults' 'families’ "psychosocial' 'associations' 'serving'
‘pregnant' 'sodium’ 'district' 'caregivers' 'clinics' ‘adherence' 'lg*tq’ 'girls' 'rats'

'semistructured' 'home' 'intentions' 'survivors' 'centers'

Health and
Life

5 257
6 228
7 223
8 204

'scholarship’ 'mentoring’ 'mentorship’ 'mentors' 'scholarly’ 'mentor' 'funding'
"publications’ 'productivity’ 'scholars’ 'funded' ‘publication' 'career' 'projects'
journals' 'manuscript' 'academia’ 'investigators' 'advancement' 'institutional’ 'phd'
‘networking' 'fellows' 'initiative’ 'leadership' 'faculty’' 'careers' 'authorship' journal'
‘research’ 'hpe' 'partnership’ 'fellowship' leaders' 'annual’ 'dissemination’ reviewed'
"pursuing' 'indigenous’ 'mission’ 'institute' 'authors' 'pds' ‘project’ '"partnerships'

‘urm' ‘programs’ '‘pursue’ 'residency’ 'institutions'

Leadership
and

Mentoring
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Figure 1.
Word Clouds of Top Eight Topics Created Based Upon Word Frequency

force
format

‘ plama[-r]egc A finite )arl 1 G
‘e ] pe n d u l u m r e mO tp . Z Oomremotely

trictions distancing

mathematics

chromatography mathematical

experiment ! nmEio- e actionacid

representations

ias?
inequitieés

AL entory emotional

diversity

innovations

com YUHlV
, . accountability

dietaiy FoO diszLiz Spa Ftnerships

nutrition adership

Top2Vec algorithm itself determines the number of the topics to be clustered. Since it is an unsupervised
algorithm and trains the data set each time the Top2Vec model called, the number of topics would be slightly
different even if it works on the same dataset. Therefore, the results of the topic modeling/ clustering (i.e.,
document size) would be slightly different each time. On the contrary, the results would be quite different when
we force algorithm to reduce the number of topics. For instance, the document size in the first topic (index number
is 0) in this study yielded 549 documents. The number of documents will be differed after topic reduction is
applied because this procedure requires model to merge related topics together. In this study, I forced the model
to reduce the number of topics from 68 to 4. Then, the model yielded the topic clusters with the following

keywords:

Reduced Topic 1.

array(['plane’, 'motion’, 'liquid’, 'laser', 'magnetic', 'pendulum’, 'experiment’, 'simple’, 'particles’, 'electron’,
nonlinear', 'finite’, 'kinetic', 'chromatography’, 'absorption’, 'electric’, 'optical, 'hydrogen', 'spectroscopy’,
1 *1: . ] 1 \J 1 . 1 ] . ] 1 1 ] . |l \J . A\l |l Al ' ]
equilibrium’, 'temperature’, 'electromagnetic’, 'velocity', 'thermal’, 'nanoparticles’, 'particle’, 'quantum’, 'surface’,

'angle', 'ball', 'friction', 'energy’, 'mass’, 'acid’, 'mechanics’, 'molecules’, 'equations’, 'resonance’, 'ethanol,

[139]



'mechanical’, 'reaction’, 'compound’, 'wave', 'experiments', 'acceleration’, 'molecule’, 'setup', 'antioxidant,

'graphical’, 'gas'], dtype='<U15')
Reduced Topic 2.

array(['chapter, 'mathematics’, 'chemistry’, 'moticing’, 'engineering', 'science', 'ideas’, 'biology', 'inquiry’,
"preservice', 'steam’, 'arts', 'phenomena’, 'mathematical’, 'scientific', 'discourse’, 'methodological’, 'representations’,
'solving’, 'analyzes', 'designers', 'argumentation’, 'understandings', 'classrooms', 'robotics', 'teacher’, 'discusses',
1 ] 1 . 1 ] . . ' 1 : 1 1 1 1 1 1 . 1 1 . . \J 1. . ] A} ]
lesson', 'article’, 'experimentation’, '‘computing’, 'stem’, 'teachers', 'computational’, 'thinking', 'industrial’, 'argue’,
'hpe', 'engineers’, 'algebra’, 'decades’, 'presents’, 'geometry’, 'arguments’, 'explores', 'creative', 'researchers’,

'scientists’, 'introduces’, 'societal'], dtype='<U15')
Reduced Topic 3.

array(['flipped’, 'asynchronous', 'synchronous', 'anatomy’, 'online’, 'quizzes', 'osces’, 'zoom', 'osce', 'stations', 'face’,
'lecture’, 'examiners', 'pandemic’, 'format’, 'summative', 'tutor’, 'dissection’, 'telemedicine’, 'quiz’, 'session’, 'fc',
'station’, 'lectures’, 'lecturers’, 'pocus’, 'videos', 'video', 'tbl', 'examinations’, 'anatomical’, 'physiology’, 'raters',
'blended’, 'lockdown', 'remote', 'likert|, ‘examination’, 'live, 'virtual, 'distancing’, 'modality’, 'marks’,
"‘pathophysiology’, 'radiology’, 'tutors', 'ebm’, 'neuroanatomy’, 'exams’, 'dental’], dtype='<U15'")

Reduced Topic 4.

array(['tehran’, 'tra*sgender’, Ig*tq’, 'coronavirus', 'hpv', 'sectional’, 'hospitals’, 'council’, 'globally’, 'cme’, 'united’,
'crc', 'shortage’, 'sought’, hiv', '‘burnout’, 'vaccination', 'healthcare’, 'pharmacist’, 'pds', 'centers’, 'ei’, 'health’, 'april’,
'depression’, 'dementia’, 'wellness', 'concern', 'australia’, 'adolescents', 'qol’, 'entrustable’, 'organizations',
'affiliated’, "palliative’, 'care', 'purposive’, 'workforce', 'harassment’, 'iran’, 'leave', 'accredited’, background!,
fertility’, 'se*ual’, 'stigma’, 'february’, 'underserved', 'spiritual’, 'obesity'], dtype='<U15')
4, Discussion and Conclusion

Top2Vec algorithm models the topics derived from huge volume of dataset. It is easy to apply since it does not
require user to preprocess the text in dataset. It executes preprocessing automatically once the model employed.
It reveals the optimum number of topics that the dataset content clustered into. This study revealed that the

optimum topic size as 68. Among those topics, eight of then contained more than 200 publications indexed in

Web of Science in 2021. Since the data analyzed in this study indexed in the Education Scientific Discipline
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category of Web of Science citation index database, it is not surprising that the most studies fall into Physic
Education, Math Education, and Chemistry Education categories. Among these, Online Learning and Covid-19
topic category contains the second largest number of document. Because Covid-19 pandemic obligated students,
teachers/ instructors, managers, and educational policy makers to switch to online education; therefore
compulsory online education caused by the pandemic became dominantly studied subject area. As the time this
article is written, the fallowing query hit 108.000 results in google search engine: Covid AND “online education”

after:2020-12-31 before:2022-01-01. This may be considered as evidence for why Online Education and Covid-19 is

the second largest topic even in the Education Scientific Discipline category in WoS.

It is possible to preset the number of topics ordered by topic size to be displayed and reduce the numbers of topic
into predetermined number by merging related topics. As it is demonstrated in the findings, when the topic size
(the number of topics) was reduced down to 4 from 68, the coverage of each topic enhanced. If we take a closer
look to reduced topic number 1, we can see some keywords such as 'liquid’, "particles’, 'electron’, "hydrogen',
'temperature’, 'molecules’, 'ethanol’, 'compound’, 'molecule’, 'antioxidant, and 'gas’' did not belong to topic
number 1 (i.e., Physics Education) before reduction. These keywords were in topic 3 (i.e., Chemistry Education)
before topic reduction. Therefore, we may name the reduced topic 1 as ‘Physics & Chemistry’. Similarly reduced
topic 2 contains keywords some comes from some of the 68 initial topics. We may consider the name reduced
topic 2 as ‘STEM’, which is stands for Science, Technology, Engineering, and Math. Naming the reduced topics 3
and reduced topic 4 is not as easy as naming the first two reduced topics since they contain keywords from diverse
disciplines. Thus, deciding on the number of topics is crucial task that researchers should deal with. A researcher

may try different topic sizes to gain optimum topic modeling performance.
5. Implications, Limitations, and Suggestions

Topic modeling may be useful tool for researchers, readers, authors, editors and so on. Topic models enhance
their (i.e., researcher) ability to interpret data (i.e., research finding) by clustering them into different topics and
classifying upcoming data into the most appropriate cluster (i.e., topic). Once we have research topics and
subtopics, we can easily figure out what category should the upcoming research paper fall into. It would be
beneficial for authors to locate the most related studies for literature review as well as to find appropriate journal
to submit their manuscript. Likewise, editors may find topic models useful for classifying newly arrived
manuscript into appropriate study topic which allow them to locate the authors conducted similar studies. Thus,

the editors invite the authors of similar research publications as reviewer for newly arrived manuscript.
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Limitation of this study may be lack of machine learning classification model to justify the usefulness of topics
modeling for classification of newly arrived manuscript into appropriate topic category. Therefore, after topic
modeling being conducted, the classification model best fits the data should be chosen among alternatives created
and optimized applying diverse machine/ deep learning classification algorithms such as Random Forest, Naive

Bayes, Support Vector Machine, Logistic Regression, K-Nearest Neighbors, Decision Tree etc.
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Bu c¢alismanin amaci robotik kodlama egitiminin temel materyallerinden olan robotik
kodlama platformlarindan yaygin olarak kullanilan 19 farkli robotik kodlama platformunun
genel Ozelliklerinin karsilastirmali olarak incelenmesidir. Egitsel robotik setlerin
kullanimindaki genel egilimleri belirlemek ve karsilastirmali olarak incelemek; piyasada
birgok Ornegi bulunan egitsel robotik setiyle karsi karsiya kalan egitimcilerin,
aragtirmacilarin ve karar vericilerin kafa karigikhigimi giderecek ve egitsel robotiklerin
bugiiniinii ortaya koyarak bu araglarin gelecegini on gormelerine rehberlik edecektir.
Incelenecek egitsel robotik setlerini belirlemek i¢in Web of Science, YOK Tez ve Google
Akademik veri tabanlarinda yapilan taramalar sonucunda 147 c¢alismaya ulasilmistir. Bu
calismalarin incelenmesi sonucunda, genel olarak 19 adet egitsel robotik setin kullanildig:
tespit edilmistir. Bu egitsel robotikler amaca uygun olacak sekilde incelenmis ve ilgili
robotik setlerin genel egilimleri karsilastirmali olarak ortaya konulmustur. Calisma
sonucunda egitsel robotik setlerinin en ¢ok ortaokul seviyesi icin iiretilmis oldugu tespit
edilmistir. En ¢ok tercih edilen tasarim modelinin ise dgrencilerin kendi tasarimlarin

yapmaya olanak saglayan gelistirilebilir tasarim modeli oldugu goriilmiistiir. Ayrica, en g¢ok tercih edilen kodlama
yonteminin blok tabanli kodlama yontemi oldugu ve tercih edilen metin tabanli programlama dillerinin ise; C/C++, Java ve
Python gibi popiiler programlama dilleri oldugu goriilmiigtiir. Ote yandan, egitsel robotik setlerinin, iilkemiz sartlari
agisindan degerlendirildiginde, yiiksek maliyetli oldugu ve kullarlabilir iiriin gesitliliginin siirh oldugu belirlenmistir.

[145]



1. Extended Summary

This study aims to comparatively examine the general features of 19 different robotic coding platforms, which
are widely used among the basic materials of robotic coding education. Researchers who will work on robotic
coding, educators who will work with educational robotic sets, and decision-makers responsible for supplying
educational robotics are faced with a wide range of products. Revealing the general slopes of educational robotic
sets will prevent and guide researchers, educators, and decision-makers from confusion. On the other hand, there
need to be more studies that reveal educational robotics's characteristics and general tendencies. This study does
not aim to fill the relevant gap in the literature by examining educational robotics comparatively. Answering 13
research questions about educational robotics were sought in this context. To determine the educational robotics

non non "non

sets to be examined, keywords such as "robot kit", "lego robot", "educational robot", "robotics in coding", "lego
coding", "robotic coding", "robotic tools" were used in Web of Science, Google Scholar, and YOK thesis center. As
a result of the searches made in the thesis and Google Academic databases, 147 studies were reached. It was seen
that 28 educational robots were used in 115 studies whose full text was reached. 8 vehicles that did not have the
features that should be found in educational robots and one robot with humanoid robot characteristics were
excluded from the review process. It was determined that 19 educational robotics sets were used as a research
tool. The purpose examined these educational robotics, and the general tendencies of the related robotic sets were
presented comparatively. In this study, since it is aimed to determine the general trends of robotic sets, two main
categories were defined ready-made commercial, educational robotics, and do-it-yourself robotic sets. It has been
seen that the majority of the 19 educational robotics reached within the scope of the study have the characteristics
of ready-made commercial robots. It has been determined that educational robotics sets are mainly produced for
the secondary school level. It has been seen that the developable design feature, in which the students have a say
in the design, is preferred more than the ready (non-changeable) design. Block-based coding is the most preferred
coding type in educational robots. The preferred programming languages in educational robots are popular
programming languages such as C +, Python, and Java. After coding the students, it was seen that the most
preferred method for loading their robots was the wired connection. Cost is one of the critical issues for
educational robotics. In this direction, it has been seen that the most preferred price range among the educational
robotics examined is 5.000-10.000 TL. Other elements that provide students with ease of use are Turkish language
support, mobile support, an auxiliary guide, a screen, and multiple code downloads. It has been seen that the

most preferred element providing ease of use is the additional guide. The least preferred element was seen as
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multiple code loading and screen features. It has been seen that the most preferred sensors in robotic sets are
light/line and distance/sonar sensors. The most preferred input unit is the button/button, and the most preferred

output is the loudspeaker.
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2. Giris

Bugiiniin 6nemli bilim alanlarindan biri olan robotik bilimi gelecekte bugiinden ¢ok daha énemli bir bilim alan
olacaktir (NATO,2020; Johnson vd., 2016). Gelecekte, bu bilim alaninda ileri olan iilkeler diger tilkelere gore
sanayi, tarim, mithendislik, saglik, milli giivenlik, iletisim, ulasim ve lojistik gibi alanlarda ¢ok daha iistiin
konumda olacaklardir (Duckett vd., 2018; Firat ve Firat, 2017; Gartner, 2019; Scharre, 2018). Gelecegin meslekleri
de gelecegin diinyasi gibi yeniden sekillenecektir. Ayrica, insan ve makine arasindaki is béliimii 2018 yilinda %71
oraninda insan lehine iken, 2025 yilinda bu oranin %52 oraninda makineler lehine gececegi 6n goriilmektedir
(World Economic Forum, 2018). Bu dogrultuda nesilleri gelecege hazirlamak igin Ingiltere, Finlandiya gibi birgok
iilkede, kiiglik yaslardan itibaren robotik kodlama egitimi verilmektedir (Ball vd., 2016; Codingbk, 2022).

Robotik kodlama iizerine verilen egitimlerde 6grenciler robotik bilimi ile tanigirlar ve bu alan igin gerekli olan
becerileri edinebilirler. Sadece bu alandaki gerekli becerileri kazanmak bile robotik kodlama egitimini son derece
degerli kilmaktadir. Bu becerilere ek olarak robotik kodlama egitiminin 6grencilerin bilimsel siire¢ becerileri,
algoritmik diisiinme, problem ¢o6zme, akademik basari, psikomotor beceriler, elestirel diisiinme becerileri ve
motivasyon gibi degiskenler {izerinde olumlu etkileri oldugu da yapilan g¢aligmalar sonucunda ortaya
konulmustur (Celik, 2019; Kiiciik ve Sisman, 2017; Talan, 2020, Yolcu ve Demirer, 2017; Yolcu, 2018). Robotik
kodlama egitim siirecinde kullanilan temel egitsel materyaller egitsel robotik setleridir. Bu robotik setler
alanyazinda Fen, Matematik, Bilgisayar Bilimleri, Miizik gibi ¢cok farkli alanlarda egitim siirecini zenginlestirmek

icin kullanilmaktadir (Karademir vd., 2018, Kog, 2019; Tekin ve Keser, 2020).

Apple CEO’su Tim Cook’a gore gelecegin dili kodlamadir (Adamczyk, 2019). Gilintimiizde kodlama egitimi
cogunlukla bilgisayarlar tizerinden gerceklestirilir. Ogrenciler, Python, C+, JavaScript gibi programlama dillerini
kullanarak bilgisayara cesitli talimatlar verirler (Weinstein ve Gascon, 2022). Ogrenciler, verdikleri talimatlarmn
¢iktilarini yalnizca bilgisayar ekranindan goriintiilerler. Egitsel robotiklerle yapilan kodlama egitimi ise standart
kodlama egitiminden farkli olarak 6grencilere gercek diinyada calisan sistemleri kodlama imkani verir. Egitsel
robotiklerin sahip oldugu sensorler ve motorlar sayesinde 6grenciler dokunabildikleri ve fiziksel etkilesime
girebildikleri nesneleri kodlama firsatina erisebilirler. Egitsel robotikler, 6grencilerin ilgisini ¢ekerek siireci daha
eglenceli hale getiren, soyut kavramlarim somutlastirilmasini saglayan, okul éncesi donemden lisans seviyesine
kadar biitiin 6gretim kademelerine hitap eden ve boylelikle kodlama 6gretimini de kolaylastiran énemli egitsel
materyallerdir (Akman-Selguk, 2019; Ersoy vd., 2011; Kiling, 2014; Kiran, 2018; Ramazanoglu, 2021; Sinap ve

Demirer, 2022; Sullivan ve Bers, 2019; Wang vd., 2011).
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Robotik kodlama egitiminin en temel materyali olan egitsel robotik platformlarinin genel 6zelliklerinin
karsilagtirilmali olarak incelenmesinin hem arastirmacilar i¢in hem de bu setleri kullanacak 6gretmenler ve egitim
kurumlar icin faydali olacag sylenebilir. Genel egilimlerin karsilastirmali olarak ortaya konulmasi 6nemlidir.
Clinkii ticari firmalar tarafindan tiretilen birgok egitsel robotik set bulunmaktadir. Robotik kodlama tizerine
calisma yapacak arastirmacilar, egitsel robotik setlerle ¢calismalar yapacak egitimciler ve egitsel robotiklerin
temininden sorumlu karar vericiler cok genis bir iiriin yelpazesi ile kars1 karsiyadir. Egitsel robotik setlerin
kullanimindaki genel egimleri ortaya koymak arastirmacilar, egitimciler ve karar vericilerin yasayacag kafa
karigikligimin oniine gececek ve onlara rehberlik edecektir. Buna karsin egitsel robotiklerin niteliklerini ve genel
egilimlerini ortaya koyan g¢alismalarda ciddi anlamda bir eksiklik goriilmiistiir. Bu dogrultuda, Evripidou vd.,
(2020) yapmis oldugu calismada 24 adet egitsel robotik sete ulasmistir. Calismada egitsel robotikler kullanildig:
egitim platformlarina gore kategorize edilmis ve egitsel robotikler kisaca tanitilmis, kodlama ortamlar1 ve sahip
olduklar1 sensorler ortaya konulmustur. Incelenen ozellikler bu basliklarla sinirli kalmis ve egitsel robotikler
karsilastirilmali bir sekilde incelenmemistir. Talan (2020) tarafindan yapilan bir baska ¢alismada ise, egitsel
robotik uygulamalar tizerine dokiiman analizi yapilmis ve bu kapsamda incelenen 142 adet calismada 22 adet
egitsel robotik setin kullanildig1 ifade edilmistir. Calisma sonucunda, incelenen 22 adet egitsel robotik setin
yalnizca isimleri paylasilmis fakat egitsel robotiklerin nitelikleri ve genel egilimleri belirtilmemistir. Yolcu ve
Demirer (2017)"in 45 ¢alismay1 inceledikleri calismada ise 18 adet egitsel robotik sete ulasilmis fakat ilgili egitsel
robotiklerin yalnizca hangi egitsel robotik setler olduklar: belirtilmistir. Egitsel robotiklere dair herhangi bir
ozellik incelemesi yapilmamuistir. Larsen ve Nielsen (2019) ise, belirledikleri 29 adet egitsel robotik setin belirli
degiskenler tizerindeki etkilerini arastirmislardir. Zia ve Zhong (2018)"un yaptiklari ¢calismada ise, 22 makalede
9 adet egitsel robotik sete ulasilmis fakat egitsel robotiklerin nitelikleri belirtilmemis ve sadece egitsel robotiklerin
yalnizca isimleri paylagilmistir. Souza vd., (2018)"in yaptiklar: calismada ise lego setlerinin kullanildig1 makaleleri
incelenmistir. Son olarak, Takacs vd., (2016) tarafindan 11 adet egitsel robotik setin incelendigi ¢alismada
herhangi bir sistematik inceleme yontemine bagli kalinmadan ilgili egitsel robotik setler kisaca tanitilmistir.
Orneklem segim yonteminde bir kritere bagh kalinmadig1 icin bu calismada bahsedilen egitsel robotik setler ile
daha onceki calismalarda bahsi gegen egitsel robotik setler arasinda bir paralellik bulunmamaktadir. Bu
baglamda egitsel robotik setlerin genel egilimlerini karsilastirilmali gosteren bir calismaya ihtiya¢ oldugu
sOylenebilir. Bu ¢alismanin amaci bu egilimleri ortaya koyarak arastirmacilara, egitimcilere ve karar vericilere
rehberlik edecek sonuglar ortaya ¢ikarmaktir. Arastirmanin amaci dogrultusunda asagidaki arastirma sorularina

cevap aranmistir.
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Egitim ortamlarinda kullanilan;
1. Egitsel robotik setler hangileridir?
2. Egitsel robotiklerin egitim seviyesine gore kullanim durumlari nasildir?
3. Egitsel robotiklerin tasarim 6zellikleri nasildir?
4. Egitsel robotiklerde kullanilan
a. Kodlama tiirleri
b. Programlama dilleri nelerdir?
Egitsel robotiklerin ticretleri nasildir?
Egitsel robotiklerin baglanti segenekleri nelerdir?
Egitsel robotiklerde kullanim kolaylig1 saglayan unsurlar nelerdir?
Egitsel robotiklerde kullanilan sensorler nelerdir?
Egitsel robotiklerde kullanilan
a. Giris ve ¢ikis birimleri nelerdir?
10. Egitsel robotiklerin
a. SensOr ve motor port sayisina gore dagilimi nasildir?

0 X N>

3. Yontem

Mevcut c¢alismada alanyazinda kullarulan egitsel robotlarin karsilastirilmali  olarak incelenmesi
amaglanmaktadir. Bu inceleme igin PRISMA protokolii kullanilmistir (Moher vd., 2009). Hgili protokoliin akis
diyagrami Sekil 1'de gosterilmistir. Ilgili protokol temel alinarak, Web of Science, Google Akademik ve YOK Tez
veri tabaninda robotik kodlama ile ilgili yapilmis bilimsel ¢alismalar incelenmistir. Bunun igin gesitli anahtar

7 A 7 n

kelimeler belirlenmistir. Bu anahtar kelimeler sunlardir: “robot kit”, “lego robot”, “educational robot”, "robotics
in coding", "lego coding", "robotic coding", "robotic tools”. Yapilan tarama islemleri, 20 Nisan 2022 tarihinde
tamamlanmustir. Veri toplama siirecinde ilgili anahtar kelimeler kullanilarak, baglik ve 6zet okunarak toplam 147
calismaya ulagilmistir. Tam metni olmayan (n=20) ve egitsel robot kullanilmayan (n=12) 32 ¢alisma yaymnlar
arasindan ¢ikarilmistir. Toplamda 115 ¢alismaya ulasilmistir. Calismanin giivenirligini saglamak amaciyla 2
arastirmaci tarafindan bu ¢alismalarin tam metinleri okunmustur. Tam metnine ulasilan 115 ¢alismada 28 adet
egitsel robot kullanildig1 goriilmiistiir. Egitsel robotlarda bulunmas: gereken ozellikleri tasimayan 8 arag ve
insansi robot 6zelligi tasiyan 1 robot inceleme siirecinden ¢ikarilmistir. Geriye kalan 19 adet arag igin bir inceleme
formu olusturulmustur. Inceleme formundaki basliklar arastirmanin amacmna uygun olacak sekilde
arastirmacilar, egitimciler ve karar vericilere rehberlik edecek 6nemli 6zellikleri tespit etmeye yonelik olarak

olusturulmustur. Bu amagla egitsel robotikler 10 farklh bashk altinda incelenmistir. Bu bagliklar belirlenirken

alanyazinda egitsel robotikleri kategorize eden c¢alismalardan faydalanilmistir (Evripidou vd., 2020; Lopez-
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Rodriguez vd., 2016; Scaradozzi vd., 2019). Fakat ilgili calismalarla sinirli kalinmamis arastirmanin amacina gore

bu basliklar yeniden sekillendirilmistir.

Igili robotik setlere yiiksek maliyet nedeniyle dogrudan ulagilamayacag igin egitsel robotik setlerin web siteleri,
YouTube kanallar1 ve tanitim dokiimanlarindan yararlanilarak veriler toplanmistir. Toplanan veriler her arag igin
ayr1 ayr1 Microsoft Word belgesi olarak hazirlanmis forma girilmistir. Arastirmanin giivenirligi saglamak icin
inceleme formu her iki yazar tarafindan ayri ayri doldurulmustur. Microsoft Word belgesindeki veriler

sonrasinda Microsoft Excel belgesine gecirilmis. Veri analizi Microsoft Excel belgesi tizerinde gerceklestirilmistir.

Sekil 1.
Prisma Modeli (Moher vd., 2009)
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4. Bulgular

41.  Kullanilan Robotik Setler ve Robot Tiirlerine iligkin Bulgular
Incelenen egitsel robotlar Tablo 1'de gdsterilmistir. Egitsel robotlar alfabetik sira ile verilmistir. Tablo 1’de
gorildiugii gibi kullamilan egitsel robotlarn biiyiik ¢ogunlugunun hazir robotlardan (n=16) olustugu

goriilmektedir. Hazir robotlar: 6grencilerin tak-calistir yontemi ile sensorleri ve motorlar1 kullanabildikleri
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robotlardir. Hazir robotlarin bazilar1 degistirilemez temel tasarima sahiptir. Bazilari ise lego benzeri parcalarla
ogrencilerin tasarimda 6zellestirme yapmasina olanak saglar. Sekil 2'ye bakildiginda yaygin olarak kullanilan
hazir robot setlerinden Lego Mindstorm EV3 seti goriilmektedir. Sekle bakildiginda 6grencilerin ihtiyag duydugu

pargalarin set igerisinde hazir bulundugu goriilmektedir.

Sekil 2.
Lego Mindstorm EV3

Core Set
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nmlndlrerms

Kendin yap robotlar1 (n=3) hazir robotlara gore ¢ok daha az sayida tercih edilmektedir. Kendin yap robotlarinin
kullanimu igin ise 8grencilerin temel elektronik bilgisi, lehim yapma gibi becerilere ihtiyaglar1 vardir. Ogrenciler
mukavva, karton, plastik, 3B yazic1 ¢iktis1 gibi malzemelerle tasarimlarini yapabilirler. Sekil 3’te yaygin olarak
kullanilan kendin yap robotlarindan biri olan bir Arduino modeli goriilmektedir. Kendin yap robotlar sekildeki
gibi avug icine sigacak oOlgiilerdedir. Kart halinde satilir. Tek baslarina kullanilmaz, ihtiya¢ duyulan donanim ve

tasarim unsurlari kullanicilar tarafindan temin edilir.
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Sekil 3.

Arduino Uno Karti
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Hazir robotlar ile kendin yap robot kartlarinin arasindaki en biiyiik fark, hazir robotlarin tasarim siirecinde
kullanabilecekleri sensor ve lego benzeri pargalarin set icinde hazir olmasidir. Kendin yap robot kartlarinda ise
ogrenciler, tasarim siirecinde kullanacaklari malzemeleri kendileri temin etmek zorundadirlar. Buradan da
anlasilacag tizere hazir robotlar egitim siirecinde 6gretmen ve 6grencilere kullanim kolaylig: saglamaktadir. Bu

nedenle Tablo 1'de goriildiigii gibi hazir robotlarin (n=16) daha ¢ok tercih edildigi sOylenebilir.
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Tablo 1.

Incelenen Egitsel Robotlar

Egitsel Robotik Ad1 Web Adresi Gelistiril  Gelistiren Kurulug/Kisi ve Robot Tiirii
digi y1l Ulke
1 Hazir Ticari
Abilix Krypton 7 .en.abilix. - i
ilix Krypton www.en.abilix.com/ Cin Robotlar
2 Arduino www.arduino.cc/ 2007 Italya Kendin Yap Robot
3 . Hazir Ticari
Bee-B . inlogo. - Ingil
ee-Bot beebot.terrapinlogo.com/ ngiltere Robotlar
4 . Hazir Ticari
Dash Dot www.makewonder.com/ 2014 Wonder Workshop Amerika
Robotlar
H Ticari
> Edison Robot Kiti meetedison.com/ - - azir Hicart
Robotlar
6 Kibo Robotik kinderlabrobotics.com 2011 Amerika Hazir Ticari
Robotlar
7" Kiwi Robotik - 2007 Amerika Hazr Ticari
Robotlar
8 . . . Hazir Ticari
Lego Mindstorm Ev3  www.lego.com/ 2013 Lego Education/Amerika
Robotlar
9 Lego Mindstorm Nxt . . Hazir Ticari
20 www.lego.com/ 2006 Lego Education/Amerika Robotlar
1 H Ticari
0 Lego More To Math www.lego.com/ 2015 Lego Education/Amerika aztt Hieatt
Robotlar
11 Hazir Ticari
Lego Wedo 2.0 lego. 2016 Lego Education/Amerik
ego Wedo www.lego.com/ ego Education/Amerika Robotlar
12 Makeblock Ultimate . Hazir Ticari
10 www.makeblock.com/ 2012 Cin Robotlar
13 Makey Makey makeymakey.com/ 2011 Amerika Kendin Yap Robot
14 H Ticari
Mbot v1.1 www.makeblock.com/ 2015 Cin azir ticatt
Robotlar
15 Micro: Bit microbit.org/ 2015 BBC/INGILTERE Kendin Yap Robot
16 Hazir Ticari
R . .CO. 201 U K
oborobo eng.roborobo.co.kr/ 015 Giiney Kore Robotlar
17 H Ticari
Robotis Dream II https://www.robotis.us/ 2014 Kore azir Ticatt
Robotlar
18 Hazir Ticari
Robotsan O-Bot www.robotsan.com.tr/ 2015 Tiirkiye aztr ticant
Robotlar
1 H Ticari
? Vex Robotics IQ www.vexrobotics.com/iq 2012 Amerika azt Hieatl
Robotlar

4.2. Egitim Seviyesine Iliskin Bulgular

Egitsel robotlarin kullanilabilecegi egitim seviyesine iliskin bulgular Tablo 2’de gosterilmistir. Tablo 2

incelendiginde en ¢ok ilkokul (n=16) seviyesi i¢in egitsel robotiklerin bulundugu goriilmektedir. Diger egitim

seviyelerine iligskin bulgular ise; ortaokul (n=14), lise (n=8) ve okul 6ncesi (n=8) seklindedir.
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Tablo 2.

Egitsel Robotlarin Egitim Seviyesine Gore Dagilimi

Egitsel Robotikler Egitim Seviyeleri

Okul Oncesi ilkokul Ortaokul Lise

=8 f=16 f=14 =8

Abilix Krypton 7 v v v
Arduino v v
Bee-Bot v
Dash Dot v v
Edison Robot Kiti v v v v
Kibo Robotik v v
Kiwi Robotik v v
Lego Mindstorm Ev3 v v v
Lego Mindstorm Nxt 2.0 v v
Lego More To Math v
Lego Wedo 2.0 v v v
Makeblock Ultimate 1.0 v v v
Makey Makey v v v
Mbot v1.1 v v v
Micro: Bit v v v
Roborobo v v
Robotis Dream II v v
Robotsan O-Bot v v
Vex Robotics IQ v v v

43.  Tasarim Ozelligine iligkin Bulgular
Tasarim Ozellikleri {i¢ bashk altinda incelenmistir. Hazir tasarima sahip robotlar Ogrenciler tarafindan
degistirilemez tasarim 6zelligine sahiptir. Sekil 4'te hazir tasarima sahip bir robot olan Bee-Bot robot kitine ait

gorsel goriilmekledir.
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Sekil 4.

Hazir Tasarim Ozelligine Ait Bir Robot (Bee-Bot)

Geligtirilebilir tasarima sahip robotlar lego gibi malzemelerle 6grencilere tasarimda 6zellestirme yapma olanag:
saglar. Sekil 5'te gelistirilebilir tasarima sahip bir robot olan Lego Mindstorm robot kitine ait bir gorsel

gortilmekledir.

Sekil 5.
Gelistirilebilir Tasarim Ozelligine Sahip Bir Robot(Lego Mindstorm Ev3)

Ogrenciler mukavva, plastik, karton gibi malzemeler kullanarak kendin yap tasarim 6zelligine sahip egitsel
robotlarin tasariminda s6z sahibi olabilir. Fakat bu olduk¢a zaman alic1 olabilmektedir. Sekil 6’da kendin yap

tasarim ozelligine sahip bir robotik ara¢ olan Arduino ile yapilmis bir robot goriilmektedir.
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Sekil 6.

Kendin Yap Tasarim Ozelligine Sahip Bir Robot (Arduino)

Egitsel robotlarin tasarim oOzelligine ait dagilimi Tablo 3'te gosterilmistir. Tablo 3 incelendiginde en ¢ok
gelistirilebilir tasarim(n=10) ozelligine sahip egitsel robotik setlerin oldugu tespit edilmistir. Diger tasarim

ozelliklerinin ise; hazir tasarim (n=6) ve kendin yap tasarim (n=3) seklinde oldugu goriilmiistiir.

Tablo 3.

Egitsel Robotlarin Tasarim Ozelliklerinin Dagilimi

Egitsel Robotikler Tasarim 6zelligi
Kendin Yap Tasarimi Hazir Tasarim Gelistirilebilir Tasarim

=3 f=6 =10
Abilix Krypton 7 v
Arduino v
Bee-Bot v
Dash Dot v
Edison Robot Kiti v
Kibo Robotik v
Kiwi Robotik v
Lego Mindstorm Ev3 v
Lego Mindstorm Nxt 2.0 v
Lego More To Math v
Lego Wedo 2.0 v
Makeblock Ultimate 1.0 v
Makey Makey v
Mbot v1.1 v
Micro: Bit v
Roborobo v
Robotis Dream II v
Robotsan O-Bot v
Vex Robotics IQ v
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44.  Kodlama Tiiriine ve Programlama Diline iligskin Bulgular

Kodlama Tiiriine Iliskin Bulgular

Egitsel robotlarin destekledigi kodlama tiirtine iliskin bulgular Tablo 4'te gosterilmistir. Tablo 4 incelendiginde
en ¢ok tercih edilen kodlama tiiriiniin blok tabanh kodlama (n=13) oldugu goriilmektedir. Robotlarda kullanilan
diger kodlama tiirlerinin ise; metin tabanl (n=9), bilgisayarsiz kodlama (n=6) ve akis semasi (n=2) seklinde oldugu

goriilmektedir.

Tablo 4.

Egitsel Robotlarin Kodlama Tiirii Ozelliklerinin Dagilim

Egitsel Robotikler Kodlama Tiirii
Blok Tabanli Metin Tabanli Bilgisayarsiz Kodlama Akis Semasi
f=13 =9 f=6 f=2
Abilix Krypton 7 v v v
Arduino v v
Bee-Bot v
Dash Dot v v
Edison Robot Kiti v v
Kibo Robotik v
Kiwi Robotik v
Lego Mindstorm Ev3 v v
Lego Mindstorm Nxt 2.0 v
Lego More To Math v
Lego Wedo 2.0 v
Makeblock Ultimate 1.0 v v
Makey Makey v
Mbot v1.1 v v
Micro: Bit v v
Roborobo v
Robotis Dream II v v
Robotsan O-Bot v
Vex Robotics IQ v v

Kullamlan Programlama Dillerine Tliskin Bulgular

Incelenen egitsel robotlarin bazilari metin tabanli (n=9) olarak kodlanabilir. Geri kalan egitsel robotlar (n=10)
herhangi bir programlama dili ile programlanamamaktadir. Herhangi bir programlama dili ile kodlanabilen(n=9)
egitsel robotlara iliskin dagilim Tablo 5’te verilmistir. Tablo 5 incelendiginde en ¢ok tercih edilen programlama
dillerinin C/C++ (n=5) oldugu goriilmektedir. Robotlarda kullanilan diger programlama dilleri ise Python (n=4)

ve Java (n=1) programlama dillerinden olusmaktadir.
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Tablo 5.

Kullanmlan Programlama Dillerinin Dagilimi

Egitsel Robotikler

Kullanilan Programlama Dili

C/C++

Python

Java

£5

=4

Abilix Krypton 7

v

Arduino

v

Bee-Bot

Dash Dot

Edison Robot Kiti

Kibo Robotik

Kiwi Robotik

Lego Mindstorm Ev3

Lego Mindstorm Nxt 2.0

Lego More To Math

Lego Wedo 2.0

Makeblock Ultimate 1.0

Makey Makey

Mbot v1.1

Micro: Bit

Roborobo

Robotis Dream II

Robotsan O-Bot

Vex Robotics IQ

v

v

45.  Egitsel Robotlarin Ucret Durumlarina iliskin Bulgular

Egitsel robotlarin ticret durumlarini daha anlasilir bir sekilde ortaya koymak icin 5 (bes) seviye belirlenmistir. Tk
seviye; 0-100 $ olarak, ikinci seviye; 100-250 $, tiglincii seviye; 250-500 $, dordiincii seviye; 500-750 $ ve besinci
seviye 750-... $ olarak belirlenmis ve para birimi olarak ABD Dolar1 segilmistir. Robotlarin internet satis
fiyatlarimin ortalamasi alinarak fiyat araligma eklenmistir. Ucret durumlarina iliskin dagilm Sekil 7'de

gosterilmistir. Sekil 7 incelendiginde 0-100 (n=4), 100-250 (n=4), 500-750 (n=4), 750-...(n=4) ve 100-250(n=3) oldugu

goriilmektedir. Fiyat arastirmasi 25 Kasim 2022 yi1linda tamamlanmustir.
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Sekil 7.

Egitsel Robotlarin Ucret Durumlarimin Dagilim:

4
3.5
3
2.5
2
1.5
1
0.5

0-100 $ 100-250 $ 250-500 $ 500-750 $ 750-..

46.  Baglant1 Yontemine iliskin Bulgular

Egitsel robotlarm baglanti segeneklerine iliskin bulgular Tablo 6’da gdsterilmistir. Ogrencilerin kodlamalarim
yaptiktan sonra robotlara kod yiikleme asamasinda baglanti yontemi segeneklerinden siklikla yararlanilir.
Tablo 6 incelendiginde en ¢ok tercih edilen baglant: yontemi segeneginin Kablolu (n=13) oldugu goriilmektedir.
Robotlarda kullanilan diger baglant: yontemi segenekleri ise; Bluetooth (n=8), Barkod (n=3), Wifi (n=2) ve Buton
(n=1) seklindedir.
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Tablo 6.

Baglanti Yontemi Secenegine Iliskin Bulgular

Egitsel Robotikler Baglant1 Yontemi
Kablolu Bluetooth Barkod Wifi Buton
f=12 =10 =3 f=2 f=2
Abilix Krypton 7 v v
Arduino v
Bee-Bot v v
Dash Dot v v
Edison Robot Kiti v v
Kibo Robotik v
Kiwi Robotik v
Lego Mindstorm Ev3 v v v
Lego Mindstorm Nxt 2.0 v v
Lego More To Math
Lego Wedo 2.0 v
Makeblock Ultimate 1.0 v v
Makey Makey
Mbot v1.1 v v
Micro: Bit v
Roborobo v v
Robotis Dream II v v
Robotsan O-Bot v
Vex Robotics IQ v v

4.7.  Egitsel Robotlarin Kullanim Kolaylig1 Saglayan Diger Unsurlarina iliskin Bulgular

Egitsel robotlara kullanim kolaylig1 saglayan unsurlar mobil destegi, coklu kod yiikleme, yardima kilavuz,
simiilasyon ortami, Tiirkce dil destegi ve ekran olmak tizere 6 bashk altinda incelenmistir. Tablo 7'de bulgular
goriilmektedir. Egitsel Robotlarin kullanim kolaylig1 saglayan 6zellikleri arasinda en ¢ok Yardimai Kilavuz (n=19)

oldugu goriilmektedir. Diger Ozellikler ise; mobil destegi (n=11), Tiirkge dil destegi (n=8), robot ekrani (n=4),

simiilasyon ortami (n=6) ve ¢oklu kod ytikleme (n=4) seklindedir.
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Tablo 7.

Egitsel Robotlarin Kullanim Kolaylig1 Saglayan Diger Unsurlarimin Dagilimi

Egitsel Robotikler Ozellikler
Yardima Mobil Simiilasyo Tiirkge Dil Coklu Kod | Robota
Kilavuz Destegi n Ortami Destegi Yiikleme | Ait Ekran
f=19 f=11 f=9 f=8 f-4 f4
Abilix Krypton 7 v v v v v v
Arduino v v
Bee-Bot v v v
Dash Dot v v v
Edison Robot Kiti v v
Kibo Robotik v
Kiwi Robotik v v v
Lego Mindstorm Ev3 v v v
Lego Mindstorm Nxt 2.0 v v v
Lego More To Math v v
Lego Wedo 2.0 v v
Makeblock Ultimate 1.0 v v v
Makey Makey v
Mbot v1.1 v v v v
Micro: Bit v v v v
Roborobo v v
Robotis Dream II v v
Robotsan O-Bot v v v
Vex Robotics IQ v v v v v v

48.  Egitsel Robotlarda Kullanilan Sensérlere ilgili Bulgular
Egitsel robotlarda kullanilan sensorlere iliskin bulgular Tablo 8 de gosterilmistir. Tablo 8 incelendiginde en ¢ok
tercih edilen sensorlerin mesafe (n=11) ve 1s1ik/renk/cizgi (n= 11) oldugu goriilmektedir. Robotlarda kullanilan

diger sensorler ise; touch (n=8), kizil 6tesi (n= 8), ses (n= 4), jiroskop (n=4) ve ivme 0Olger (n=2) seklindedir.
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Tablo 8.

Egitsel Robotlarda Kullanilan Sensorlerin Dagilimi

Egitsel Robotikler Sensdrler
5| ¥ ] 5| & Z
I IV IR I IR IR
gl 5| Bl 0| a| 8| o & =| B| & E| 5| 5
E ST 3 =l Elgl = ° =122
s E” Z = Qo a
S : (> (o] < o o Al A Al Al Aol Aol Aol
& N N N} & N & N N N N & & &

Abilix Krypton 7 v | vV |V v v v v

Arduino

Bee-Bot

Dash Dot v v v |V v

Edison Robot Kiti v I V|V |V |V

Kibo Robotik v | vV v

Kiwi Robotik v |V v

Lego Mindstorm Ev3 v IV IV |V v

Lego Mindstorm Nxt2.0 | v/ | v/ | v/ v

Lego More To Math

Lego Wedo 2.0 v v

Makeblock Ultimate 1.0 v | Vv v

Makey Makey

Mbot v1.1 v | Vv v v

Micro: Bit v v

Roborobo v | VvV

Robotis Dream II v | Vv

Robotsan O-Bot v VIV |V

Vex Robotics IQ v | VvV |V v

4.9. Egitsel Robotlarda Kullanilan Giris ve Cikis Birimlerine iliskin Bulgular

Egitsel Robotlarda Kullamilan Girig Birimlerine Tliskin Bulgular

Egitsel robotlarda kullanilan giris birimlerine iliskin bulgular Tablo 9'da gosterilmistir. Tablo 9 incelendiginde en
¢ok tercih edilen giris biriminin buton/diigme (n= 12) oldugu goriilmektedir. Robotlarda kullanilan diger giris

birimleri ise; mikrofon (n=9), barkod okuyucu (n= 3) ve kamera (n=1) seklindedir.
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Tablo 9.

Egitsel Robotlarda Kullamlan Giris Birimlerine Ait Dagilim

Egitsel Robotikler Giris Birimleri
Buton/Diigme Mikrofon Barkod Okuyucu Kamera
f~12 =9 =3 =1
Abilix Krypton 7 v v v
Arduino
Bee-Bot v v
Dash Dot v v
Edison Robot Kiti v v
Kibo Robotik v v v
Kiwi Robotik v v v
Lego Mindstorm Ev3 v v
Lego Mindstorm Nxt 2.0 v v
Lego More To Math
Lego Wedo 2.0 v
Makeblock Ultimate 1.0
Makey Makey
Mbot v1.1
Micro: Bit v
Roborobo
Robotis Dream 11 v v
Robotsan O-Bot
Vex Robotics IQ v v

Egitsel Robotlarda Kullanilan Cikis Birimlerine Ait Bulgular

Egitsel robotlarda kullanilan ¢ikis birimlerine iliskin bulgular Tablo 10’da gosterilmistir. Tablo 10 incelendiginde
en ¢ok tercih edilen ¢ikis biriminin, lamba/led (n= 10) oldugu goriilmektedir. Robotlarda kullanilan diger ¢ikis

birimleri ise; hoparlor (n=9), buzzer (n=5) ve ekran (n= 4) seklindedir.

[164]



Tablo 10.

Egitsel Robotlarda Kullamlan Cikis Birimlerine Ait Dagilim

Egitsel Robotikler

Cikis Birimleri

Lamba/Led

Hoparlor Buzzer

£=10

=9 =5

Abilix Krypton 7

v

&

Arduino

Bee-Bot

Dash Dot

Edison Robot Kiti

Kibo Robotik

Kiwi Robotik

AN

Lego Mindstorm Ev3

Lego Mindstorm Nxt 2.0

ANAN

Lego More To Math

Lego Wedo 2.0

SISKKKRRKK

Makeblock Ultimate 1.0

AN

Makey Makey

Mbot v1.1

Micro: Bit

Roborobo

Robotis Dream II

Robotsan O-Bot

<K

NN

Vex Robotics IQ

v

410. Egitsel Robotlarda Kullanilan Sensér ve Motor Port Sayisinin Dagilimina iligkin Bulgular

Egitsel Robotlarda Kullanilan Sensor Port Sayisinin Dagilumina Iliskin Bulgular

Egitsel robotlarda kullanilan sensor port sayilarma iligkin bulgular Tablo 11’de gosterilmistir. Tablo 11

incelendiginde en ¢ok tercih edilen ¢ikis sensor port sayismin 4 (n= 7) oldugu goriilmektedir. Robotlarda

kullanilan diger sensor port sayilari ise; 0 (n=4), 8'den ¢ok (n=4), 8 (n=2), 1 (n=1) ve 2 (n=1) seklindedir. Sensor

port sayisi robotun {izerinde dahili olarak bulunmakta olan sensodrleri kapsamaz. Sekil 8'de goriildiigii iizere

harici olarak takilabilecek sensor portlarini ifade eder.
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Tablo 11.

Egitsel Robotlarda Kullanilan Cikis Birimlerine Ait Dagilim

Egitsel Robotikler

Adet

4(Dort)

0(S1f1r)

8’den ¢ok

1(Bir)

=7

f=4

=4

=1

Abilix Krypton 7

v

Arduino

v

Bee-Bot

Dash Dot

Edison Robot Kiti

SKIK

Kibo Robotik

Kiwi Robotik

Lego Mindstorm Ev3

Lego Mindstorm Nxt 2.0

ANANANAN

Lego More To Math

Lego Wedo 2.0

Makeblock Ultimate 1.0

Makey Makey

Mbot v1.1

&

Micro: Bit

Roborobo

Robotis Dream II

Robotsan O-Bot

Vex Robotics IQ

LK

Sekil 8.

4 Adet Sensor Portuna Sahip Bir Robotun Port Goriiniimii
-
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Egitsel Robotlarda Kullanilan Motor Port Sayisinin Dagilimina 1liskin Bulgular

Egitsel robotlarda kullanilan motor port sayilarma iliskin bulgular Tablo 12’de gosterilmistir. Tablo 12
incelendiginde en ¢ok tercih edilen c¢ikis motor port sayisinin 2 (n=8) oldugu goriilmektedir. Robotlarda

kullanilan diger sensor port sayilari ise; 4 (n=5), 8'den ¢ok (n=2) ve 1 (n=1) seklindedir.

Tablo 12.

Egitsel Robotlarda Kullanilan Motor Port Sayisina Ait Dagilim

Egitsel Robotikler Adet

2(Iki) 4(Dort) 8’den ¢ok 1(Bir)
=8 =5 =3 =1

Abilix Krypton 7 v

Arduino v

Bee-Bot

Dash Dot

Edison Robot Kiti

Kibo Robotik

Kiwi Robotik

Lego Mindstorm Ev3
Lego Mindstorm Nxt 2.0
Lego More To Math
Lego Wedo 2.0 v
Makeblock Ultimate 1.0 v
Makey Makey
Mbot v1.1
Micro: Bit
Roborobo
Robotis Dream 1II v
Robotsan O-Bot
Vex Robotics IQ

KKK

ANAN

NN

v
v

5. Tartisma ve Sonug

Bu calismada robotik kodlama egitiminde kullanilan en temel egitsel materyal olan egitsel robotik setlerinin genel
ozellikleri karsilastirmali olarak incelenmistir. Piyasada bir¢ok 6rnegi bulunan egitsel robotiklerin genel
ozelliklerinin belirlenmesi bu alanda calisacak arastirmacilara, egitimcilere ve kurumlardaki karar vericilere
rehberlik edecektir. Calisma kapsaminda 19 adet egitsel robotik sete ulasilmis ve ilgili egitsel robotik setlerin
¢ogunlugunun hazir ticari robot niteligi tasidig1 gortilmiistiir. Hazir ticari robotlar sagladigi kullanim kolaylig:

nedeniyle literatiirdeki ¢alismalarda siklikla tercih edilse de iilkemizdeki okullarda uygun maliyetinden otiirii
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kendin yap robotik setlerin tercih edildigi sdylenebilir (Olur ve Korkmaz, 2018). Kendin yap robotik setlerinin en
yaygin kullanilan1 Arduino’dur. Alanyazindaki ¢alismalarda robotik setler Lego, Mbot ve Arduino gibi dogrudan
ticari isimleri ile anilmaktadir. Bu ¢alismada robotik setlerin genel egilimlerinin belirlenmesi amaglandig: igin

hazir ticari egitsel robotikler ve kendin yap robotik setler olmak {izere iki ana kategori belirlenmistir.

Egitsel robotlarin daha ¢ok ilkokul ve ortaokul seviyesi igin {iretilmis olduklar1 saptanmistir. Bu durum; okul
oncesi donemde okuma yazma bilmeyen 6grencilerle sinirli etkinlikler yapilabilmesinden ve lise seviyesindeki
ogrencilerin, egitsel robotlar1 ilk ve ortaokul seviyesindeki Ogrencilere gore daha az ilgi cekici goriiyor
olmalarindan kaynaklanabilir. Nitekim, Talan (2020) ve Yolcu ve Demirer (2017) egitsel robotik ile ¢alismalarin
cogunlukla ortaokul ve ilkokul 6gretim seviyesinde yapildigini belirtmislerdir. Bu agidan bakildiginda robotik
kodlama etkinliklerinin bu 6gretim seviyelerinde (ilkokul ve ortaokul) yogunlastigini bu nedenle tiretilen egitsel

robotlarin da ¢ogunlukla ilgili 6gretim seviyesine uygun olarak tiretilmis oldugu sdylenebilir.

Egitsel robotiklerin sahip oldugu tasarim ozelligi &nemlidir. Ogrencilerin tasarimda sdz sahibi oldugu
gelistirilebilir tasarim ozelliginin, hazir (degistirilemez) tasarima gore daha ¢ok tercih edildigi goriilmiistiir.
Kendin yap tasarim 6zelligi ise zaman alic1 oldugu i¢in daha az tercih edilmektedir. Scaradozzi vd. (2019) egitsel
robotikleri tasarim yoniinden ikiye ayirmistir. Birincisi “Hazir Tasarim” ikincisi ‘Gelistirilebilir Tasarim’dir. Bu
calisma kapsaminda Scaradozzi vd. (2019)'nin belirttigi bu iki tasarim 6zelligine ek olarak kendin yap tasarim
ozelligi tiglincii tasarim ozelligi olarak eklenmistir. Bu eklemenin nedeni; Scaradozzi vd. (2019)un bu tasarim
ozelliklerini hazir ticari robotlar1 gozeterek yapmasidir. Buna karsin kendin yap tasarima sahip cesitli kartlar
(Arduino, Micro:Bit gibi) da robotik etkinliklerde kullanilmaktadir. Bu nedenle kendin yap tasarim &zelligi de

tctinci 6zellik olarak eklenmistir.

Bireyler, tasarimini kendilerinin yaptiklari iiriinlere kars1 daha yiiksek aidiyet hissederler (Norton vd., 2012). Ikea
etkisi diye anilan bu durum egitsel robotik setleri i¢in de gegerlidir (Groom vd., 2020). Bu nedenle en ¢ok tercih
edilen tasarim 6zelligi gelistirilebilir tasarim 6zelligidir diyebiliriz. Kendin yap tasarim 6zelligine sahip robotlarin
tasarimi ise zaman alic1 olabilmektedir (Fortunati vd., 2022). Bu nedenlerle en az tercih edilen tasarim ozelligi
kendin yap tasarim 6zelligi olabilir. Hazir tasarima sahip robotlar ise pratik ve hizli robotik kodlama kazanimlar:
igin tercih edilebilir. Fortunati vd. (2022) tarafindan yapilan ¢alismada gelistirilebilir tasarima sahip robotlarla
yapilan etkinlik 5 saat, kendin yap robotlarla yapilan etkinlik 9 saat siirmiistiir. Buradan da anlasilacag: tizere
tasarim siiregleri iceren robotik kodlama etkinlikleri zaman alic1 olabilmektedir. Zaman, egitsel robotik kodlama

uygulamalarinda karsilagilan sorunlardan biridir (Talan, 2020). Hazir tasarima sahip robotlarda dncelik; kodlama
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becerisinin 6grencilere kazandirilmas: olarak gosterilebilir. Boylelikle tasarima harcanan zamandan kazang

saglanabilir.

Maliyet, egitsel robotikler i¢in 6nemli konulardan birisidir. Egitsel robotlarin ¢ok az bir kismi 100 ABD dolarindan
daha diisiik bir maliyete sahiptir (n= 4). Biiyiik bir kism1 100 ABD dolarindan yiiksek bir maliyete sahiptir (n=
15). Bu nedenle daha uygun maliyetli egitsel robotlara ihtiya¢ oldugu sdylenebilir. Egitsel robotlarin fiyatlarinin
yiiksek olmasinin, okullarmn bu egitsel iiriinlere ulasma olanaklarimi olumsuz etkiledigi sdylenebilir (Aksu, 2019;
Erten, 2019). Nitekim, 0-100 $ arasinda kalan egitsel robotlarin biiyiik bir kismi kendin yap robotlarindan
olusmaktadir. Talan (2020) ve Yolcu ve Demirer (2017)’e gore alanyazinda en ¢ok yiiksek maliyetli robotlar
kullanilsa da maliyet sorunundan otiirii okullarda daha uygun maliyetli egitsel robotlar tercih edilmektedir

(Akdeniz, 2021).

Egitsel robotlarda kodlama tiirti olarak en ¢ok blok tabanli kodlama tercih edilmektedir. Bulgularimiz
alanyazindaki diger calismalarla benzerdir (Egin ve Arikan, 2020). Blok tabanli kodlama ortamlar: siiriikle birak
yontemiyle 0grencilerin pratik ve hizhi bir sekilde kodlama yapabilecekleri ortamlardir (Yiikseltiirk ve Altiok,
2017). Yeni baslayanlar icin blok tabanh kodlamanin ¢ok daha kolay oldugu bilinmektedir (Noone ve Mooney,
2018). Bulgularimiz alanyazindaki diger sonuglarla benzerdir. Bu dogrultuda, egitsel robotlarm en ¢ok ilk ve
ortaokul seviyesi igin gelistirilmis oldugu goriilmiistiir. Blok tabanli kodlama, ilk ve ortaokul seviyesine hitap
etmektedir. Bilgisayarsiz kodlama ise Ogrencilerin okuma yazma bilmedikleri okul 6ncesi donemde tercih
edilebilir (Zurnaci ve Turan, 2022). Metin tabanli kodlamanin ise lise seviyesi 6grencileri igin daha uygun oldugu
sOylenebilir. Egitsel robotik setler daha ¢ok ilkokul ve ortaokul seviyesi igin {iretilmektedir. Blok tabanl
kodlamanin, bu 6grenim diizeyindeki 6grenciler i¢in daha uygun oldugu soylenebilir. Metin tabanli kodlamanin
ise lise seviyesi i¢in uygun oldugu sdylenebilir. Egitsel robotlarda tercih edilen programlama dilleri ise C+, Python
ve Java gibi popiiler programlama dilleridir. Bu programlama dilleri diinyada en ¢ok tercih edilen programlama
dilleridir (Statisticstimes, 2021). Bu nedenle bu programlama dillerinin robotlar1 kodlamak i¢in tercih edildigi

sOylenebilir.

Ogrencilerin kodlamalarmi yaptiktan sonra robotlarma yiikleme yapmak igin en ¢ok tercih edilen yontemin
kablolu baglant: olmasinin nedeni olarak teknolojik simirliliklar ve maliyet gsterilebilir. Ogrencilere kullanim
kolaylig1 ve zamandan kazang saglayan kablosuz teknolojilerin; bluetooth ve wifi iizerinden kod yiikleme
seceneginin yiiksek maliyetli egitsel robotlarda daha sik goriildiiglinii sOyleyebiliriz. Maliyete ek olarak

giiniimiizde kablolu teknolojilerin kablosuz teknolojilere gore daha kararhi calistyor olmasi ve kablosuz
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baglantilarda yasanan kopma sorunlar1 (Ozer, 2019), kablolu baglantilarin tercih edilme nedenleri arasinda
gosterilebilir. Ogrencilere kullamm kolaylig1 ve zamandan kazang saglayan kablosuz baglanti segenekleri
ilerleyen yillarda daha ¢ok tercih edilebilir. Barkod ve buton segenegi ise bilgisayarsiz kodlama yapilan

robotlarda tercih edilmektedir.

Ogrencilere kullanim kolaylig1 saglayan diger unsurlar, Tiirkge dil destegi, mobil destegi, yardimar kilavuz,
ekran, ¢oklu kod yiikleme secenekleri olarak belirlenmistir. En ¢ok tercih edilen kullanim kolaylig: saglayan
unsurun, yardima kilavuz oldugu goriilmiistiir. En az tercih edilen unsurun ise ¢oklu kod yiikleme ve ekran
ozellikleri oldugu goriilmistiir. Kod yiiklemek icin mobil destegine sahip olan robotlar; 6grencilerin ayni
zamanda kablosuz kod yiikleme teknolojisinden yararlanmalarina olanak saglamaktadir. Coklu kod yiikleme
secenegine sahip robotlar 6grencilere robotlarmi birden fazla gorev ve etkinlik i¢in hazir halde tutabilme olanag:
saglamaktadir. Simiilasyon ortami, 6grencilere robotlarinin gergek diinyada nasil ¢alisabileceklerini dnceden
gorebilme firsatin1 vermektedir. Simiilasyon ortamlar1 ayn: zamanda uzaktan egitim siirecinde de kullanilabilir
(Stoffova, 2021). Tiirkge dil desteginin diisitk olmasimun nedeni olarak kodlama dilinin evrensel olmasi
gosterilebilir. Fakat Tiirkce dil desteginin ve Tiirkce kaynaklarin sinirli olmasi 6gretmenlere robotik etkinlikler
sirasinda zorluklar ¢ikarabilmektedir (Sonmez ve Sahinkayasi, 2021). Robota ait ekranla 6grenciler robota ait

sensorlerin ve motorlarin kalibrasyonlarmi yapabilirler.

Robotlarda tercih edilen sensorler, giris ve cikis birimleri, motor port sayisi ve sensor port sayisi onemli
Ozelliklerdendir. Robotik setlerde en ¢ok tercih edilen sensorlerin 151k/cizgi ve mesafe/sonar sensorleri oldugu
goriilmiistiir. En ¢ok kullanilan iki sensoriin mesafe ve 1s1k/renk/cizgi sensorii olmasinin nedeni olarak; robotik
kodlama etkinliklerinin temelinde yer alan engelden kagan robot ve ¢izgi izleyen robot yapiminda bu iki sensoriin
kullaniliyor olmasi gosterilebilir (Olur ve Korkmaz, 2018). Cizgi izleyen robot ve engelden kacan robot yapimi
gibi temel etkinliklerde bu iki sensore ihtiyag¢ vardir. Ayrica ilgili sensorlerin kullanim alaninin bu iki robotik
etkinlikle sinirli olmadigini belirtmekte fayda vardir. En ¢ok tercih edilen giris birimi buton/d{igme, en ¢ok tercih
edilen ¢ikis birimi ise lamba/led olarak saptanmistir. Ogrencilere aminda déniit veren somut egitsel nesnelerden
olan egitsel robotlar, bu &zellikleri sayesinde &grencilerin motivasyonlarm artirmaktadir (Uggiil, 2017). Bu
baglamda buton/diigme 6grencilere robotla bilgisayar olmadan etkilesim kurma olanag sagladig: igin en gok
tercih edilen giris birimi olmasi durumunu agiklayabilir. En ¢ok tercih edilen ¢ikis birimlerinin hoparlor ve
lamba/led olmasinin nedeni olarak; robotlarin goze ve kulaga hitap eden somut ¢iktilar sunma hedefine sahip

olmas1 gosterilebilir. Buzzer, ses ile uyar1 vermeye yarayan bir c¢ikis birimidir. Hoparlore gore daha basit
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islemlerde kullanilir. Sensor port sayisina bakildiginda en cok tercih edilen port sayisiin 4 oldugunu
goriilmiistiir. 4 adet sensoriin robotik etkinlikler icin nispeten yeterli olacag1 sdylenebilir. En ¢ok tercih edilen
motor sayismin ise 2 oldugu goriilmiistiir. 2 motora sahip bir robot yatay diizlemde rahatlkla hareket edebilir. 4
sensOr, robotik etkinlikler i¢in yeterli olacagi i¢in en ¢ok tercih edilen port sayis1 olarak karsimiza ¢ikmus oldugu
sOylenebilir. Egitsel robotlarin bazilarinda sensor portunun olmadig goriilmektedir. Bu robotlar tasarimi
degistirilemeyen hazir robotlardir. Ogrencilere sensorler ile ilgili degisiklik yapma olanagi sunmazlar.
Ogrencilerin zihin diinyasinda robotun en temel iglevlerinden birisi hareket etmesidir (Vurgun vd., 2019). Bu
baglamda motor port sayisi, dagiliminda en sik rastlanan degerin 2 olmasinin nedeni olarak, robotlarin bir yiizey

tizerinde hareketi icin iki motorun yeterli olmasi gosterilebilir.

Yapilan calismada egitsel robotik setlerin 6zellikleri karsilastirilmali olarak ortaya konulmustur. Fakat bu
calismanin amaglar1 arasinda egitsel robotik setler icerisinde digerlerinden daha iistiin olan1 tespit etmek gibi bir
amag yoktur. Egitim ortaminda kullanilacak egitsel robotlarin se¢imi sirasinda arastirmacilar, egitimciler ve karar
vericiler icin en dogru yaklasim hangi egitim ortaminda hangi egitsel robotun tercih edilmesi gerektigine karar
vermek olacaktir. Egitsel robotlar birbirlerinden ¢ok farkli 6zelliklere sahiptir. Bu nedenle egitim ortaminin hedef
ve ihtiyaclarina gore en dogru secimin yapilmas: gerekmektedir. Egitsel robotlarin sayisiin fazlalig: ve ilgili
robotlarin sahip oldugu teknik 6zellikler zaman zaman kafa karisikli1 yaratabilir. Bu ¢alisma bu kafa karisikligini
gidermede etkili olabilir. Ulkemizdeki okullarda kullanilan egitsel robot tiirleri ile akademik ¢alismada kullanilan
robot tiirleri birbirlerinden farklidir. Akademik c¢alismalarda daha ¢ok hazir ticari robotlar kullaniliyorken
okullarda Arduino gibi kendin yap robot kartlar tercih edilmektedir (Akdeniz, 2021; Talan, 2020). Bu ¢alisma
arastirmacilarin ya da egitimcilerin egitsel robot tercihlerindeki karar verme dinamiklerini gézden gegirmelerine

veya kendi ezberlerinden styrilmalarina yardimci olabilir.

Egitsel robotlarin sahip oldugu teknik detaylar kafa karistiric1 olabilir. Bu durum; en pahali, en popiiler ya da en
cok tercih edilen egitsel robotik setlerin avantajli oldugu onyargisi ile hareket edilebilmesine neden olabilir.
Egitsel robotiklerin genel egilimlerinin karsilastirmali olarak incelenmesi; arastirmacilarin, egitimcilerin ve karar
vericilerin yanlis Onyargilarla hareket etmek yerine ihtiyaclar ve hedefler dogrultusunda en dogru secimi

yapmalarina yardimci olabilir.
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51.  Smrliliklar ve Oneriler
flgili calismanin veri toplama asamasinda egitsel robotik setlerin web siteleri, tanittm dokiimanlar1 ve
videolardan yararlamilmistir. Yiiksek maliyet ve ulagilabilirlik gibi sorunlar nedeniyle ¢alisma bu sekilde

gerceklestirilmistir. Gelecek galismalarda robotik setler dogrudan temin edilerek veri toplanabilir.

Egitsel robotlarin incelenmesi sirasinda karsilasilan bir diger smirlilik su sekildedir. Daha 6nce belirtildigi iizere
hazir robotlar bir set halinde kullanicilara sunulmaktadir. Kendin yap robotlar1 ise bir kart seklinde kullanicilara
sunulmaktadir. Bu robot tiirleriyle beraber kullanilacak tasarim ve donanmim unsurlari (sensdr, motor vb.)
kullanicilar tarafindan temin edilmek zorundadir. Bu durum, ilgili robot tiirlerinin diger robot tiirleriyle
karsilagtirilmasim zorlagtirmaktadir. Ornegin; kendin yap kodlama robot tiirlerinden biri olan Arduino tek kart
halinde satilmaktadir. Buna karsin piyasada Arduino ile kullanilabilecek sinirsiz sayida sensor ve motor gesidi
bulunmaktadir. Smirsiz sayida kullanilabilecek sensor ve motor gesitlerini incelemeye dahil etmemiz miimkiin
degildir. Ayrica hazir robot tiirlerinin piyasada bir¢ok eklenti gesidi bulunmaktadir. Bu eklenti paketlerinin

igeriginde farkli sensorler ve motorlar olabilmektedir. Bu eklenti paketleri de incelemeye dahil edilmemistir.

ﬂgili calismada egitsel robotik setlerin genel 6zellikleri karsilagtirmali olarak incelenmistir. Gelecek ¢aligmalarda
alanyazinda ilgili robotik setlerle yapilan ¢alismalarda yasanilan sorunlar karsilastirmali olarak ele alinabilir.
Clinkii egitsel robotiklerle yapilan calismalarda sorunlari ele alan c¢alismalar siirli sayidadir. Ve ilgili
calismalarda sorunlar genel olarak ele alinmistir. Fakat ilgili sorunlar; egitsel robotik setlerin nitelige gore farklilik
arz edebilmektedir. Sorunlar1 egitsel robotlarin niteliklerine gore kategorize etmek alanyazmna katki

saglayacaktir.

ﬂgili calismada egitsel robotlar 10 farkli baghk altinda karsilastirmali olarak incelenmistir. Arastirmacilar,
egitimciler ve karar vericiler egitim ortamlarinda kullanacaklar: egitsel robotlarin secimi sirasinda ilgili bagliklar
altinda incelenen ozelliklerden faydalanabilir. Fakat piyasada bircok egitsel robotun bulundugu ve egitsel

robotlarin bu ¢alismada incelenen egitsel robotlarla sinirli olmadig1 unutulmamalidir.

Sonug olarak, egitsel robotik setlerin en pahali olaninin en avantajli robot oldugu diistincesi dogru bir diistince
olmadig sdylenebilir. Ya da en popiiler ve en ¢ok tercih edilen egitsel robotun en iyi robot oldugu sdylenemez.
Thtiyag ve hedefler dogrultusunda egitim ortamimda kullamlacak egitsel robot tercihi yapilmalidir.

Etik Bildirim

Calisma etik ilke ve kurallara uygun bir sekilde hazirlanmistir.
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Cikar Catismasi ve Yazar Katkis1

Bu ¢alismada cikar ¢atismasi yoktur ve finansman destegi alinmamuistir. Yazarlar makaleye esit katki saglamuis,

olduklarmi beyan ederler.
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dersler

Gliniimiizde artan niifus, giinliik, sosyal, egitim ve is yasamindaki beklenen yeterliklerin
degismesiyle birlikte siirekli egitim ihtiyact ve bunun bir sonucu olarak hayat boyu
Ogrenmenin nemin artmasi gibi faktorler egitim ortamlarinin gesitlenmesini beraberinde
getirmistir. Bu artan ihtiyac1 karsilamaya doniik 6zellikle zaman ve mekan konusunda
siirliliklar1 bireyler icin kitlesel agik ¢evrimigi dersler ve uzaktan egitim ortamlar1 biiytiik
kolaylik saglamaktadir. Ancak literatiirde kitlesel agik ¢evrimigi ortamlarda siklikla kursu
tamamlayamama ve diisiik katihlm gibi olumsuz durumlar belirtilmistir. Kitlesel acik
cevrimigi derslerde 6grenci katilimu ile ilgili cok sayida galisma vardir. Bu konuyla ilgili
sistematik ¢alismalarin odak noktas1 bu gibi ortamlarda 6grenci katilimi 6niindeki engeller
ve karsilasilan zorluklardir. Bu ¢alismada ise odak noktamiz 6grenci katiimini etkileyen
faktorleri (igsel, dissal) sistematik bir bakis acis1 ile almaktir. Buradan yola gikarak Web of
Science veri tabaninda yer alan kitlesel acik cevrimici dersler ve 6grenci katilimi baghiklarin
iceren 100 calisma incelenmistir. Kitlesel acik ¢evrimigi ortamlarda ogrenci katiliminu
etkileyen i¢sel faktorlerde one ¢ikan faktorler motivasyon, 6z yeterlik, isbirligi ve sadakattir.

One ¢ikan digsal faktorler ise etkilesim, oyunlagtirma, geribildirim, kurs yapisi ve tasarimidir.
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1. Introduction

The diversification of education needs due to the new knowledge and competence needs of individuals in their
business, social and personal lives, and the search for education with higher efficiency in a short time increases
the demand for online options such as Massive Open Online Courses (MOOC:s). The increasing demand for online
environments and the flexible nature of MOOCsSs educational environments are promising (De Freitas et al., 2015).
On the other hand, in MOOCs environments, ensuring student continuity and keeping students in the system is
the most crucial problem (Alemayehu & Chen, 2021; Antonaci et al., 2019; Floratos et al., 2017; Ripiye, 2016). The
most basic source of this problem and one of the most effective intervention options to overcome this problem is
student engagement because learner participation is one of the most important indicators of the quality of a
learning process (Saritepeci & Cakar, 2015). Different variables affect student participation in online environments
compared to face-to-face learning environments. The studies conducted in the field mention internal and external
factors that affect student engagement in online environments (Casson et al., 2017; Dubbaka & Gopalan, 2020;
Kuo et al.,, 2017; Lan & Hew, 2020; Ripiye, 2016; Romero-Rodriguez et al., 2020; Sun & Bin, 2018; Sun et al., 2019).
These studies expressed various recommendations regarding the factors that may increase student engagement
and the duration of their stay in the system. Some of the most prominent of these recommendations relate to the
impact of course structure and design on students' performance and engagement (Anutariya & Thongsuntia,
2019). However, some internal and external factors negatively affect engagement, such as not having enough time

and not wanting to complete the course (Dubbaka & Gopalan, 2020).

There are numerous studies in the literature on the factors affecting learner engagement in MOOCs settings (i.e.,
Casson et al., 2017; Floratos et al., 2017; Koukis & Jimoyiannis, 2017; Liu et al., 2022; Ortega-Arranz et al., 2018;
Ramesh et al., 2018; Rizzardini & Amado-Salvatierra, 2018; Rodrigues et al., 2016). Alemayehu and Chen (2021)
addressed barriers to student engagement in terms of learners and teachers in MOOC:s settings with a systematic
review of studies published in SSCl-indexed journals between 2014 and 2020. Estrada-Molina and Fuentes-
Cancell (2022) reviewed 40 studies indexed in Web of Science and Scopus that looked at engagement and
desertation in MOOCs environments and focused on the challenges of engagement on these platforms. In this
study, we discussed the factors for improving learner engagement in MOOCs environments in published papers
(i.e., articles, reviews, book chapters, and proceeding papers) in WoS Core Collection holistically. A systematic

perspective on what can be done to ensure that students participate and stay in the system is essential. For this
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reason, the focus of this study is to reveal and classify these factors and to determine the factors related to

improving student participation.

11.  The Purpose of Study
This study aims to determine the trends in the publications published in WoS Core Collection about student
engagement in MOOCs environments and the internal and external factors that affect the improvement of

engagement in MOOCs environments. In this context, we sought answers to the following research questions:
RQ1: What is the distribution of studies by year?
RQ2: What is the distribution of the examined weavings by document type?

RQ3: How is the distribution of the articles in the SSCI-indexed, by to the Journal Impact Factor (JIF) value,

according to their quartile categories?

RQ4: How is the distribution of the articles indexed in the E-SCI, SSCI, or SCI-E, by the Journal Citation Indicator

(JCI) values, according to their quartile categories?
RQ5: What are the descriptive findings of the JFI values of the articles in the SSCI-indexed?

RQ6: What are the descriptive findings of the Journal Citation Indicator (JCI) values of the articles indexed in the
E-SCI, SSCI, or SCI-E?

RQ7: What are the prominent internal factors related to learner engagement in MOOCs settings in the studies

reviewed?

RQ8: What are the prominent external factors related to learner engagement in MOOCs settings in the studies

reviewed?

1.2.  Student Engagement

Ensuring student engagement in learning and training processes and ensuring its continuity form the basis of
many factors in terms of the effectiveness and efficiency of the teaching process (Saritepeci & Cakir, 2019). In
addition, since student engagement is sensitive to changes in the learning-teaching process (Fredricks et al., 2016),
it is at the center of interventions in studies to improve the teaching process (Alexandron et al., 2022; Deng et al.,
2020; Liu et al., 2018; Ramesh et al., 2018; Saritepeci & Cakir, 2015; Sun & Bin, 2018). Student engagement is one
of the most important indicators of the quality of the learning-teaching process. There are different perspectives

on defining student engagement. However, there is a consensus that student participation consists of interrelated
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sub-dimensions. The most frequently referenced framework in the literature refers to a three-dimensional student

engagement: behavioral engagement, affective engagement, and cognitive engagement (Fredricks et al., 2004).

Behavioral engagement includes exhibiting positive behavior, obeying rules, attending class, avoiding disturbing
behaviors, participating in learning and academic tasks, and participating in school-related activities (Fredricks
et al., 2004). (ii) Emotional engagement includes affective reactions such as happiness, excitement, interest, and
boredom related to the course (Fredricks et al., 2004; Handelsman et al., 2005; Skinner & Belmont, 1993). (iii)
Cognitive engagement is expressed as students' willingness to invest in learning and make an effort using
cognitive, metacognitive, and volitional strategies (Fredricks et al., 2004). In addition, Biggs (1989) expressed
cognitive involvement as a unique construct that shapes students' individual experiences of how they continue

to learn.
2. Method

This study examines the papers dealing with learner engagement and factors that improve engagement in MOOC
settings. The descriptive content analysis depicts current trends in studies on a particular topic in the literature
(Calik & Sozbilir, 2014; Dinger, 2018) (e.g., Bilgili et al., 2021; Izci, 2018; Wolfrom, 2010). The primary use of this
method is to examine the qualitative and quantitative studies on a particular subject and to reveal the related
trends (Selguk et al., 2014). We followed the processes of determining the review, inclusion, and exclusion criteria,

reaching the papers related to the keywords determined in the WoS database, and analyzing the collected data.

2.1.  Data Sources and Search Strategies
In this study, we examined published, or early access papers that deal with student participation in MOOC
settings indexed in the Thomson Reuters Web of Science Core Collection database and published until October

21, 2022. We used the following criteria in this review:

e It should be included in the Web of Science Core Collection
e The title and/or keyword must also contain one of the following search terms:
o '"engagement" AND "MOOC"

o '"engagement" AND "Massive Open Online Course"

2.2.  Inclusion and exclusion process
In the study, we presented detailed information about the inclusion and exclusion process in the PRISMA
flowchart (Fig. 1). In WoS Core Collection, we reached 177 papers using the search terms presented in the previous
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section. When we removed duplicate records, 111 studies remained. In the next stage, we examined the titles and
abstracts of the studies. We excluded ten studies that were determined not to be related to the purpose of the

study. Finally, 100 relevant studies were selected.

Figure 1

PRISMA flow diagram of paper selection process

Exclusion based on duplicate
records (N=66)

Exclusion based on title and
abstract (N=11)

Included in the synthesis

3. Result

A hundred paper related to student participation in Massive Open Online Courses was examined, and the
frequency and percentage distributions of the published studies by year are presented in Figure 2. Accordingly,
distribution by years, the highest number of publications on this subject belongs to 2018, with a rate of 21%. There
has been a remarkable increase in the number of papers towards the end of the 2010s. However, there is a dramatic
decrease in the number of papers on student engagement in MOOC settings in 2021, when the pandemic is at the

top of the agenda.
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Figure 2.

Distribution of studies by years
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According to the distribution of the studies by document type (Fig. 3), approximately half of the studies (f=52) are
articles. In addition, 38% of the studies are in the type of proceedings papers. All but two of the studies are in
English.

Figure 3.

Distribution of studies according to document type and publication language
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According to the distribution of studies by research area, "Education & Educational Research" with 70% and

"Computer Science" with 47% came to the fore (Fig. 4).

Figure 4.

Distribution of Studies by Research Areas’
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The WoS Core Category and Category Quartile information of publications (articles, reviews, and early view
articles/reviews) examining learner participation in MOOC environments are given in Figure 5 and Figure 6.
There are 45 papers with SSCl-indexed. According to the JIF values of the journals in this category, 73% of the
studies are in the Q1 quartile. According to JCI values, 36 of the 45 papers with SSCl-indexed are in the Q1
quartile, while 4 of the 13 papers with E-SCI-indexed are in the Q1 quartile (See Figure 5). Accordingly, 68% of
journals with a JCI value are in the Q1 quartile. According to the JIF and JCI quartiles distributions, most of the

publications were published in more prestigious journals in terms of quality.

1 In this way, the sum of the values does not coincide with the number of papers examined. The same paper was evaluated
as an input in more than one research area.
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Figure 5.
Distribution of publications by |IF category quartile®

B Frequency @ Percentage
80

60

40

20

Q2 Q3 Q4

JIF-Category Quartile

Figure 6.

Distribution of publications by JCI category quartile
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Papers on learner engagement in MOOC settings have a mean JIF value of 4.88 and a median of 3.97 (Fig. 7).

According to the JCI values, the average JCI value of the journal in the E-SCI index is .86, and the median is .69.

2 We created Figure 4 using the total values in Appendix 1.
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The JIF mean value is 4.88, and the median is 3.97. The average JCI value of those E-SCI-indexed journals is .86,

and the median is .69. In SSCI-indexed journals, the average JCI value is 2.08, and the median is 1.90.

Figure 7.

Descriptive statistics for JCI and JIF values
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To identify trends in studies of student engagement in MOOC settings, we generated a word cloud using
keywords from papers included in the review (Fig. 8). The prominent words or phrases in the word cloud created
with the keywords in the papers included in the review are MOOCs?, engagement®, learning, education, learning

analytics, motivation, analysis, learner, gamification.

3 The keyword MOOC stands for MOOC, MOOCs, and Massive Open Online Course(s) words and phrases.
¢ The engagement keyword represents the words and phrases engagement, student engagement, and learner engagement.
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Figure 8.
Keywords word cloud of studies indexed in WoS Core Collections on student engagement in MOOCs

asgzant
Perception

Satlsfactlon i

.....

Gennr-rml ormance Blool Reg u atedifle ful

ShEls '« Formatidii g e SEFVICESEIL%FIM
éqeltentlonM Ot I Vatl 0 n Medicaloeen
VIO

f Teacher Peer g aiation

Fealires Rates F‘rog ra m mmq(:cc cboard

tdadion E qq e m en “Gamification

Prqsprren e n'\lu mal

Alt;cc?nlul*‘]uﬁ MooeDSPl ofessional ( tl 0 omp Etlt)n Networ:s h 1 leac PFESQ‘HCE

Mariels Gradingg » Predictive 1 E “___ _.., | B e ® AgEegIEan
Goals n n 3 . i S — Class llm.rlrlun
Lot ine y

Desu;m

SUccess

Collaborative

I Autormatic
s hFFEh

Group Acceptance™™™
oni Dt « Tapic g romr_ster

YICﬂS emMEANS cEmdm)t(

Adaptatinn T
e Levelsy Network * Experience k5 usePerceived Pa;'}";a(;’;

MaCh nmg T}n:cclvé:luc“unmm eearr]e":earnmegals Hs”.;Fs'USE Tcar::ﬁnr:.gt h;ctivitv
Active Y AT A e CIUSEEFING e?‘ta JUstem” oftering

s Patteris Cﬂ“leaTam

ationM

DElSthIEII’d TFF"'"“'”G'!'AEmﬂlIOHI

°”"’Learn|nq

Video Faldtionsl rhual

Resitfngdaémﬁtl{rhéal |dtEnvirghifients ocoe- Aca demlc ,,,,,, =y Galaxy
s Digital
; S tmes
AN e arn r gmeow e Length
Pedagaogy * Momn “um_ Indla Efficacy Mudehng

Cntlcal y Capture
Elem.Pd HEW-:erJ
Structuralawu;es Hlerarchcal
===Course Design ™"
Persisténgasm

Str atec;l es

3.1 Student engagement in MOOC settings: Intrinsic factors

Khalil & Ebner (2017) emphasize the significance of focusing on internal factors that will enable them to

participate willingly in learning processes in MOOC:s settings (Fig. 8). Indeed, Alharbi et al. (2020) suggested that

new types of behavior and patterns are emerging in major online environments such as MOOCs. Motivation is

one of the main factors in studies that discuss the aspects of individuals' behavior and goals in MOOC:s settings

(Hakami et al., 2017; Moore & Blackmon, 2022; Wu & Zhang, 2016). Indeed, motivation is the most prominent

factor affecting student engagement in MOOC:s settings (Fig. 9). Tang and Chaw (2019) reported that learner

motivation in MOOC settings is positively related to engagement in the system and willingness to complete the

course. Koukis and Jimoyiannis (2017) emphasize that motivation and peer interaction support provided in

MOOCs improves student engagement. A motivated student can stay in the system longer and be more

determined to complete the course she or he is involved in. Accordingly, students' intrinsic and extrinsic

motivation has a crucial impact on MOOCs engagement (Liu et al., 2022).
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Self-efficacy is another crucial internal factor that directly affects student participation in MOOCs settings (Jung
& Lee, 2018; Sun et al., 2019). In MOOCs settings, participants' perceptions of internet-based, perceived, and
academic self-efficacy increase engagement (Alamri, 2022; Jung & Lee, 2018; Kuo et al., 2021; Lan & Hew, 2020).
Indeed, Pérez-Alvarez et al. (2020) state that students who organize their learning and follow up on their work in
MOOC:s settings have a higher engagement. Kuo et al. (2021) stated that the sense of self-efficacy perceived in the

system contributes to students' behavioral and affective engagement.

It is also essential to how the student perceives the system and the educational process. It is emphasized that
active control, synchronicity, and two-way communication perceived in the online system are essential stimuli
for individuals to continue and engage in the environment (Shao & Chen, 2020). In addition, students who are
comfortable learning new things may be more involved in MOOC:s settings (Kaveri et al., 2016). In a similar study,
students' commitment to the system is one of the most important factors of academic resilience in MOOC

environments, and this situation significantly affects student engagement (Kuo et al., 2017).

Among the internal factors, the attitude developed by the student towards the system and the process is also
effective. Kala and Chaubey (2022) mentioned a strong relationship between perceived learning and student
engagement in MOOC:s settings. In addition, establishing an environment where students can express themselves
freely in online environments has practical benefits in developing positive attitudes. Some studies suggest that
students choosing how the path they attend the course in MOOCs settings will improve their engagement
(Crosslin et al., 2018). In addition, it is stated that the quality of information, system quality, interaction, and

cooperation perceived by the student in the system increase student satisfaction and engagement (Cheng, 2022).
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Figure 9.
Internal factors affecting engagement in MOOCs
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3.2. Student engagement in MOOC:s settings: External factors

As in face-to-face learning environments, it affects student participation in online environments such as MOOCs,
the instructor's ability to deliver the lesson in an enthusiastic and mise-en-scene structure (Hew et al., 2018),
students' social interactions, and providing a collaborative learning environment (Sun et al., 2020) there are
various exogenous factors (Fig. 10).
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Figure 10.
Internal factors affecting engagement in MOOCs
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As mentioned in the titles, various studies show that interaction positively affects student engagement
(Alemayehu & Chen, 2021; Estrada-Molina & Fuentes-Cancell, 2022; Floratos et al., 2016; Hew, 2016; Ripiye, 2016;
Sun et al., 2020). The fact that a MOOC environment is easily accessible and provides appropriate interaction
opportunities supports students' active learning (Hew, 2016). In addition, there are various studies on the effect
of social interaction and discussion environments in MOOC environments on student engagement and
motivation (Crues et al., 2018; Ripiye, 2016). One of the places where social interaction is most intense today is

undoubtedly social media platforms. It is argued that using social media components in MOOCs settings has a

[189]



complementary effect and increases engagement (Zankadi et al., 2018). Floratos et al. (2016) argued that the most
critical interaction in MOOC:s settings is between the student and the platform. Goldberg et al. (2015) reported
that students with low education levels participate more in discussion environments integrated into the
environment and that the discussion environment has a highly significant relationship with the course
completion rate. On the other hand, studies also focus on student-student interaction (Baek & Shore, 2016;
Houston et al., 2017).

One of the other factors affecting student engagement in MOOCs settings is the gamification of the learning
process. There are opinions that gamification ensures course engagement and student continuity throughout the
course (Antonaci et al., 2019; Buchem et al., 2020; Morales et al., 2016; Ortega-Arranz et al., 2018; Sharif & Guilland,
2015; Vaibhav & Gupta, 2014). However, contrary to these views, Hagedorn et al. (2022) stated in their study that
gamification in the MOOC environment caused a partial distraction in some students. However, it is seen in the
literature that gamification strategies positively affect engagement and motivation in online environments (i.e.,
Rincon-Flores et al.,, 2020; Romero-Rodriguez et al., 2019). Technologies such as virtual reality may create
opportunities for the future while determining and implicating gamification strategies. Indeed, Hewawalpita et
al. (2018) concluded that students perform statistically better in MOOCs environments where content is presented

using virtual reality.

The feedback mechanism's functionality is one-factor affecting student participation in MOOC settings (Dubbaka
& Gopalan, 2020). It has been stated that feedback, student follow-up, and correction requests regarding student
participation in these environments will increase participation rates (Amado-Salvatierra & Rizzardini, 2018;
Dubbaka & Gopalan, 2020; Estrada-Molina & Fuentes-Cancell, 2022). The conditions for feedback and formative
assessment in face-to-face settings also apply to MOOC settings in terms of improving student engagement
(Floratos et al., 2015, 2017). Ventura et al. (2014) state that social media-supported feedback environments are
essential for student feedback and active participation in MOOCs environments. Measuring and evaluating

student engagement and success in online environments has also been important for researchers in the literature.

As in face-to-face learning environments, in MOOC:sS, regulations regarding course structure and design, such as
the appropriate adjustment of content and course duration, support the student's behavioral, cognitive, and
emotional readiness for learning. Indeed, Samoilova et al. (2018) stated that one of the strongest predictors of
student engagement in MOOCs settings is the clarity of the topics in the content. One of the prominent

suggestions regarding the presentation of content in these environments is that the short course duration is a
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factor that increases student retention and completion rate (Dubbaka & Gopalan, 2020; Padilla Rodriguez et al.,
2020). Besides the organization of the content, the perceived usefulness or usability of MOOCs platforms is also

an essential factor (Alamri, 2022).

Wei et al. (2023) stated that cognitive and metacognitive learning strategies used in MOOC environments
positively affect motivation and participation. On the other hand, Lan and Hew (2020) concluded that behavioral
adjustments made in MOOC:s settings are effective in engagement and learning in this environment. In addition,
itis known that the pre-test to be given to the students before the start of the course has positive learning outcomes

and, therefore, student engagement (Sharma et al., 2015).

It has been emphasized in various studies that applications involving learning analytics intervention on MOOCs
platforms have important outputs in terms of improving learning outcomes and student engagement and
improving the environment (Lu et al., 2017; Rizzardini & Amado-Salvatierra, 2018; Sinclair & Kalvala, 2015; Yu,
2021). Learning analytics offers a variety of possibilities for these environments to evolve and personalize
learning. Regarding a similar effort, the opinions about getting to know the student and classification are
noteworthy. Indeed, Rodrigues et al. (2016) claimed that student engagement could be increased by performing
cluster analysis in MOOC settings. Similarly, Bote Lorenzo and Gémez Sanchez (2018) argued that predictive
models that can be applied to students who are included in the system to complete their tasks in the MOOCs
settings would increase student participation. In addition, a performance analysis and behavior prediction
method to be applied to students will identify students who may be at risk of dropping out of MOOCs (Suresh
Kumar & Mallikarjuna Shastry, 2019) and develop intervention strategies. To prevent dropping out of MOOCs,
Hayati et al. (2016) argued that classification by determining the levels of student engagement in MOOC:s settings

would enable various interventions.
4. Discussion and Conclusion

This study examines the general trends in the papers in the WoS Core Collection on student engagement in
MOOQOC:s settings and the factors that influence student engagement in these settings. According to the distribution
of papers by year, the first studies on the subject belong to 2014, and most studies were published in 2018. In 2021,
when we felt the impact of the pandemic intensely, the number of publications decreased significantly. More than

half of the reviewed papers are article-type studies. A significant number of these articles are in the Q1 quartile
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for both JIF and JCI values. This result indicates that papers related to engagement in MOOC:s settings in qualified

journals are considered.

The concepts of learning analytics, motivation, and gamification draw attention to the word cloud prepared with
the keywords of the papers examined. Learning analytics to examine the nature and structure of student
engagement is an essential source of data in engagement studies. In addition, intervention programs using
learning analytics have a substantial place in papers (i.e.,, Lu et al., 2017). In addition, learning motivation
components and gamification are used in interventions to ensure and improve student engagement in these

environments.

We examined which factors affect student engagement in MOOCs environments and what these factors are under
two main headings: internal and external. According to the study's results, motivation is the most fundamental
intrinsic factor associated with student engagement in MOOCs settings. The necessity of including exciting
experiences at the beginning, middle, and end of the process in order to increase engagement in MOOC settings
is emphasized in various studies (Hernandez & Amado-Salvatierra, 2018a; 2018b). Another critical factor affecting
participation is the perception of self-efficacy (i.e., academic self-efficacy, internet-based self-efficacy). Indeed,
there is a significant relationship between academic self-efficacy and academic performance (i.e., Adeyemo, 2007;
Choi, 2005; Honicke & Broadbent, 2016). Students with high academic self-efficacy tend to attend and engage in
higher education in environments such as MOOCs with high levels of student autonomy (Breslow et al., 2013;
Jung & lee, 2018). In terms of internal factors, collaboration and loyalty are other prominent factors in the
development of student participation in MOOCsSs. The most prominent external factor in participation in MOOCs
is interaction (i.e., Baek&shore,2016; Hew,2016; Sun et al.,2020; Koukis & Jimoyiannis,2017). The number and
quality of interactions of students with each other or with the instructor affect student engagement and, therefore,
student performance (Baek & Shore, 2016; Cheng, 2022). In online environments such as MOOCs, the student
experiences a feeling of isolation, which is one of the main difficulties in distance education, and a decreased
motivation to learn, and it is known that this situation leads to low student engagement (Alharbi et al., 2020).
Interventions to improve learners' communication and interaction with other learners and instructors in MOOC
settings will help the learner experience less isolation, which will support higher learning motivation and learner
engagement. Gamification, one of the interventions aimed at improving the learner's interaction with the
environment, is another crucial factor in terms of student engagement in these environments (Alharbi et al., 2020;

Antonaci et al., 2019; Khalil et al.,, 2017, Morales et al., 2016; Vaibhav & Gupta, 2014). Papers involving
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gamification intervention show that these environments increase learner motivation and performance, as well as

learner completion rates (i.e., Alharbi et al., 2020; Morales et al., 2016; Romero-Rodriguez et al., 2019).

One of the most notable indicators of instructor-learner interaction is feedback. Feedback is an essential element
of learner engagement in online and face-to-face learning environments (Floratos et al., 2017). Providing feedback
to large audiences in MOOC settings is a significant challenge for the educator(s). Various studies emphasize that
this challenge can be overcome by providing appropriate feedback to learners through systems fueled by learning
analytics, data mining, and machine learning methods (i.e., Amado-Salvatierra & Rizzardini, 2018). In addition,
Dubbaka and Gopalan (2020) mentioned the importance of feedback to the trainer on learner engagement in

MOOC:s settings.

Course structure and design are critical factors for learners to continue and complete courses in MOOCs.The most
prominent of the course structure components that will contribute to the improvement of student engagement in
these environments is the duration of the course and the fact that each of the learning units offered in the course
can be completed in a short time (Padilla Rodriguez et al., 2020) and the usefulness of these environments (Alamri,
2022). However, intelligent learning systems — structures that include learning analytics, data mining, and
machine learning — have the potential to improve engagement and course dropout rates in online environments
in terms of providing adaptive and profile-based learning experiences (Amado-Salvatierra & Rizzardini, 2018;
Anutariya & Thongsuntia, 2019; Bote Lorenzo & Gdémez Sanchez, 2018; Haysati et al., 2016; Rodrigues et al., 2016;
Yu, 2021).
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Appendix 2. Papers included in the review

4 Paper Title Pub. Author(s) Publication
Year
1. Promoting student engagement in MOOCs 2016 J. Baek and J. Shore Proceedings of the Third (2016) ACM
Conference on Learning@ Scale
2. Promoting engagement in online courses: What strategies | 2016 K. F. Hew British Journal of Educational
can we learn from three highly rated MOOCS Technology
3. Will MOOCs transform learning and teaching in higher | 2015 S. I. De Freitas, ]. Morgan | British journal of educational technology
education? Engagement and course retention in online and D. Gibson
learning provision
4. Learning engagement and persistence in massive open | 2018 Y. Jung and J. Lee Computers & Education
online courses (MOOCS)
5. Applying learning analytics for improving students | 2017 O.H.Luy,].C.Huang, A. Y. | Interactive Learning Environments
engagement and learning outcomes in an MOOCs enabled Huang and S. J. Yang
collaborative programming course
6. Clustering patterns of engagement in Massive Open | 2017 M. Khalil and M. Ebner Journal of computing in higher education
Online Courses (MOOCsS): the use of learning analytics to
reveal student categories
7. Learner engagement in MOOCs: Scale development and | 2020 R. Deng, P. Benckendorff | British  Journal = of  Educational
validation and D. Gannaway Technology
8. Learning through engagement: MOOCs as an emergent | 2016 S. Walji, A. Deacon, ]. | Distance Education
form of provision Small and L. Czerniewicz
9. Gamification of MOOCs for increasing user engagement | 2014 A.Vaibhav and P. Gupta | 2014 IEEE International Conference on
MOOC, Innovation and Technology in
Education (MITE)
10. Understanding students’ engagement in MOOCs: An | 2019 Y. Sun, L.Nj, Y. Zhao, X. L. | British Journal of Educational
integration of self-determination theory and theory of Shen and N. Wang Technology
relationship quality
11. Engagement and retention in VET MOOCs and online | 2018 R. M. Paton, A. E. Fluck | Computers & Education
courses: A systematic review of literature from 2013 to and J. D. Scanlan
2017
12. Gamification in MOOCs: Engagement application test in | 2019 L. M. Romero-Rodriguez, | IEEE Access 2019
energy sustainability courses M. S. Ramirez-Montoya
and J. R. V. Gonzalez
13. Blending for student engagement: Lessons learned for | 2015 A. P. Montgomery, D. V. | Australasian Journal of Educational
MOOCs and beyond Hayward, W. Dunn, M. | Technology
Carbonaro and C. G.
Amrhein
14. Understanding student engagement in large-scale open | 2018 K. F. Hew, C. Qiao and Y. | International Review of Research in Open
online courses: A machine learning facilitated analysis of Tang and Distributed Learning
student’s reflections in 18 highly rated MOOCs
15. Examining learning engagement in MOOCs: A self- | 2020 M. Lan and K. F. Hew International Journal of Educational
determination theoretical perspective using mixed Technology in Higher Education
method
16. Understanding the determinants of learner engagementin | 2020 Y. Sun, Y. Guo and Y. | Computers & Education
MOQOCs: An adaptive structuration perspective Zhao
17. The civic mission of MOOCs: Measuring engagement | 2016 J. Reich, B. Stewart, K. | Proceedings of the Third (2016) ACM
across political differences in forums Mavon and D. Tingley Conference on Learning@ Scale
18. Linking web-based learning self-efficacy and learning | 2021 T. M. Kuo, C.-C. Tsai and | The Internet and Higher Education
engagement in MOOCs: The role of online academic J.-C. Wang
hardiness
19. Recommendations on Formative Assessment and | 2015 N. Floratos, T. Guasch and | Open Praxis 2015
Feedback Practices for stronger engagement in MOOCs A. Espasa
20. Examination of relationships among technology | 2019 D.Kalaand D. S. Chaubey | Journal of Teaching in Travel & Tourism
acceptance, student engagement, and perceived learning
on tourism-related MOOCs
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21. Pass the idea please: The relationship between network | 2017 S.L. Houston, K. Brady, G. | Proceedings of the fourth (2017) ACM
position, direct engagement, and course performance in Narasimham and D. | conference on learning@ scale
MOOCs Fisher
22. Understanding individuals' engagement and continuance | 2020 Z.Shao and K. Chen Internet Research 2020
intention of MOOC:s: the effect of interactivity and the role
of gender
23. Improving learner engagement in MOOCs using a | 2021 R. Cobos and J. C. Ruiz- | Computer Applications in Engineering
learning intervention system: A research study in Garcia Education 2021
engineering education
24, Gamification of MOOCs adopting social presence and | 2019 A. Antonaci, R. Klemke, J. | European Conference on Technology
sense of community to increase user’s engagement: An Lataster, K. Kreijns and M. | Enhanced Learning
experimental study Specht
25. Driving high inclination to complete massive open online | 2019 C. M. Tang and L. Chaw Electronic Journal of e-Learning
courses (MOOCs): motivation and engagement factors for
learners
26. Applying learning analytics to deconstruct user | 2018 M.-C.Liu, C.-H. Yu, J. Wu, | Journal of Information Science &
engagement by using log data of MOOCs A.-C.Liuand H.-M. Chen | Engineering
27. Refocusing the lens on engagement in MOOCs 2018 R. W. Crues, N. Bosch, M. | Proceedings of the fifth annual ACM
Perry, L. Angrave, N. | conference on learning at scale
Shaik and S. Bhat
28. Designing MOOCs for teacher professional development: | 2017 N. Koukis and A. | European Conference on e-Learning
Analysis of participants’ engagement and perceptions Jimoyiannis
29. Analysis of the impact of social feedback on written | 2014 P. Ventura, E. Barcena and | Procedia-Social and Behavioral Sciences
production and student engagement in Language MOOCs E. Martin-Monje
30. Investigating Students’ Adoption of MOOCs during | 2022 M. M. Alamri Sustainability 2022
COVID-19 Pandemic: Students’ Academic Self-Efficacy,
Learning Engagement, and Learning Persistence
31 Learner and instructor-related challenges for learners’ | 2021 L. Alemayehu and H.-L. | Interactive Learning Environments
engagement in MOOCs: A review of 2014-2020 Chen
publications in selected SSCI indexed journals
32. Characterizing learners’ engagement in MOOCs: an | 2020 R. A. Pérez-Alvarez, J. | IEEE  Transactions on Learning
observational case study using the NoteMyProgress tool Maldonado-Mahauad, K. | Technologies
for supporting self-regulation Sharma, D. Sapunar-
Opazo and M. Pérez-
Sanagustin
33. Gamification: a new key for enhancing engagement in | 2020 E. G. Rincén-Flores, J. | International Journal on Interactive
MOOQOCs on energy? Mena and M. S. R. | Designand Manufacturing (IJIDeM)
Montoya
34. Learner engagement, retention and success: why size | 2020 B. C. Padilla Rodriguez, A. | Open Learning: The Journal of Open,
matters in massive open online courses (MOOCs) Armellini and M. C. | Distance and e-Learning
Rodriguez Nieto
35. Detecting learner engagement in MOOCs using automatic | 2020 A. Dubbaka and A. | 2020 IEEE Global Engineering Education
facial expression recognition Gopalan Conference (EDUCON)
36. The civic mission of MOOCs: Engagement across political | 2018 M. Yeomans, B. M. | International journal of artificial
differences in online forums Stewart, K. Mavon, A. | intelligence in education
Kindel, D. Tingley and J.
Reich
37. Which quality determinants cause MOOCs continuance | 2022 Y.-M. Cheng Library Hi Tech
intention? A hybrid extending the expectation-
confirmation model with learning engagement and
information systems success
38. Deep knowledge tracing and engagement with moocs 2019 Mongkhonvanit, K., | Proceedings of the 9th international

Kanopka, K., & Lang, D

conference on learning analytics &
knowledge
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39. Correlation analysis between expectancy-value and | 2020 L. M. Romero-Rodriguez, | Interactive Technology and Smart
achievement goals in MOOCs on energy sustainability: M. S. Ramirez-Montoya | Education
profiles with higher engagement and J. R. V. Gonzalez
40. Construction of learning behavioral engagement model | 2018 G. Sun and S. Bin Educational Sciences: Theory & Practice
for MOOCs platform based on data analysis
41. In-depth exploration of engagement patterns in MOOCs | 2018 L. Shi and A. L. Cristea International ~ conference on  web
information systems engineering
42. Decoding engagement in MOOCs: an indian learner | 2016 A. Kaveri, S. Gunasekar, | 2016  IEEE  Eighth  International
perspective D. Gupta and M. Pratap Conference on Technology for Education
43. Understanding the role of learner engagement in | 2022 Y. Liu, M. Zhang, D. Qi | Interactive Learning Environments
determining MOOCs satisfaction: A self-determination and Y. Zhang
theory perspective
44. The different relationships between engagement and | 2018 Q. Li and R. Baker Computers & Education
outcomes across participant subgroups in massive open
online courses
45. Analyzing learners’ engagement and behavior in MOOCs | 2020 J. M. Gallego-Romero, C. | Educational Technology Research and
on programming with the Codeboard IDE Alario-Hoyos, I. Estévez- | Development
Ayres and C. Delgado
Kloos
46. Meaningful gamification in MOOCs. Designing and | 2020 I. Buchem, C. Carlino, F. | Proceedings of the 14th International
examining learner engagement in the Open Virtual Amenduni and A. Poce Technology, Education and
Mobility Learning Hub Development Conference
47. Interpretable engagement models for MOOCs using | 2018 A. Ramesh, D. | IEEE  Transactions on Learning
Hinge-loss markov random fields Goldwasser, B. Huang, H. | Technologies
Daume and L. Getoor
48. Why learners fail in MOOCs? Investigating the interplay | 2017 T. M. L. Kuo, C. C. Tsai | 25th  International ~Conference on
of online academic hardiness and learning engagement and J. C. Wang Computers in Education, ICCE
among MOOCs learners
49. Examining the impacts of social media engagement on | 2016 P.-R. Ripiye European Conference on e-Learning
learners motivation in MOOCs
50. Do learners share the same perceived learning outcomes | 2023 X. Wei, N. Saab and W. | The Internet and Higher Education
in MOOCs? Identifying the role of motivation, perceived Admiraal
learning support, learning engagement, and self-regulated
learning strategies
51. The effects of assessment design on academic dishonesty, | 2022 G. Alexandron, M. E. | Journal of Computer Assisted Learning
learner engagement, and certification rates in MOOCs Wiltrout, A. Berg, S. a. K.
Gershon and J. A.
Ruipérez-Valiente
52. Storified Programming MOOCs: A Case Study on Learner | 2022 C. Hagedorn, E.-S. Betz | 2022 IEEE Global Engineering Education
Engagement and Perception and C. Meinel Conference (EDUCON)
53. Data-Driven analysis of engagement in gamified learning | 2020 K. Alharbi, L. Alrajhi, A. I. | International Conference on Intelligent
environments: A methodology for real-time measurement Cristea, I. I. Bittencourt, S. | Tutoring Systems 2020
of MOOCs Isotani and A. James
54. Integrating survey and learning analytics data for a better | 2018 E. Samoilova, F. Keusch | Data analytics and psychometrics:
understanding of engagement in MOOCs and F. Kreuter informing assessment practices.
Information Age Publishing, Charlotte
55. What factors mfluence learner engagement with | 2017 F. Casson, M. Salter and | EDULEARN17 Proceedings
futurelearn moocs? A case study from bath M. Hejmadi
56. Student engagement in moocs with appropriate formative | 2017 N. Floratos, T. Guasch and | EDULEARN17 Proceedings
assessment and feedback practices A. Espasa
57. Students' Engagement and Learning Process in Non- | 2017 Z.Yuan and H. Xiang 2017 International ~Conference on
Language Focused MOOCs for EFL Purpose Education, Economics and Management
Research (ICEEMR 2017)
58. Is student engagement higher 1 moocs with appropriate | 2016 N. Floratos, T. Guasch and | 9th Annual International Conference of
formative assessment and feedback practices? A. Espasa Education, Research and Innovation 2016
59. Learners’engagement and perception m oriental moocs | 2015 Y.-C. Lai, S. Young and N.- | EDULEARN15 Proceedings
and spocs contexts F. Huang
60. Virtually unlimited classrooms: Pedagogical practices in | 2015 B. Toven-Lindsey, R. A. | The internet and higher education 2015

massive open online courses

Rhoads and J. B. Lozano
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61. A literature review on MOOCs integrated with learning | 2021 Z.Yu Journal of Information Technology
analytics Research (JITR)
62. A practical experience on the use of gamification in | 2016 M. Morales, H. R. Amado- | International Workshop on Learning
MOOC courses as a strategy to increase motivation Salvatierra, R. Herndndez, | Technology for Education Challenges
J. Pirker and C. Giitl 2016
63. An adaptive learning approach using a full engagement | 2017 R. Hernandez and H. R. | International Conference on P2P,
educational framework Amado-Salvatierra Parallel, Grid, Cloud and Internet
Computing 2017
64. An approach to build in situ models for the prediction of | 2018 M. L. Bote Lorenzo and E. | Journal of Universal Computer Science
the decrease of academic engagement indicators in Gomez Sanchez
Massive Open Online Courses
65. Towards full engagement for open online education. A | 2018 R. H. Rizzardini and H. R. | In: Software Data Engineering for
practical experience from MicroMasters at edX Amado-Salvatierra Network eLearning Environments
66. Analysis of student engagement and course completionin | 2019 S. Suresh Kumar and P. | In: Integrated Intelligent Computing,
massive open online courses Mallikarjuna Shastry Communication and Security
67. Analyzing learners engagement in a micromasters | 2022 F. Soleimani, ]. Lee and M. | Journal of Research on Technology in
program compared to non-degree MOOC Yilmaz Soylu Education 2022
68. Behavior and Intention in MOOCs Research 2016 B. Wuand C. Zhang 2016 2nd International Conference on
Artificial Intelligence and Industrial
Engineering (AIIE 2016)
69. Classification system of learners engagement within | 2016 H. Hayati, J. S. Tahiri, M. | 4th IEEE International Colloquium on
Massive Open Online Courses K. Idrissi and S. Bennani Information Science and Technology
(CiSt) 2016
70. Creating collaborative groups in a MOOC: a | 2019 L. Sanz-Martinez, E. Er, A. | Behaviour & Information Technology
homogeneous engagement grouping approach Martinez-Monés, Y. | 2019
Dimitriadis and M. L.
Bote-Lorenzo
71. Creating engaging experiences in MOOCs through in- | 2018 A.Ortega-Arranz, M. Kalz | IEEE Global Engineering Education
course redeemable rewards and A. Martinez-Monés Conference (EDUCON) 2018
72. Discovery engagement patterns MOOCs through cluster | 2016 R. L. Rodrigues, J. L. C. | IEEE Latin America Transactions 2016
analysis Ramos, J. C. S. Silva and A.
S. Gomes
73. Effective Learning Content Offering in MOOCs with | 2018 S. Hewawalpita, S. | J. Univers. Comput. Sci. 2018
Virtual Reality-An Exploratory Study on Learner Herath, I. Perera and D.
Experience Meedeniya
74. Emotionally engaged learners are more satisfied with | 2021 R. Deng Sustainability 2021
online courses
75. Engagement and Desertion in MOOCs: Systematic | 2022 O. Estrada-Molina and D.- [ Comunicar: Media Education Research
Review R. Fuentes-Cancell Journal 2022
76. Engagement in Learning in the Massive Open Online | 2020 I. Engeness and M. Nohr Cultural-Historical Psychology
Course: Implications for Epistemic Practices and 2020.
Development of Transformative Digital Agency with Pre-
and In-Service Teachers in Norway
77. Engagement measures in massive open online courses 2015 J. Sinclair and S. Kalvala International Workshop on Learning
Technology for Education in Cloud 2015
78. Engaging with massive online courses 2014 A. Anderson, D. | Proceedings of the 23rd international
Huttenlocher, J. Kleinberg | conference on World wide web 2014
and J. Leskovec
79. Examining student characteristics, goals, and engagement | 2018 K. M. Williams, R. E. | Computers & Education 2018
in Massive Open Online Courses Stafford, S. B. Corliss and
E.D. Reilly
80. Exploring new ways to increase engagement in full-path | 2018 R. Hernandez Rizzardini | International Conference on Learning
MOOC programs and H. R. Amado- | and Collaboration Technologies 2018
Salvatierra
81. Facebook and moocs: a comparative analysis for a | 2018 H. Zankadi, 1. Hilal, N. | 6th  International =~ Conference on
collaborative learning Daoudi and A. Idrissi Multimedia Computing and Systems
(ICMCS) 2018
82. From the Learner's perspective: A systematic review of | 2022 R. L. Moore and S. J. [ Computers & Education 2022

MOOC learner experiences (2008-2021)
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83. How do we model learning at scale? A systematic review | 2018 S. Joksimovi¢, O. Poquet, | Review of Educational Research 2018
of research on MOOCs V. Kovanovié, N. Dowell,
C. Mills, D. Gasevic, et al.
84. How to measure student engagement in the context of | 2018 F. Almutairi and S. White | Interactive Technology and Smart
blended-MOOC Education 2018
85. iLTI-QAT: A Model to Orchestrate Interaction Sessions in | 2018 D. Nettikadan, L. V. | IEEE Tenth International Conference on
Hybrid MOOCs Ngeze, H. Sukhathankar | Technology for Education (T4E) 2018
and J. M. Warriem
86. Improving essay peer grading accuracy in massive open | 2019 C. Garcia-Martinez, R. | Journal of Computer Assisted Learning
online courses using personalized weights from student's Cerezo, M. Bermudez and | 2019
engagement and performance C. Romero
87. Learner-centric MOOC model: a pedagogical design | 2022 V. Shah, S. Murthy, J. [ Educational technology research and
model towards active learner participation and higher Warriem, S. | development
completion rates Sahasrabudhe, G. Banerjee
and S. Iyer
88. Massive Open Online Courses-Promoting Engagement | 2015 M. Sharif and A. Guilland | EDULEARN15 Proceedings 2015
Through Means of Gamification
89. Modeling and predicting learning behavior in MOOCs 2016 J. Qiu, J. Tang, T. X. Liw, J. | Proceedings of the ninth ACM
Gong, C. Zhang, Q. | international conference on web search
Zhang, et al. and data mining 2016
90. Modelling MOOC learners' social behaviours 2020 A. S. Sunar, R. A. Abbasi, | Computers in Human Behavior 2020
H. C. Davis, S. White and
N. R. Aljohani
91. MOOC design and learners engagement analysis: a | 2019 C. Anutariya and W. | International Conference on Sustainable
learning analytics approach Thongsuntia Information Engineering and
Technology (SIET) 2019
92. Motivation to learn in massive open online courses: | 2016 M. Barak, A. Watted and | Computers & Education 2016
Examining aspects of language and social engagement H. Haick
93. Motivational factors that influence the use of MOOCs: | 2017 N. Hakami, S. White and | International Conference on Computer
learners’ perspectives-a systematic literature review S. Chakaveh Supported Education 2017
94, Relationship between learners’ motivation and course | 2019 M. Formanek, S. Buxner, | Physical Review Physics Education
engagement in an astronomy massive open online course C. Impey and M. Wenger | Research 2019
95. Relationship between participants’ level of education and | 2015 L. R. Goldberg, E. Bell, C. [ BMC medical education 2015
engagement in their completion of the Understanding King, C. O'Mara, F.
Dementia Massive Open Online Course McInerney, A. Robinson,
etal.
96. Shaping learners’ attention in massive open online courses | 2015 K. Sharma, D. Caballero, | International Journal of Technologies in
H. Verma, P. Jermann and | Higher Education 2015
P. Dillenbourg
97. Students’ patterns of engagement and course performance | 2016 T. Phan, S. G. McNeil and | Computers & Education 2016
in a Massive Open Online Course B. R. Robin
98.
99. The Dependence Of Massive Open Online | 2020 D. Maslova, G. Mozhaeva, | Proceedings of INTED2020 Conference
Courses'engagement Rate On Learners Support Models K. Yakovleva and T. | 2nd-4th March 2020
Kabanova
100. | Customizable Modalities for Individualized Learning: | 2018 Crosslin, M., Dellinger, J. | Online Learning
Examining Patterns of Engagement in Dual-Layer T, Joksimovic, S.,
MOOQOCs. Kovanovic, V., & Gasevic,
D.
101. | An Experience Using Educational Data Mining and | 2018 H. R. Amado-Salvatierra | International Workshop on Learning

Machine Learning Towards a Full

Educational Framework

Engagement

and R. H. Rizzardini

Technology for Education in Cloud 2018
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Milenyumdan koronaviriis donemine Tiirkiye'de cevrimici sinavlar iizerinde yapilan c¢alismalara

iligskin bir inceleme

MAKALEBILGI OZET

Makale Ge¢misi: Cevrimici sinavlar bazi avantajlar: ile dijital cagin ihtiyaclarinin karsilanmasinda nemli bir yere sahiptir. Zaman
Gelis: 24/10/2022 ve mekan kisitlamalarimm kaldirilmast agisindan 6zellikle koronaviriis salgimi gibi acil durumlarda bireylerin
Kabul: 14/12/2022 yetkinliklerinin olciilmesinde son derece ihtiyac duyulan bir yap: haline gelmigtir. Bu acidan ozellikle koronaviriis
Cevrimici: 31/12/2022 gibi durumlar i¢in online simavlarin durumunun ortaya cikarilmast ve eksikliklerinin tespit edilerek iyilestirilmesi
Yaym: 31/12/2022 gerekmektedir. Bu aragtirma, 2000-2022 yillar: arasinda Tiirkiye'de cevrimici snavlar ile ilgili iiretilmis makale
ve tezleri inceleyerek cevrimici stnavlarin yeterliligi ve koronaviriis donemine hazirlik icin Oneriler iiretmeyi
amagclamaktadir. Calismada elde edilen veriler icerik analizine tabi tutulmustur. Arastirmada YOK tez veri tabant,
Google akademik motoru, Dergi park, TUBITAK ULAKBIM, Ebsco ve Eric sitelerinde yer alan cevrimici
simavlarla ilgili 2000-2022 yillart arasinda diretilmis makale ve tezler ele ahmmusgtir. Bu yillar arasinda Tiirkiye'de
cevrimigi siavlarla ilgili 55 makale ve 16 tez olmak tizere toplam 68 ¢alisma iiretilmistir. Bu calismalar genellikle
tarama desenine uygun olarak gerceklestirilmistir. Yapilan calismalarda birgok farkli degisken incelense de en ¢ok
aragtirmalar  kapsamunda hazirlanan cevrimici siavlar hakkinda goriisler alimnustir. Cogunlukla amagl
ornekleme yontemi kullamlmg olup, Orneklem grubu genel olarak lisans o6grencilerinden olusmaktadir.
Aragtirmalarda veriler genel olarak anket araciligiyla toplanmgs ve verilere genel olarak betimleyici nicel analiz
uygulanmgtir. Calismamn sonuglari, bir cevrimici sinav sisteminin gelistirilmesine yonelik onemli noktalara
isaret etmekte ve egitmenler icin bir rehber niteligi tasimaktadir.

Anahtar Kelimeler:
Online sinav
e-degerlendirme
e-sinav

Egitimde degerlendirme
Covid-19
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1. Introduction

The new possibilities that emerged with the development of technology in the 21st century have triggered the
search for a new environment for individuals to access information and demonstrate their competencies
(Kereluik, Mishrai Fahnoe & Terry, 2013). On the one hand, the financial and place inadequacies that come with
the rapid increase in the world population, on the other hand, the emergence of new skills such as information
literacy has accelerated this process. With these challenges, the need for new forms of education and skills
measurement revealed such as distance education and online measurement and evaluation, which do not include
time and place restrictions (Gokgearslan, 2013). The coronavirus epidemic, which emerged at the end of 2019, has
increased this need all over the world. Most countries around the world have suspended formal education for an
indefinite period in order to prevent the spread of the epidemic, and then have chosen to carry out their education
processes with distance education. While some of the measurement and evaluation processes were canceled
completely, some of them were postponed. For example, in the UK, some exams were canceled during the corona
period, and the students' in-class evaluations and the general exams after secondary and high school graduation
(A-Level, AS Levels and GCSE) were scored with reference to their past grades (Gov.uk, 2020). This situation put
students with low grades at a disadvantage. In some countries, on the contrary, successful students were counted
as equal with unsuccessful students. For example, in Norway, 10th grade students were considered as high school
graduates without an exam (Oslo, 2020). In Korea, the exams were postponed and after that, it was decided to
conduct the exams of some courses at the high school level online. However, this situation both caused anxiety
among students and brought suspicions of cheating (Asiatimes.com, 2020). At the university level, in general,
exams were held online. However, the necessity of conducting the exams online which were planned to be held
face-to-face, has brought with it the result that the measurement processes were not carried outwithn sufficient
quality (Burgess & Sievertsen, 2020). Many countries around the world have carried out distance education
processes on a larger scale than they have experienced before, without testing, and failed to show sufficient
performance in both education and measurement processes (Burgess & Sievertsen, 2020). According to Andersen
and Nielsen (2020), experiencing problems in the measurement processes causes a lack of motivation in
individuals, and this may reduce their success grades. Therefore, there is a need for the measurement processes
to be smooth and sufficient to meet the needs. In addition, considering the importance of identifying well-trained

individuals who can contribute to the development of countries, examination systems should be sustainable both
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in face-to-face and online environments, even in special situations that are indefinite and threatening the lives of

individuals, such as the coronavirus epidemic.

From the perspective of Turkey, it is seen that the distance education initiative has been derived and developed
in the last century in order to eliminate the inequality of opportunity and to benefit more from the performances
of individuals (Ser¢emeli & Kurnaz, 2020). This date is far behind the world distance education history. However,
with the development of the internet infrastructure and the increasing opportunities of individuals in accessing
technology, distance education processes have turned into a more applicable form in Turkey as well as in the
world (Ilgaz & Adarur, 2020; Wall, 2000). However, although distance education processes have improved,
measurement processes in online environments cannot developed at the same speed (Coskun & Mardikyan,
2016). Just as in the rest of the world, exams at primary and high school levels were postponed in Turkey during
the coronavirus period, while exams at university level were held online. Given the latest studies in the literature,
there is a need for innovative research to ensure that an alternative exam opportunity is available at all levels, and
that the online exams can be used smoothly and effectively, to ensure low anxiety and to prevent insecurities such
as cheating. Therefore, it is important to study on these environments and progress them. Various university

student attitudes, either positive or negative, were observed in online exams (Binnahedh 2022; Rajeh et al., 2022).

1.1. Online Exam

The online exams have emerged in close relation with online education. Online education is an innovative method
in acquiring new skills required by the digital age and development of education system (Alonso-Diaz & Yuste-
Tosina, 2015; Wang, 2008). With online education, learning environments can be delivered to a large number of
students without limitation of time and place. However, for these environments to be effective, adequate quality
and technical support must be provided (Basaran, Yalman, & Erkan, 2017; Santally & Raverdy, 2006). Thus, the
need for both measure the effectiveness of a course and determine the proficiency of individuals in a certain
subject has triggered the search for these environment (Boitshwarelo, Reedy & Billany, 2017) and concepts such
as online exam, e-exam or e-assessment have emerged. According to Tiifekci, Ekinci, & Kose (2013), online exams
mean that the processes of preparing and administering an exam using online facilities and collecting and
announcing the results are carried out in web-based environments. In this respect, evaluation processes are
designed and implemented through online tools (Kumalar & Piirtas, 2012). In order to meet the expected needs,
online exams should provide certain competencies such as being valid, reliable, fair and flexible (Al-Mashagbeh

ve Al Hamad, 2010). According to Battal and Cagiltay (2015), the exam system should be easy to access and use,
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the questions should be free from distractions. In comparative studies on the exam types, the online exams were
found to be close to the classical exams in terms of usefulness and reaching the purpose, and positive
contributions were made to the learning process (Karakaya, 2001). Online exams provide a serious equality of
opportunity for people who are far from the institution where they are studying. For online learning
environments where the distance is too far, online exams may be mandatory. Another benefit of online exams is
that they reduce stationery costs (Angus, & Watson, 2009). In this way, there is no need for tools such as exam
papers, pen, ink and printer. An important privilege of this environment is that it is easy to monitor that students’
time spend on questions, solution steps for problems, perform on activities and answers with recording system.
In the process of preparing the exam questions, the opportunities provided by the interface and automatic grading
also provide convenience (Llamas-Nistal, Fernandez-Iglesias, Gonzalez-Tato, & Mikic-Fonte, 2013) and the
questions can be automatically presented at random (Rowe, 2004). With its features, online exams are useful and
beneficial both for diagnostic, formative, summative (Laine, Sipild, Anderson, & Sydanheimo, 2016) and self-

assessments (Sorensen, 2013).

Despite these benefits, there are also aspects where online exams fall behind compared to classical exams. For
example, the time allowed in classical exams may not be sufficient for the same exam in online environments, or
new methods may be required to measure different abilities (Roberts ve Verbyla, 2003). In addition, the technical
problems requires expertise and a risk plan for each exam may be needed. As a new measurement method,
individuals' anxieties and thoughts about this measurement environment can also be affected. While some
individuals view these environments positively (Karali, et al, 2021; DeSouza & Fleming, 2003), others may be
biased towards them (Cigdem & Tan, 2014). In addition, negative situations such as cheating (Harmon &
Lambrinos, 2008) or including others in the exam instead of herself/himself should be prevented. To achieve this,
it will be useful to use process-oriented assessment, to ask questions that only the person who must take the exam
can know, and to apply different assessment methods such as homework and portfolio quizzes (Balta & Tiirel,
2013). If the problems are not overcome in online exams can measurement processes nay be complicated (Liu,
Chen, ve Lu, 2015). As a result, online exams are a problematic area to study on. Developing new measurement
tools, evaluating their effectiveness, and receiving feedback from both students and teachers about these tools
will contribute to the development of measurement processes (Coskun & Mardikyan, 2016). In order to obtain
qualified online exam environments, it is necessary to design these environments well. However, there are many

problems with online exams in Turkey (Tekin, 2021; Afacan Adanir, Ismailova, Omuraliev, & Muhametjanova,
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2020; Basol, Unver, & Cigdem, 2017; Coskun & Mardikyan, 2016). In this respect, it is important to examine the
research made in Turkey and report the current situation to reveal deficiencies. In the research, studies on online
exams throughout Turkey in the literature were systematically examined and the results were reported and
necessary suggestions were made. The problem statement of the research is as follows; “What are the method,
year, discipline area, sample selection method and sample characteristics, data collection tools used, data analysis
method, and examined variables of the studies conducted for online exams in Turkey from the Millennium to the

Coronavirus period?”
2. Method

2.1. Research Scope and Model

In the research, articles, and theses on online exams with Turkey examples between the years 2000-2022 (from
millennium to the coronavirus period) were examined. These studies were accessed from databases using the
keywords include "online exam", "e-assessment”, "e-exam", "online assessment", "online-examination" both in
Turkish and English languages. Google Academic, Dergi park, TUBITAK ULAKBIM, EBSCO, and ERIC sites
were used for accessing the articles and the YOK thesis database were used for the theses. The selection of the
studies was based on the years 2000-2022. If there are articles of thesis publications, only the articles have been
taken into account in order not to investigate the same studies. Among the studies examined in the research, 68

studies were within the scope of the research in the last months of 2022. This study does not require an ethics

committee certificate since it does not contain any private data.

2.2.  Data Analysis

Content analysis was applied to the studies within the scope of the research. The data of the study were analyzed
by coding method. The codes in which the data were transformed were gathered under the determined themes.
The analyzes were also examined by a field expert and 100% agreement was obtained. The data were presented
by creating classification tables by determining the frequency and percentages. The percentages in each table

represent the percentage of the group they are in and have been rounded to integers for ease of reading.
3. Result

The findings of the studies conducted between 2000-2022 on online exams in Turkey are included in this section.

The frequencies and percentages of the data obtained are presented in the classification tables below. Because
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some studies include more than one element at the same time, some total scores in the tables are higher than the

number of studies. The distribution of studies by type is presented in Table 1.

Table 1.

Distribution of studies by types

Type of study f %
Article (Turkish) 41 60
Article (English) 14 21
Postgraduate thesis (Master) 11 16
Postgraduate thesis (Ph.D.) 2 3
Total 68 100

There are 55 articles on online exams produced in Turkey between 2000-2022 and 41 of these studies were written
in Turkish and 14 were written in English. When the national thesis database of YOK is examined, it is seen that
11 master's and 2 doctoral thesis have been carried out. According to the data, studies were mostly produced in
the form of Turkish articles. The distribution of the studies according to the years they were published and their

types is given below.

Figure 1.

Distribution of studies by years and types
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As seen in Figure 1, no articles or theses were produced between 2000-2003 for online exams in Turkey. 1 article

and 1 postgraduate thesis study were first made in 2003. In 2014, only 9 articles were produced. The number of
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the studies decreased again towards 2019. A noticeable increase started in 2020 when coronavirus period began
to spread, and this increase was greater than ever before in 2021. However, in 2022, there has been a severe

decrease in the amount of produced studies.

In general, before the coronavirus period, almost every year, a small number of regular articles were published,
and rare graduate theses were produced. In addition to the years 2000-2003, no publications were produced in
2008 and 2009. After the coronavirus period, there has been an increase in the number of studies. The variables

examined in the studies examined within the scope of the research are given in Table 2.

Table 2.

Distribution of studies by study types according to the variables examined

Variable Article Postgraduate Thesis Total
f % f %o f
Perceived Ease of Use 3 6 - - 3
Perceived usefulness 2 4 - - 2
Perceived benefit 2 4 - - 2
Self-sufficiency 1 2 1 7 2
Quality of Service (Accessibility) 2 4 - - 2
Technical support 1 2 - - 1
User interface design 1 2 1 7 2
Opinion on the online exam system 11 20 3 20 14
The perception of the online exam system 4 7 2 13 6
Social impact 1 2 - - 1
Computer Self-efficacy 1 2 7 2
Behavioural intention to use 1 2 - - 1
The online exam system expectation 2 4 - - 2
User satisfaction 2 4 - - 2
Online exam attitude 5 9 - - 5
Course success 8 15 2 13 10
The computer attitude 2 4 - - 2
Satisfaction 4 7 - - 4
Exam time - - 1 7 1
Motivation - - 1 7 1
Metacognition - - 1 7 1
Technology acceptance - - 1 7 1
Transparency-fairness of the system 1 2 - - 1
Security - - 1 7 1
Computer anxiety - - 1 7 1
Exam anxiety 1 2 1 7 2
Usefulness - - 1 7 1
Exam effects 1 2 1 7 2
Attitude - - 2 13 2
Total 54 15 69
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According to Table 2, among the studies on online exams, the opinion on the online exam system (f:14) were
examined the most. This variable was followed by success in the course (f:10), perception of the online exam
system (f:6) and online exam attitude (f:5). Other variables included were perceived ease of use (f:3), perceived
usefulness (f:2), service quality (accessibility) (f:2), user interface design (f:2), computer self-efficacy (f:2), user
satisfaction (f:2), the computer attitude (f:2), the system expectations (f:2), exam anxiety (f:2), satisfaction (f:4),
behavioural intention to use (f: 1), social impact (f:1), self-efficacy for use (f:1), technical support (f:1), (spent) exam
time (f:1), motivation (f:1), metacognition (f:1), technology acceptance (f:1), system transparency-fairness (f:1),
security (f:1), computer anxiety (f:1) and usefulness (f:1). Considering the study types, the most examined
variables among the articles were the opinion on the online exam system (f:11), the course success (f:8) and online
exam attitude (f:4). In the theses, opinion on the online exam system (f:3), the perception of the system (f:2) and
course success and attitude (f:2) were the variables. The publications examined within the scope of the research

are carried out using different research designs. The data related to the subject are presented in Table 3.

Table 3.

Distribution of research designs used in studies

Research Design Article Postgraduate Thesis Total
f % f % f
Survey-Scale development 6 10 4 25 10
Experimental Research 4 7 2 13 6
Survey Research 17 29 4 25 21
Correlational Research 1 2 - - 1
Case Study 2 3 1 6 3
Grounded theory 9 15 - - 9
Design-Based - - 1 6 1
Descriptive Research 1 2 2 13 3
Phenomenological Research 2 3 - - 4
Mixed Research 7 12 2 13 7
Other - Introducing an Online 10 - 10
Exam System 17 -
Total 59 16 75

According to Table 3, 21 of the studies on online exams were carried out in accordance with the survey design.
This pattern is followed by other- introducing an online exam system (f:10), survey-scale development (f:10),
experimental (f:6) and grounded theory (9) research. Among the studies, introducing an online exam system
named in the "other" category were the most after the articles that adopted survey design. In these articles, the
researchers introduced an online exam system that was produced by the researchers. In graduate theses, survey-

scale development (f:4), survey research (f:2), descriptive (f:2), mixed (f:2), experimental (f:2) case study (f:1), and
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design-based (f:1) methods are preferred. The studies used various tools for data collection. These tools were

classified according to their types. Relevant data are presented in Table 4.

Table 4.

Distribution of data collection tools used in the studies

Data collection tool Article Postgraduate Thesis Total
f % f % f
Success/knowledge test 9 16 1 5 10
Interview form 11 19 7 35 18
Questionnaire 26 46 10 50 36
Document 11 19 1 5 12
Observation Form - - 1 5 1
Total 57 20 77

According to Table 4, the most used data collection tool is the questionnaire (f:36). This tool is followed by
interview form (f:18), success/knowledge test (f:10), document (f:12) and observation form (f:1). As for the types
of studies, the questionnaire was used the most (f:22) among the articles. Again, questionnaires (f:10) were used
the most in the theses. Interview form (f:7), success/knowledge test (f:1), document (f:1) and observation form
(f:1) followed this tool. As another focus of the research, the sample levels of the studies other than introducing a

system were examined. Relevant data are given in the Table 5.

Table 5.

Distribution of studies by study type by sample level

Sample Level Article Postgraduate Thesis Total
f % f % f
Primary education 4 9 - - 4
High school 5 11 - - 3
Undergraduate 27 60 11 69 38
Postgraduate 2 4 1 6 3
Graduate - - 1 6 1
Teacher (Primary and 4 1 5
high school) 9 6
Administrator (school) 1 2 1 6 2
General 4 - 2
Other (expert) - - 1 1
Total 45 16 61

According to data, most of the studies on online exams conducted at undergraduate level (£:38). On the basis of

study types, most of the studies are, again, at undergraduate level in articles and postgraduate theses (f: 27 and f:
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11). Among the articles, the example of online exams included primary education, high school, undergraduate,
postgraduate level students and also included teacher (primary education and high school), administrator
(School) and general sample. The theses in the YOK database were studied with sample groups of
undergraduates, postgraduates, graduates, teachers (primary and high school), administrators and experts. Apart
from these data, the sample numbers of the studies on online exams produced in Turkey other than the

introducing of a system are given in Table 6.

Table 6.

Distribution of studies by study types according to the number of samples they include

Number of Samples Article Postgraduate Thesis Total
f % f %

1-30 5 13 1 8 6
31-100 5 13 5 38 10
101-300 11 29 5 38 16
301-500 8 21 2 15 10
500-1200 7 18 - - 7
1200+ 2 5 - - 2
Total 38 13 51

According to data, studies mostly included 101-300 people (f:16). According to study types, a sample group of
101-300 people was studied the most in articles and 31-100 people in theses. The distribution of these samples

according to study types in terms of a selection type is given in Table 7.

Table 7.

Distribution of studies by study types according to the sample selection type they include

Sample Selection Type Article Postgraduate Thesis Total
f % f %

Purposive 26 76 11 85 37

Random 6 18 1 8 7

Convenience 2 6 1 8 3

Total 34 13 47

According to Table 7, purposive sampling method (f:37) was used the most among the studies. This method was
followed by random (f:7) and convenience (f:3) sampling methods. Based on study types, all three methods are
used in the articles and the theses. The distribution of the studies examined within the scope of the research

according to the data analysis method used is presented in Table 8.
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Table 8.

Distribution of studies by study types according to the analysis methods used

Analysis Method Article Postgraduate Thesis Total
f % f % f
Descriptive quantitative- 15 25 7 32 2
Frequency/percent, mean, graph
Correlation (Pearson product-moment) 1 2 2 9 3
T-test 13 22 1 5 14
ANOVA 10 17 2 9 12
ANCOVA 1 2 - - 1
Structural Equation Modeling 4 7 1 5 5
Factor Analysis 2 3 - - 2
chi-square 1 2 2 9 3
Kruskal Wallis 1 2 - - 1
Mann Whitney U 1 2 - - 1
Qualitative-Content analysis 9 15 4 18 13
Qualitative-Descriptive Analysis 2 3 3 14 5
Total 60 22 82

According to the data, quantitative methods were used the most among the studies and descriptive quantitative
methods (f:22) were used the most among these methods. This method is followed by t-test (f:14), qualitative-
content analysis (f:13) ANOVA (f:12), and qualitative-descriptive analysis (f:5) methods. Apart from this,
Structural Equation Modeling (f:5), chi-square (f:3), factor analysis (f:2), correlation (f:3), Ancova (f:1), Mann
Whitney U (f:1) and Kruskal Wallis (f:1) tests were also used. In terms of study types, the descriptive quantitative
(frequency/percentage, mean, graphing) method (f:15 and f:7) was used the most in data analysis among articles
and theses. In the articles, these methods were followed by t-test (f:13), Anova (f:10), structural equation modeling
(f:4), and content analysis (f:9). In theses, descriptive quantitative (frequency/percentage, average, graphing)

method (f:7) was used the most.
4. Discussion, Conclusion, and Recommendations

The needs in education brought by the digital age emphasize the necessity of an environment that can measure
the competencies of individuals remotely. In this respect, it is important to examine the point reached by the
studies on online exam environments. With this research, studies on online exams from past to present in Turkey

were analyzed and the results were reported.

According to the findings obtained in the research, there are various studies conducted for online exams in Turkey

between the years 2003-2020. Studies on the subject started in 2003, and after a while, it stagnated. Although it
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started to rise again after a few years, its numbers have decreased again in recent years. When it comes to the
corona period, this decline has stopped and there has been a slight increase in the number of studies for online
exams in 2020 and a severe increase 2021. After that, there is a decrease in the number of produced studies in
2022. The coronavirus disease began in 2019, and studies about online exams during the corona period were
mostly published in 2020 and 2021. In 2022, when the number of sick people decreased, the number of studies
decreased considerably. It is thought that the point reached is not sufficient, as large systems have not been
produced and tested in order to meet the current problems (Tekin, 2021; Afacan Adanir, fsmailova, Omuraliev,

& Muhametjanova, 2020). The majority of the studies produced are articles.

In the studies, mostly an online exam system produced by the researchers introduced. As for studies with human
sample, the opinions on an online exam system were examined the most. In addition, course success and online
exam system perception and attitude were also frequently examined. Perceived ease of use, perceived usefulness,
user satisfaction, computer attitude, perceived usefulness, self-efficacy, service quality (accessibility), technical
support, user interface design, social impact, computer self-efficacy, behavioural intention to use, expectation
towards the system, user satisfaction, course success, satisfaction, (spent) exam time, motivation, metacognition,
and technology acceptance. According to the study types, while the views and attitudes on the online exam
system and course success were examined the most in the articles, the system perception and the course success

took place as variables in the theses.

As for the design of the studies on online exams, the survey design was used the most. This design was used
because the effectiveness of a system developed within the article was examined. However, it is noteworthy that
in many articles, the examination system was not tested after it was developed, but only introduced. On the other

hand, experimental and descriptive research designs were the mostly used in postgraduate theses.

In the studies the surveys were the most used as data collection tool. As for the study types it is same for article
and thesis. In addition, interview form, success/knowledge test and document tools are frequently preferred. In
terms of sample level, most of the research was done at the undergraduate level. On the basis of study types, most
of the articles and postgraduate theses studied at the undergraduate level. In addition, primary education, high
school, undergraduate, postgraduate levels, graduates, teachers (primary education and high school),
administrators (School) and experts were also studied. Among postgraduate theses, online exams were mostly
studied with the undergraduate students. The sample size of the studies generally was between 101-300 people.
The studies were carried out with fewer people in postgraduate theses, while it was the same in the articles. These
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sample groups were generally reached by using the purposive sampling method. In addition, random and
convenience sampling methods were also used. In terms of study types, in theses, only the purposive sampling

method was used.

Quantitative methods were mostly used in the analysis of the data obtained in the studies. Among the
quantitative methods, the descriptive quantitative (frequency/percentage, average, graphing) method was used
the most. Apart from this method, independent t-test, content analysis and descriptive analysis methods were

also frequently used.

The findings indicated that, although there are various studies on online exams, it has not yet reached the point
to meet the emerging needs (Burgess & Sievertsen, 2020). Many of the research is theoretical and more
experimental research with application in the field is needed (Muzaffar, Tahir, Anwar, Chaudry, Mir, & Rasheed,
2021). The change in expectations with new technologies, the increasing population and especially epidemic
diseases such as corona, force countries to use the online exam environment to carry out assessment properly as
well as providing education remotely. The corona period affected both students and teachers differently.
According to the study of Amzalag, Shapira, & Dolev (2021), students were more worried about online exams
during the corona period, their tendency to cheat increased, and their confidence in each other decreased. In
addition, both students and instructors had a negative attitude towards online exams in this period. According
to a study, anxiety in students also negatively affected their self-confidence (Arslan, Semenderoglu ve Uyanik,
2022; Arora, Chaudhary, & Singh, 2021). Finally, despite the efforts, there are still problems in online exams such
as workload, security and cheating (Ebaid, 2021; Alsadoon, 2017). These concerns are the same in Turkey (Arslan,
Semenderoglu ve Uyanik, 2022; Tekin, 2021). While the instructors need additional time to prepare the online
exam questions, the institutions have to fix the systemic problems and ensure that the learners take the exam in a
fair environment (Afacan Adanr, Ismailova, Omuraliev, & Muhametjanova, 2020). Also learners may be
adversely affected by the process due to their own technical problems (Basol, Unver, & Cigdem, 2017). More
research is needed on online exams in Turkey, so that the advantages of the online exam environment can be fully
utilized and the disadvantages can be explored and eliminated with various samples (Arslan, Semenderoglu ve

Uyanuik, 2022; Cogkun & Mardikyan, 2016).

In future studies, online exam elements that have been little or never examined (e.g. components that increase
exam anxiety, question presenting format such as being in the same or different pages, page and text format,

information on online exam adequacy) (Albayrak, 2014) could be studied. In addition, individual variables such
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as online exam readiness, being affected by external factors (screen reflection, slow operation of the exam system,
etc.), technology knowledge, visual impairments, epilepsy may be examined in studies with larger sample groups
and different data collection methods. Such factors may affect student anxiety (Cigdem & Tan, 2014; DeSouza &
Fleming, 2003) and attention and cause a decrease in success. Also, using the different exam types for interactive,
continuous, creative assessment may be beneficial (Wahid, & Farooq, 2020). In the future studies the effects of
various exam types such as homework and portfolio quizzes (Balta & Tiirel, 2013) on different student groups
may be investigated. Studies on technical problems that may be encountered in exam systems, risk scenarios and
urgent solutions that can be offered in such cases may be conducted (Basaran, Yalman, & Erkan, 2017). It has been
observed that the current studies mostly work with undergraduate students. The reason for this is thought to be
easier to carry out the research process in universities in terms of obtaining permission and application. Further
studies may study more deeply on other sample groups. In addition, few studies have been found on how to
develop field-specific skills by developing online exam types. In this regard, there is a need for new studies with
various exam types and interface designs, taking into account the skills specific to each field. Also continuous
evaluation may be more beneficial for a more reliable assessment (Mata, 2021). In addition, in the current age,
distance education is becoming more widespread in the rapidly digitalizing world. For this reason, it is
recommended to prepare and test online exam systems that can meet the needs in large scale population both for
distance education-based trainings and periods such as corona that make face-to-face education almost

impossible.
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Web 2.0 araglar1

Bu calismanin amaci, yenilikgi egitim uygulamalarmdan suuf ici teknoloji destekli bicimlendirici 6lgme
degerlendirme becerilerine dair yetkinligin, Ogretmenlerin smif yonetimi becerileri iizerindeki etkisini
aragtirmaktir. Aragtirma nitel arastirma yontemlerinden biri olan olgubilim arastirmast ile desenlenmistir.
Aragtirmanin evrenini 2021-2022 Egitim Ogretim Yili icerisinde Izmir ili sinirlart icerisinde resmi ortaokullarda
gorev yapan fen bilgisi ve ilkogretim matematik 63retmenleri olusturmugstur. Aragtirmanmn ¢aligma grubu ise
amaclh orneklem olusturma esasina gore; teknoloji destekli bicimlendirici 6lgme becerileri hakkinda bilgi, beceri
ve yaratma diizeylerinde mesleki gelisime yonelik olarak 2021 yilinda diizenlenmis olan bir TUBITAK 4005
projesine  katilmug olan gretmenlerden goniillii olanlar ile olusturulmustur. Aragtirmact tarafindan,
katilimcilarin teknoloji destekli bicimlendirici degerlendirme ve sumf yonetiminin boyutlart hakkindaki suf
uygulamalarina dair deneyimlerinin ortaya ¢ikarilmasini amaclayan yar: yapilandirilmig bir goriisme formu
hazirlanmstir. Goriisme formundan gevrimigi olarak elde edilen katilimci goriislerine betimsel analiz yapinustir.
Gériigmelerde alinan cevaplar metin haline getirildikten sonra, veri giivenirligi saglamak icin katilimcilara geri
gonderilerek dogrulatilmigtir.  Teknoloji destekli bicimlendirici dlgme ve degerlendirme becerilerinin,
ogretmenlerin sinif yonetiminin bes boyutundaki mesleki yeterliklerine olumlu etkileri olduguna dair algilar:
oldugu tespit edilmigtir. Dort boyutu olusturan “Svmf ortamunin fiziksel diizeni”, “swmfta iliskilerin

diizenlenmesi”, “davrams diizenleme” ve “siire kullanim” yeterlikleri boyutlarimda mesleki yeterliklerin bilgi ve beceri diizeyinde gelistigi; “Plan-
program diizenleme” boyutunda ise olumlu anlamda mesleki gelisim hissedildigi ancak bu gelisimin bilgi diizeyinde kaldigi, yillik ve giinliik ders
planlarina hi¢ yansitlmadigr ancak haftalik ders planlarina yansitiddigi sonuclarma ulagilmgtur.

1 Bu arastirma, 10-15 Mayis 2022 tarihleri arasinda gerceklestirilen EYFOR XIII'de, yazar tarafindan sozlii bildiri olarak
sunulan bir calismanin {izerine gelistirilmistir.
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1. Extended Summary

With the constantly developing technology, numerous innovations and changes have come into our lives. As a
consequence of the rapid spread of technology, it is obvious that the expectations about the effective use of
technology in the teaching environment are increasing day by day. From this perspective, Cift¢i, Saglam, and
Yayla (2021) pointed to the importance of adapting students, teachers, and the educational environments to such
a new situation, based on the assumption that it is not possible for teachers without any 21 century skills, who
never renew themselves, to train students different from themselves. Durnali (2019) stated that the efficiency of
schools can be improved with the employees who can use modern-day tools, as required, effectively at school in
order to increase both individual and organizational productivity, and in this sense, raising modern individuals
who can use the technology of the age should be among the objectives of schools. In fact, schools are a learning

environment not only for students but also for teachers.

Classroom management skills are of critical importance in order to be able create and maintain a qualified
teaching process in which students can achieve permanent learning (Basar, 1999). In other words, classroom
management skills are of primary importance in determining the success of teaching, and teachers who remain
inadequate in terms of classroom management cannot be successful enough in teaching activities (Celep, 2002).
Classroom management addresses a number of competencies including the physical layout of the learning
environment, making plans and programs, establishment of relationships in the classroom, regulation of negative

behaviours as well as learning how to use time (Agaoglu, 2004).

Today’s teachers are expected to use their classroom management skills effectively and to be able to design
technology-assisted teaching-learning environments that address ever-changing needs. Teachers, who are
conscious of the latest technologies of the 21 century, are likely to place the student in the centre of learning in
such a way as to design an interactive environment, and are able to use web 2.0 tools assisted by the Internet
technologies as a method, which provides feedback on the learning of the students in the process in order to
increase the attention span of the students and to provide permanent learning (Celik, 2021). In a literature review
conducted by Zengin, Bars, and $imgsek (2017), the researchers reported that the use of information and
communication technologies in the learning and teaching process had become widespread, and consequently,

teachers had the opportunity to prepare formative tests easily, and practice and share them frequently.

Unlike result-oriented assessment, formative assessment contributes to better learning and development of
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students (Black & William, 1998; Baki, 2008; Tekin, 2010). As for the reason for this, whether or not the pre-
determined learning goal has been reached is always checked in the result-oriented assessment, whereas in the
formative assessment, the level of the students is evaluated in order to guide them in their journey to reach the
determined learning goal (MEB, 2020). Furthermore, Zengin et al. (2017) reported that formative assessment has
positive effects on learning and teaching abstract concepts that require prerequisite learning, thus making positive

contributions in terms of cognitive and affective aspects.

General Competencies for the Teaching Profession in Tiirkiye

In order to determine the general framework of the professional qualifications of teachers with various
dimensions in Tiirkiye, the provision that reads “the qualifications to be sought in terms of general knowledge,
special field education and pedagogical formation in pre-service teachers are determined by the Ministry of
National Education” has been included in Article 45 of the Fundamental Law of National Education (MEB, 1973),
no. 1739. In this connection, teacher competencies and their contents as well as the evaluations as regards such
competencies are included in the work of the Ministry of National Education (MEB) General Directorate of
Teacher Training and Development (OYGM) and National Education Councils. In the “General Competencies
for Teaching Profession” published by the Ministry of National Education in 2017, the competencies that teachers
should have in general, regardless of the particular discipline, are presented as three main competence areas:

professional knowledge, professional skills, attitudes and values.
National Education Councils

Within the scope of the literature review of this study, the documents of council decisions shared by the Board of
Education and Discipline (TTKB) as e-resources were examined. The meetings of the National Education
Councils, the first of which was held in 1939, is considered an important policy guide, though its decisions are
advisory. The opinions put forward in the National Education Councils on the competencies of the teaching
profession can form an idea about the development of professional skills in line with the needs of our time. In
order to find out in which councils there were statements presented about teacher competencies, 20 councils
carried out until 2022 were examined with the document analysis method, and opinions on teacher competencies

were found to be apparent in the 7%, 9th, 11th, 12th, 15t, 16, 17t%, 18, 19th, and 20t councils.

Considering the development of the further needs to ensure adequate teacher competencies mentioned in the

National Education Councils, it can be clearly seen that special attention was paid to providing inclusive
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education-teaching processes due to the individual differences of the students and to the teaching formation that

develops according to the technological developments in the councils held in 1982 and after.

Research Design
The phenomenological research design method- one of the qualitative research methods- was used in this study

in an effort to describe the experiences of teachers and to understand their common experiences.
Aim of the Study

This study aimed to carry out a descriptive study on understanding the experiences of participating teachers on
the interrelatedness and complementarity of professional skills, which are among the general competencies of the
teaching profession. An answer has been sought to the following question: ‘"How have the experiences of teachers
who make technology-assisted formative assessments with web 2.0 tools in the classroom environment
developed classroom management skills? In this sense, this study is important in that it is an interdisciplinary
study to jointly handle such dimensions as information and communication technologies, assessment and
evaluation, and classroom management practices, which are considered different branches of educational

sciences, so as to describe the personal experiences of teachers in these disciplines.

Study Sample

In phenomenological research design, information is collected from individuals or groups who have already gone
through the reality under investigation, have had experience with the particular phenomenon, and can express
or demonstrate this phenomenon. In this context, when conducting phenomenological research, participants who

have experienced the determined phenomenon should be selected (Tekinalp & Uguz Arsu, 2020).

In order to reveal the professional experiences and personal efficacy perceptions of teachers regarding classroom
management skills, a sample group of teachers was formed with those who were capable of recognizing web 2.0
tools, as well as selecting, using, designing, and using formative assessment as a method so that such tools could
be used in lesson planning and course processes. For this purpose, this study reached the teachers who had
completed the TUBITAK 4005 project titled “Innovative Assessment in Science and Mathematics Teaching with
Web 2.0 Tools” was successfully carried out by Bukova Giizel, Kizilisik Sambur and Ozcan in the 2020/21
academic year in Izmir, Tiirkiye, under the guidance of the researcher, through applied workshops in relation to
these subject matters. Among the 12 teachers who were willing to participate in this study, 6 of them stating that

they formed the habit of actively applying the TAFA tools in their classrooms were randomly selected as the
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study sample and the remaining 6 as the pre-procedure group to determine the content validity of the assessment
tool. Since the project that served as a source for the study sample targeted science and mathematics teachers, the

participants of this study were limited to secondary school teachers working in these two disciplines.

Data Collection Tool

A semi-structured interview form prepared by the researcher was used as a data collection tool in order to
describe the perceptions of the participants about how they felt about the improvement in their classroom
management skills after having started to implement Technology Assisted Formative Assessment (TAFA) in their
classrooms. In order to ensure the content validity and semantic consistency of the questions, 6 teachers with the
same qualifications as the teachers included in the study sample as well as an assessment and evaluation field
expert working in the field of TAFA were sent the questions (see Table 1), upon which necessary corrections were

made according to the relevant suggestions.

Table 1.

Content of the Interview Questions

No Field Questions
1 . What is formative assessment? What is the purpose of formative
Formative Assessment
assessment?
2 Technology-Assisted Which web 2.0 tools do you use in your lessons for formative assessment?

Formative Assessment
3.1 How does the use of TAFA affect your competencies in terms of the
“activities for the physical layout of the classroom environment”?

3.2 How does the use of TAFA impact on your competencies to “make plans-
program activities”?

3.3 How does the use of TAFA impact on your competencies to “establish
Classroom Management . o ”
relationships in the classroom”?

3.4 How does the use of TAFA impact on your competencies to carry out
“activities regarding behavioral regulations”?

3.5 How does the use of TAFA impact on your competencies in relation to “the
activities for the use of time”?

Data Analysis

After the interviews, the participant names were kept confidential and given pseudonyms such as S for Science,
M for Mathematics, and the numbers 1, 2, and 3 in the order of the interview (SF2=Participant-Science-2 teacher
interviewed) and the answers given by the participants were transcribed and then recorded. The answers given

by the descriptive analysis technique were read word by word to determine the prevalence of expressions, and
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some expressions that would guide the results were presented as findings by including them as they were. In
order to ensure the reliability of the data analysis, the interview data were submitted to the approval of the

participants for verification after they were transcribed.
Conclusion

In this study, technology-assisted formative assessment (TAFA) was used in order to use technology and adapt
it to lessons, conduct an instant assessment of learning and teaching processes, give clear performance feedback

to students and make corrections.

Regarding the impact of TAFA practices on all the aspects of teachers’ classroom management, teacher

experiences have indicated the emergence of some positive contributions to students with respect to:

¢ ensuring students to give importance to comply with the class rules in order not to be a «wet blanket» and

not to be left out of the game/activity,
e enabling quiet and lonely students to become more active in activities,
e motivating them to come to the lesson prepared before the activity, and
e making them try not to miss homework.

From this standpoint, with the use of web 2.0 tools for TAFA, teachers turned out to be positively influenced

concerning their competencies in classroom management in terms of the following aspects:
e attracting the students” attention to the lesson,
e increasing the students” motivation,
¢ reducing negative communication inside the classroom,
e co-creating classroom rules,
e showing an effort to use time effectively together

In line with the results obtained through the descriptive analysis of the interview data based on the teachers” own

experiences, it could be concluded that:

e The teachers were of the opinion that technology-assisted formative assessment and evaluation skills

improved their classroom management skills.
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e TAFA practices contributed positively to the dimensions of classroom management in the dimensions of
“physical layout of the classroom environment”, “establishment of relations in the classroom”, “regulation
of behaviours” and “activities for the use of time”, and that teacher developed classroom management

competencies at both knowledge and skill levels;

¢ In the dimension of “making plans and programs”, classroom management competencies remained at the
knowledge level, and TAFA practices were not reflected at all in the annual and daily lesson plans but were
partially included in the weekly lesson plans.
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2. Giris

Siirekli gelisme kaydeden teknoloji ile beraber, hayatimizda bir takim yenilikler, degisiklikler meydana gelmistir.
Teknolojinin hizla yayilmasmin bir sonucu olarak teknolojinin 6gretim ortaminda etkin kullanilmasiyla ilgili
beklentilerin her gegen giin arttig1 goriilmektedir. Egitim kurumlar gliniimiiz bilgi ¢caginda yasanan gelisme ve
degismelere bagl olarak bilgi ve iletisim teknolojileri yoluyla yeni bilgilere ulasan, bu yeni bilgileri kullanan,
uygulayan ve degerlendiren bireyleri yetistirmeyi amaglamaktadir. Cift¢i, Saglam ve Yayla'ya (2021) gore,
21.ytizy1l becerilerine sahip olmayan ve kendisini yenilemeyen bir 6gretmenin kendisinden farkli 6grenciler
yetistirmesi miimkiin olmadigindan, 6grencilerin, 6gretmenlerin ve egitim ortaminin bu yeni duruma uygun hale
getirilmesi 6nemlidir. Durnali'ya gore (2019) hem bireysel hem de Orgiitsel verimliligi artirmak i¢in, zamanin
gerektirdigi araglar1 okulda etkin bir bi¢cimde kullanan ¢alisanlarla okulun verimliligi arttirilabilir ve bu
dogrultuda okullarn amaglar1 arasinda, ¢agin teknolojisini kullanabilen ¢agdas insanlar yetistirmek de yer

almaktadir. Zira okullar 6grenciler kadar 6gretmenler i¢in de bir 6grenme ortamidir.

Hayat boyu 6grenme becerisi (Ciftgi vd. 2021), isbirligi ve geri doniitlere dayal etkili iletisim becerileri kurmak
(Cavdar ve Doymus, 2016) gibi 21. Yiizyil becerileri; 6grencilere kazandirilmasi beklenen egitimsel amaglardir ve
bu dogrultuda 6ncelikle dgretmenlerin sahip olmasi gereken niteliklerdir (MEB, 2017). Ogrencilerde kalict
Ogrenmenin saglanabildigi nitelikli bir 6gretme siirecinin olusturulup siirdiiriilebilmesi i¢in, smif yonetimi
becerileri oldukc¢a Onemlidir (Basar, 1999). Diger bir deyisle siuf yonetimi becerileri dgretimin basarisini
belirlemede birincil 6nem tasimakta ve sif yonetimi agisindan yetersiz 6gretmenler 6gretim etkinliklerinde
yeterince basarili olamamaktadirlar (Celep, 2002). Siif yonetimi, 6grenme ortaminin fiziksel diizeni, plan-
program diizenleme, sinifta iligkilerin diizenlenmesi, olumsuz davramslarin diizenlemesive siire kullanimi
hususlar gercevesindeki yeterlikleri igermektedir (Agaoglu, 2004). Buna gore, glintimiiz 6gretmenlerinden smif
yonetimi becerilerini etkin kullanmakla birlikte; siirekli degisen ihtiyaglara hitap eden, teknolojiyle
zenginlestirilmis 6gretme-6grenme ortamlar tasarlayabilmesi beklenmektedir. Saykal ve Uluginar Sagir, (2021)'a
gore teknolojik pedagojik formasyon olarak karsilik bulan bu mesleki yeterlik; 6gretimi yapilacak konularin daha
iyi yapilandirabilmesi igin segilen 6gretimsel yontem ve tekniklerin teknoloji ile entegre edilerek kullanilmasini

ifade etmektedir.

21. Yiizyilin son c¢ikan teknolojilerine duyarli, 6grenciyi merkeze alan ve etkilesimli bir ortam tasarimi yapan

ogretmenler; 6grencilerde dikkat siiresini artirmak ve kalic1 6grenmeler saglayabilmek igin 6grencilerin siiregteki
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O0grenmelerine iliskin geribildirimler sunan internet teknolojileri destekli web 2.0 araglar1 yontem olarak
kullanabilmektedir (Celik, 2021). Zengin, Bars ve Simgsek (2017) tarafindan yapilan alan yazin taramasi
sonucunda, bilgi ve iletisim teknolojilerinin 6grenme ve 6gretme siirecinde kullanilmasinin yayginlastigi; bunun
sonucunda 6gretmenlerin kolaylikla bicimlendirici testleri hazirlama, sik sik uygulama yapma ve paylasma firsat1

yakalayabildikleri belirtilmistir.

Bicimlendirici degerlendirme, sonug odakli degerlendirmeden farkli olarak 6grencilerin daha iyi 6grenmelerine
ve gelismelerine katki saglamaktadir (Black & William, 1998; Baki, 2008; Tekin, 2010). Ciinkii sonug odakl
degerlendirmede Onceden belirlenmis 0grenme hedefine ulasma durumu kontrol edilirken, bi¢imlendirici
degerlendirmede 6grencinin belirlenen 6grenme hedefine ulasma yolculugunda onu yonlendirebilmek amaci ile
bulundugu seviye degerlendirilmektedir (MEB, 2020). Bicimlendirici degerlendirmenin 6nkosul 6grenmeler
gerektiren soyut kavramlarin dgrenilmesinde ve ogretilmesinde olumlu etkileri oldugu, bilissel ve duyussal
agidan pozitif katkilar sagladigi, Zengin vd. (2017) tarafindan belirtilmistir. Teknolojiyle zenginlestirilmis
ortamlarin ogretmenlere zaman agisindan katki sagladigl, degerlendirmenin sik sik 6grenme ortaminda
kullanilmasina yardimci oldugu, 6gretim ortaminda kullanilan teknolojilerden beklenen faydanin saglanabilmesi
icin nitelikli yazilimlarin secilerek kullanilmasi gerektigi (Kazu ve Yavuzalp, 2008), web 2.0 araglarinin

kullaniminin 6grencilerin derse katilimi yoniinde motivasyon sagladig: (Wang,2015; Celik,2021), belirtilmistir.

Morphew’in ¢alismasima gore (2012) yirmi birinci yiizy1l 6gretmen 6zellikleri ile ilgili 6nemli bir ¢erceve sunan
International Society for Technology Education (ISTE)'nin 6gretmenler icin belirledigi Uluslararasi Egitim
Teknolojisi Standartlari’'nda etkili Ogrenmelerin gerceklesmesinde Ogretmenlerin Ozellikle Ogretimde
degerlendirme etkinliklerinde teknolojiyi kullanarak ¢ok sayida ve cesitli bigimlendirici-diizey belirleyici

degerlendirme yapmasinin 6nemini vurgulamigtir.

21.  Tirkiye’de Ogretmenlik Meslegi Genel Yeterlikleri

Tiirkiye’de 6gretmenlerin gesitli boyutlariyla mesleki niteliklerinin genel ¢ergevesinin belirlenmesi amaciyla, 1739
sayili Milli Egitim Temel Kanununun (MEB, 1973) 45. maddesinde “6gretmen adaylarinda genel kiiltiir, 6zel alan
egitimi ve pedagojik formasyon bakimimdan aranacak nitelikler Milli Egitim Bakanli§inca tespit olunur” hitkmii
yer almistir. Bu dogrultuda, 6gretmen yeterlikleri ve boyutlarimin neler oldugunu belirlenmesi ve bu yeterliklere
dair degerlendirmeler; Milli Egitim Bakanligi (MEB) Ogretmen Yetistirme ve Gelistirme Miidiirliigii (OYGM) ve

Milli Egitim Suralari ile ¢alismalarinda yer almaktadir.
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Ogretmen Yetistirme ve Gelistirme Miidiirliigii Ogretmenlik Meslegi Genel Yeterlikleri Belgesi

MEB tarafindan 2017 yilinda yayimlanan “Ogretmenlik Meslegi Genel Yeterlikleri” icerisinde (Tablo 1)

ogretmenlerin brans ayrimi olmaksizin genel olarak sahip olmasi gerekli goriilen yeterlikler, mesleki bilgi,

mesleki beceri ve tutum ve degerler olmak tizere {i¢ ana yeterlik alan1 olarak sunulmustur.

Tablo 1.

Ogretmenlik Meslegi Genel Yeterlikleri

A Mesleki Bilgi

B Mesleki Beceri

C Tutum ve Degerler

Al. Alan Bilgisi

B1. Egitim Ogretimi Planlama

C1. Milli, Manevi ve Evrensel
Degerler

Alaninda sorgulayici bakis agisini
kapsayacak sekilde ileri diizeyde
kuramsal, metodolojik ve olgusal
bilgiye sahiptir.

Egitim O6gretim siireglerini etkin bir
sekilde planlar.

Milli, manevi ve evrensel degerleri
gozetir.

A2. Alan Egitimi Bilgisi

B2. Ogrenme Ortamlar1 Olusturma

C2. Ogrenciye Yaklasim

Alanin 6gretim programina ve
pedagojik alan bilgisine hakimdir.

Biitiin 6grenciler icin etkili
ogrenmenin gerceklesebilecegi
saglikli ve glivenli 6grenme ortamlari
ile uygun 6gretim materyalleri
hazirlar.

Ogrencilerin gelisimini destekleyici
tutum sergiler.

A3. Mevzuat Bilgisi

B3. Ogretme ve Ogrenme Siirecini
Yonetme

C3. fletisim ve Is Birligi

Birey ve 6gretmen olarak gorev, hak
ve sorumluluklarna iliskin mevzuata
uygun davranir.

Ogretme ve 6grenme siirecini etkili
bir sekilde ytiriitiir.

Ogrenci, meslektas, aile ve egitimin
diger paydaslari ile etkili iletisim ve is
birligi kurar.

B4. Ol¢me ve Degerlendirme

C4. Kisisel ve Mesleki Gelisim

Olgme ve degerlendirme yontem,
teknik ve araglarini amacina uygun
kullanir.

Oz degerlendirme yaparak, kisisel ve
mesleki gelisimine yonelik
calismalara katilir.

Kaynak: MEB, Ogretmen Yetistirme ve Gelistirme Genel Miidiirliigii (2017). Ogretmenlik Meslegi Genel Yeterlikleri, s:8.

Bu arastirmada ele alinan teknoloji kullanimi, siuf yonetimi ve bigimlendirici 6lgme degerlendirme becerileri,

bahsi gegen dokiimanda “Mesleki Beceri” baghg: altinda yer alan B.3.9 (teknoloji kullanumu1), B.1.2, B.2.1, B.2.5,

B.3.2, 3.12 (sinif yoOnetimi), B.4.2, B.4.4 ve B.4.5 (bigimlendirici degerlendirme) kodlu yeterlik gostergeleri ile

dogrudan iliskili oldugu soylenebilir (Tablo 2).
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Tablo 2.

Yeterlik alani: Mesleki beceri

Yeterlikler Yeterlik Gostergeleri

B1. Egitim B1.1. Planlarini alanin 6gretim programina uygun olarak hazirlar.

Ogretimi B1.2. Ogretim siirecini cevresel sartlari, maliyeti ve zamani dikkate alarak planlar.
planlama B1.3. C)grencilerin bireysel farkliliklarini ve sosyokiiltiirel 6zelliklerini dikkate alarak esnek

Ogretim planlari hazirlar.

B1.4. Ogretim siirecini planlarken millive manevi degerleri dikkate alir.

B2. Ogrenme
ortamlar1
olusturma

B2.1. Saglikly, giivenli ve esnek 6grenme ortamlar1 diizenler.

B2.2. Kazanimlara uygun 0gretim materyalleri hazirlar.

B2.3. Ogrenme ortamlarini 8grencilerin bireysel farkliliklarini ve ihtiyacalrini dikkate alarak
diizenler.

B2.4. Ogrenme ortamlarini dersin kazanimlarina gore diizenler.

B2.5. Ogrencilerle etkili iletisim kurabilecegi demokratik 6grenme ortamlar1 hazirlar.

B2.6. Ogrencilerin iist diizey biligsel becerilerini gelistirici 5§renme ortamlar1 hazirlar.

B2.7. Ogrenclerin milli ve manevi degerleri igsellestirmesine katkida bulunacak dgrenme ortamlari
olusturur.

B3. Ogretme ve
O0grenme siirecini
yonetme

B3.1. Alanin egitim ve 6gretimi i¢in gerekli olan becerileri saglar.

B3.2. Ogretme ve 6grenme siirecinde zamam etkin kullanur.

B3.3. Ogrencilerin 6grenme siireclerine aktif katilimlarini saglar.

B3.4. Derslerini 6grencilerin giinliik yasamlariyla iligkilendirir.

B3.5. Ogretme ve 6grenme siirecini yiiriitiirken, dzel gereksinimleri olan grencileri dikkate alir.

B3.6. Uygulamalarinda, ¢alistig1 cevrenin dogal, kiiltiirel ve sosyoekonomik 6zelliklerini dikkate
alir.

B3.7. Ogrencilerin derslerde analitik diisiinmelerine yonelik etkinlikler hazirlar.

B3.8. Egitim 6gretim faaliyetlerinde ilgili kisi, kurum, kurulus ve meslektaslari ile is birligi yapar.

B3.9. Ogretme ve 6grenme siirecinde bilgi ve iletisim teknolojilerini etkin olarak kullanir.

B3.10. Ogretme ve 6grenme siirecinde uygun strateji, yontem ve teknikleri kullanarak etkili
O0grenmeyi gergeklestirir.

B3.11. Ogretme ve dgrenme siirecinde uygun arag, gereg ve materyalleri etkin kullanir.

B3.12. Sinifta istenmeyen davtanig ve durumlarla etkin ve yapici bir sekilde bas eder.

B4. Olgme ve
degerlendirme

B4.1. Alanina ve &grencilerin gelisimsel dzelliklerine uygun Olgme ve degerlendirme Araglart
hazirlar ve kullanr.

B4.2. Olcme ve degerlendirmede siire¢ ve sonug odakli yontemler kullanir.

B4.3. Olgme ve degerlendirmeyi objektif ve adil bir sekilde yapar.

B4.4. Olgme ve degerlendirme sonuglarina gére dgrencilere ve diger paydaslara dogru ve yapict
geri bildirimler verir.

B4.5. Olgme ve degerlendirme sonuglarina gore dgretme ve 6grenme siireclerini yeniden diizenler.

Kaynak: MEB, Ogretmen Yetistirme ve Geligtirme Genel Miidiirliigii (2017). Ogretmenlik Meslegi Genel Yeterlikleri, ss:14-15.

Milli Egitim Suralar

Bu arastirmanin alan yazin taramasi kapsaminda, Talim ve Terbiye Kurulu Bagkanhg: (TTKB) tarafindan e-

kaynak olarak paylasimda bulunulan sura kararlar dokiimanlari incelenmistir. Ilki 1939 yilinda diizenlenen Milli
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Egitim Suralari, her ne kadar kararlar: tavsiye niteliginde olsa da 6nemli bir politika yonlendiricisi olarak kabul
edilir. Ogretmenlik mesleginin yeterliklerine dair Milli Egitim Suralarindaki goriisler; mesleki becerilerin
zamanin ihtiyaglar1 dogrultusundaki gelisimi hakkinda fikir olusturabilir. Ogretmen yeterliklerine dair ifadelerin
yer aldig1 suralarin belirlenebilmesi igin, 2022 yilina kadar gergeklestirilen 20 sura dokiiman analizi yontemi ile
incelenmis ve 7.9.,11,12,15,,16.,17.,18.,19. ve 20. Suralarda ogretmen yeterliklerine dair goriislerin yer aldig:

tespit edilmistir.

Buna gore, 4. Sura’da ortaokul ve lise miifredatinin pasif 6gretim ile gerceklestirildigine elestiri getirilmis (MEB,
1949); 5. Surada, iyi vasifta Ogretmen yetistirme ve yetisen Ogretmenleri meslek bakimindan olgunlastirma
gerekliliginden (MEB, 1959) bahsedilmistir. Ancak bu suralarda mesleki yeterliklerin neler olduguna
deginilmedigi; ilk kez 7. Milli Egitim Surasi’'nda ogretmen yeterlikleri kapsaminda degerlendirilebilecek dort
maddeye yer verildigi belirlenmistir. Ogretmen olacak kisi i¢in asagidaki sartlarin olmasi gerektigi belirtilmistir

(MEB, 1962):
a) Milli egitimin temel ilkelerini benimsemis ve bunlarm uygulama seviyesine ulagsmis olmak,
b) Meslek hayatina atildig1 zaman genel kiiltiir ve bilgi yoniinden en az lise seviyesinde olmak,

c) Mesleki formasyon ve okutacag derslerin bilgi ve becerileri ile donatilmis ve gerekli uygulamalar1 gecirmis

bulunmak,

d) Tiirkiye Cumhuriyeti'nin, devrimlerinin ve milliyetgiliginin ilkelerine bagli, sahsiyet ve ahlaki karakter sahibi,

meslegin degerine inanmis ve kendini meslekte hizmete vakfetmis olmak sartlarini tasimalidir;

1972 yilinda yapilan 9. Milli Egitim Surasinda 6gretmenlerin sahip olmasi gereken yeterlik ifadesi olarak; “yeteri
derecede genel Kkiiltiire, pedagojik formasyona ve mesleki beceriye sahip olma” climlesi kullanilmigtir. 1982
yilinda diizenlenen 11. Milli Egitim Surasinda 6gretmen olacak bir kisinin sahip olmasi gereken ti¢ nitelik olarak
ogretmenlik meslek bilgisi, alan bilgisi ve genel kiiltiir karsiliklar1 verilmistir. 1739 sayili Milli Egitim Temel
Kanunu’'nun 45. maddesindeki yasal diizenlemeye dayali olarak 7. Surada da yer alan ifadeler tekrarlanmgtur.
Ayrica Ogretmenlerin bilim ve teknolojideki, meslegi ve alani ile ilgili gelismelerden yararlanma davranis:

gostermesi gerekliligine yer verilmistir.

1988 yilinda diizenlenen 12. Milli Egitim Surasinda 6gretmenlerde bulunmas: gereken niteliklerden biri olarak;
alan bilgisi, 6gretmenlik bilgisi, genel kiiltiir yaninda bir de "Milli Kiiltiir" bilinci olmas1 gerekliliginden

bahsedilmistir. 1996 yilinda yapilan 15. Milli Egitim surasinda 6gretmenlerin iletisim becerilerinin 6gretmenlik
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icin onemini vurgulayan bir yeterlik olarak “rehberlik ve psikolojik danisma, temel dersler, bireyi tanima
teknikleri ve iletisim becerileri derslerini almis olma ve bu konularda yeterli olma” ifadesi yer almistir. 16. Milli
Egitim Surasi, 1999 yilinda diizenlenistir. Bu surada yer alan farkli bagliklar altinda, 6gretmen yeterlikleri
kavramina karsilik olarak; rehberlik, engellilere de egitim verebilmek, siirekli kendini yetistirme bilinci
ifadelerine yer verilmistir. 2006 yilinda diizenlenen 17. Milli Egitim Surasi'nda 6gretmenlerin beceri ve davranig
diizeyinde yeni yeterliklere sahip olmasi gerektigi belirtmistir. Bu yeterlikler; yabanci dille iletisim becerilerine
sahip olma; yaraticilik, diistinme becerileri, yazili ve sozlii anlatim giicleri gelismis olma, birey-cevre-toplum
baglantilar1 kurma; kiiltiirler, degerler ve farkliliklar1 algilama, beraber yasama ve kiiltiirler arasi iletisim kurma
becerisi ifadelerinin de eklenmesi ile bir 6gretmenin sahip olmasi gereken becerilere sosyal iligkileri gelistirmeye

yonelik bir boyut belirgin bir sekilde ortaya ¢ikarilmigtir.

2010 yilinda diizenlenen 18. Milli Egitim Surasinda, 6gretmen yeterliklerinin iletisim becerisi boyutu yine
vurgulanmustir. “Bilim ve sanat merkezlerine atanacak Ogretmenler ile 6zel egitim gerektiren Ogrencilerin
yetistirilmesinde gorev alacak 6gretmenler, 6zel egitim ve {istiin zekalilar stratejileri konusunda yeterli diizeyde
egitimden gecirilmeli” ifadesi ile ise gittikce bireysellesen egitim siireclerine uygun nitelikte 6gretmen ihtiyaci
dile getirilmistir. 2014 yilinda gergeklestirilen 19. Milli Egitim Surasi, 0gretmenlerin teknolojik ve pedogojik
formasyona sahip olmas1 gerektigine isaret etmistir. 2021 yilinda gergeklestirilen 20. Milli Egitim Surasi,
ogretmenlerin mesleki gelisim programlarinin giincel ihtiyaclar temelinde belirlenmesi gerekliligi; bu baglamda
da teknoloji, uzaktan egitim, harmanlanmis egitim vb. hususlarinin hem konu hem de yontem olarak hizmet

oncesi ve hizmet i¢i egitimlerde kullanilmasi gerekliligine deginilmistir.

Milli Egitim Suralar igerisinde Ogretmen yeterliklerine dair ihtiyaglarin gelisimi ele alindiginda, 1982 ve
sonrasinda gerceklesen suralarda 6grencilerin bireysel farkliliklarina yonelik kapsayici egitim-6gretim siiregleri

saglamaya ve teknolojik gelismelere gore gelisen 6gretmenlik formasyonuna deginildigi goriilmektedir.
3. Yontem

3.1. Arastirma Deseni
Bu arastirmada nitel arastirma yontemlerinden olgubilim (fenomenolojik) arastirma yontemi kullamilmis,

ogretmenlerin deneyimlerin betimlenmesi ve yaygin deneyimlerinin anlasilmas: amaglanmuistir.

3.2 Arastirmanin Amaci

Bu arastirma ile 6gretmenlik meslegi genel yeterlikleri icerisinde yer alan mesleki becerilerin (Tablo 1: B)
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birbirleriyle iliskili oluslar1 ve birbirlerini tamamlayiciliklar1 tizerine katilimei 6gretmenlerinin deneyimlerinin
anlasilmasi {izerine bir betimleme ¢alismasi yapilmas: amagclanmistir. Sinif ortaminda web 2.0 araclari ile teknoloji
destekli bigimlendirici degerlendirme uygulamalar1 yapan 6gretmenlerin smif yonetimi becerilerine yonelik
deneyimleri nasil gelismistir? sorusuna yanmit aranmistir. Bu arastirma egitim bilimleri igerisinde farkli dallar
olarak ele alman bilgi ve iletisim teknolojileri, 6lcme ve degerlendirme ile siif yonetimi uygulamalarini,
ogretmenlerin bu alanlardaki mesleki yeterliklerine dair kisisel deneyimlerini betimlemeye yonelik olarak birlikte

ele alan interdisipliner bir calisma oldugundan 6nemlidir.

3.3. Calisma Grubu
Fenomenolojik arastirmalarda arastirilan gergekligi yasayan, fenomen ile ilgili deneyimi olan, bu fenomeni disa
vurabilecek veya yansitabilecek bireylerden ya da gruplardan bilgi toplanmaktadir. Bu baglamda fenomenolojik

arastirma yapilirken, belirlenen fenomeni deneyimlemis katilimcilar belirlenmelidir (Tekinalp ve Uguz Arsu,

2020).

Smif yonetimi becerilerine dair dgretmenlerin mesleki deneyimlerini ve kisisel yeterlik algilarin1 belirlemek
amaciyla; web 2.0 araglarini ders planlama ve ders siireglerini 6l¢me degerlendirmede kullanilabilecek kadar
tanima, kazanima gore segme, kullanma, tasarimini yapma, bigimlendirici 6l¢gmeyi yontem olarak kullanabilme
becerileri olan Ogretmenlerden bir g¢alisma grubu olusturulmas: amaglanmistir. Bunun igin arastirmaci
yiiriitiictiliigiinde, Izmir ili igerisinde bu konular kapsaminda uygulamali atdlyeler ile diizenlenen; Bukova
Giizel, Kizihgik Sambur ve Ozcan tarafindan 2020-2021 egitim 8gretim yilinda gergeklestirilmis olan “Web 2.0.
Araglar ile Fen Bilimleri ve Matematik Ogretiminde Inovatif Olgme” baghkli TUBITAK 4005 projesini basariyla

tamamlayan katilimc1 6gretmenlere ulasilmistir.

Bu arastirmaya katilmaya istekli olan Ogretmenlerden TDBD araglarini siniflarinda aktif olarak uygulama
aligkanlig1 olusturduklarini belirten 12 6gretmenden 6 kisi ¢alisma grubu, diger 6 kisi 6lgme aracinin kapsam
gecerligini belirlemek {izere 6n uygulama grubu olmak {izere segkisiz olarak belirlenmistir. Calisma grubuna
kaynaklik eden proje, fen bilgisi ve matematik 6gretmenlerine yonelik oldugundan, bu arastirmanin katilimcilar

bu iki alanda gorev yapan ortaokul 6gretmenleri ile sinirli olmustur. (Tablo 3).
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Tablo 3.

Calisma grubu ve 2021-2022 Egitim - Ogretim Yili gorev kapsamlar:

Katilimer Kodu Cinsiyet Yas Ders verdigi Toplam Siniflarindaki ortalama Gorev ilgesi
smif diizeyi Ogrenci Sayisi Ogrenci sayisi

KF1 E 37 5,7,8 180 30 Narlidere

KEF2 K 38 5,6,7,8 92 22 Menderes

KF3 K 41 8 125 25 Buca

KM1 E 39 5,6,7,8 90 22 Menemen

KM2 K 35 6,8 140 20 Bayrakli

KM3 E 30 7,8 150 30 Buca

Calisma grubunda yer alan 6gretmenler, katildiklar: proje kapsaminda sanal sinif ortamlari, e-6grenme ortamlari,
web 2.0 araclarmin egitim-6gretim stireclerinde sinif degerlendirmesine nasil entegre edilebilecegi, bu araclar
kullanarak nasil etkinlikler olusturulabilecegi konularinda uygulamali egitimler aldiklarmi belirtmislerdir.
Aldiklar1 egitimlerde hangi teknolojik araglar ile bigimlendirici degerlendirme becerilerinin gelistirildigi
hususunda ise; ilkogretim matematik 6gretmeni olan katilimcilar GeoGebra, Edmodo, Desmos, Mentimeter,
Kahoot!, Plickers, Quizizz, Socrative, Wordwall, GoFormative 6grenci yanit sistemleri ve Google classroom
uygulamalari; fen bilgisi 6gretmeni olan katihmcilar ise Kahoot, Socrative, Edmodo, Geogebra. Desmos,
Smartdraw, Imindmap, Edrawmax, Canva, Wordart, Toondoo, Wordwall araglarmi kullandiklarim

belirtmislerdir.

34. Veri Toplama Araci

Katilimcilarin siniflarinda Teknoloji Destekli Bicimlendirici Degerlendirme (TDBD) uygulamaya basladiktan
sonra, siif yonetimi becerilerinde nasil bir gelisme hissettiklerine dair algilarini betimlemek iizere, veri toplama
aract olarak arastirmaci tarafindan hazirlanan yar1 yapilandirilmis goriisme formu kullanilmistir. Sorularin
kapsam gecerligi ve anlamsal tutarliigini saglamak amaciyla, calisma grubuna alman 6gretmenlerle ayni
nitelikteki 6 6gretmen ile TDBD alaninda ¢alismalar1 olan bir 6lgme ve degerlendirme alan uzmanma sorular

gonderilmis; diizeltme Onerilerine gore yapilan diizenlemeler ile saglanmistir.

Calisma grubu ile goriisme yapilmadan 6nce gergeklestirilen bu 6n ¢alisma ile katilimcilarin smif yonetiminin
boyutlar1 hakkinda sorulan sorular1 egitim yonetimi jargonu kapsaminda anlamlandiramadiklari ortaya

ciktigindan goriisme sorularina Agaoglu (2004) tarafindan belirtilen siif yonetimi boyutlari ile ilgili kavramlar:
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aciklayan ek bilgi igerikli sondalar eklenmistir.

Tablo 4.

Goriisme sorular icerigi

No Alani Soru kokleri
1 Bicimlendirici Degerlendirme Bicimlendirici degerlendirme nedir? Bi¢imlendirici degerlendirme ile ne
amaclanir?
2 Teknoloji Destekli Hangi web 2.0 araglarini bicimlendirici degerlendirme i¢in derslerinizde
Bicimlendirici Degerlendirme kullantyorsunuz?
3.1 TDBD kullaniminin “ Smif ortaminin fiziksel diizenine yonelik etkinlikler”
yeterlikleriniz {izerindeki etkisi nasildir?
3.2 TDBD kullaniminin “Plan-program etkinlikleri diizenleme” yeterlikleriniz
tizerindeki etkisi nasildir?
3.3 . TDBD kullaniminin “Sinifta iligkileri diizenleme” yeterlikleriniz tizerindeki
Sinif Yonetimi

etkisi nasildir?

34 TDBD kullaniminin “Davranis diizenlemelerine iliskin etkinlikler”
yeterlikleriniz {izerindeki etkisi nasildir?

3.5 TDBD kullaniminin “Siire kullanimina yonelik etkinlikler” yeterlikleriniz
iizerindeki etkisi nasildir?

Goriigsme sorularinin ilk ikisi ¢alisma grubunda yer alan 6gretmenlerin TDBD’yi nasil tanimladiklarini ve egitim
Ogretim siireglerini yapilandirirken hangi teknolojik araglari kullanmay1 deneyimlediklerini 6grenmek amaciyla
sorulmustur. Bilgi diizeyindeki ilk soru ile 6grenme ortamlarinda hangi teknolojik araglarin kullanilageldigi
hakkindaki ikinci sorunun katilimcilara yoneltilme amaci, egitim 6gretim siireclerinde kullandiklar1 web 2.0
araglarini hatirlamalarini saglayarak smif yonetimi boyutlar ile ilgili olan sonraki sorulara hazir bulunusluk
olusturmaktir. Diger bes soru ise 6gretmenlerin TDBD kullaniminin sinif yonetimi becerilerine ve deneyimlerine

yonelik etkisine iligkin algilarmi 6grenmek amaciyla sorulmustur.
Verilerin Analizi

Goriigsmeler sonrasinda katilimcilar Fen Bilgisi igin F, Matematik i¢in M harfleri ve goriisme sirasina gore 1, 2 ve
3 sayilar1 verilerek kodlanmis (KF2=Katilimci-Fen-2. sirada goriisiilen 6gretmen) ve katihmcilarin verdigi
cevaplar metne dokiilerek kaydedilmistir. Nitel veri analizinde i¢ giivenirlik bagka arastirmacilarin ayni veriyi
kullanarak ayni sonuglara ulasip ulasamayacagma iliskin oldugundan, betimsel analizde i¢ giivenirligin
saglanmasi igin toplanan verilerin dogrudan sunulmasi gereklidir (Yildirim ve Simsek, 2008). Arastirmada
betimsel analiz teknigi dogrultusunda, verilen cevaplar kelime kelime okunarak ifade yayginliklari belirlenmis,
aragtirma sonuglarma yon verecek bir takim ifadeler oldugu gibi alinarak bulgu olarak verilmistir. Ayrica veri

analizinin giivenirligini saglamlastirmak igin goriisme verileri metne dokiildiikten sonra dogrulamalar igin
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katilimcilarin onayina sunulmustur.
4. Bulgular

41.  Bicimlendirici Degerlendirmenin Kapsamina Dair Ogretmen Algilar
Katilimalarin bigimlendirici degerlendirmeyi kendi deneyimlerinden yola ¢ikarak tanimlamasi istenen 1. soruya

verdikleri cevaplar, bigimlendirici degerlendirmenin amaci ve avantajlar1 dogrultusunda olmustur.

Tablo 5.

Bicimlendirici Degerlendirmenin Kapsamina Dair Ogretmen Algilar:

Soru 1 Cey aplarmn Deneyimlerine dair ifadeler
baglami
Rehberlik etmek
Anlik degerlendirmek
Iyilestirici doniit vermek
Amag Ogrencilerin kendi basarilarini izlemelerini saglamak
Bigimlendirici Ogrencilerin yeni 6grenmelere motive olmalarini saglamak
degerlendirmeyi Sonraki dersleri planlamada nitelikli veri olusturmak
tanimlama Ogrenme giicliiklerini belirlemek

Zor, soyut, kavram yanilgis1 ve kargasasi riski olan, 6n 6grenme ve
Avantaj iliski kurma hazirbulunusluklarina dayali konularin 6gretiminde
avantaj saglamaktadir.

KMB3 kodlu katilimcinin cevabi 6rnek olarak aynen verilmistir:

«Bigimlendirici degerlendirme, egitim 0gretimin her asamasmda wuygulanan, egitimin planlanmasinda
yiiriitiilmesinde ve degerlendirmesinde egitimciyi yonlendiren, sadece sonu¢ odakli olmayup siireci de deSerlendiren

degerlendirme tiiriidiir.»

42.  Teknoloji Destekli Bicimlendirici Degerlendirmenin Kapsamina Dair Ogretmen Algilari
Katilimcilarin teknoloji destekli bigimlendirici degerlendirmeyi kendi deneyimlerinden yola ¢ikarak tanimlamasi
istenen ikinci soruya verdikleri cevaplar, TDBD amagli kullanilan web 2.0 araglarmin kullanilma gerekgeleri ve

smiflarinda kullanma sikliklar1 dogrultusunda olmustur (Bkz. Tablo 6).
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Tablo 6

TDBD Kapsamina Dair Ogretmen Algilar:

Soru 2 Web 2.0 arac1  Frekans Deneyimlerine dair ifadeler

C)grenme diizeylerini anlik kontrol etme,
Desmos 3 odevlendirerek 6grenme siirekliligi saglama, net durum
tespiti

Wordwall 4 Hazirbulunuslugun tespiti, eglencelilik, oyun oynama,

Hangi web 2.0 dikkat ¢ekicilik
araglaru Kahoot 6 Genel degerlendirme, eglencelilik, oyun oynama
bicimlendirici
degerlendirme icin ~ Plickers 3 Pratik, hazirbulunusluk durumunu aninda belirleme
derslerinizde . Cok sayida soru ile ders sonu degerlendirmeler i¢in
kullaniyorsunuz?  Quizizz 2 s .
kullanish, yanlislardan 6grenmeye miisait

Wordart 2 Zihinsel semalarin tespiti

Socrative 2 Genel degerlendirme, eglencelilik, oyun oynama

Goformative 2 Canli 6dev ve quizler olusturarak smifta uygulama

43.  TDBD Uygulamalarinin Sinif Yonetimi Yeterliklerine Etkisi
TDBD uygulamalarimin “Simif ortamumn fiziksel diizenine yonelik etkinlikler” diizenleme yeterlikleri

tizerindeki etkisi

Smif ortaminin fiziksel diizenine yonelik etkinlikler; ¢cok boyutluluk, es zamanlilik, anindalik-¢cabukluk, agiklik
ve uzun siirelilik 6zelliklerini saglayacak sekilde, siniftaki hareket alanlarinin belirlenmesi, 6grencilerin tiimiiniin
ogretmeni kolayca gorebilmesi, 6gretim ara¢ gereglerinin kolayca ulasilabilirligi ve 6grencilerin birbirlerinin
derse katilimlarini izleyebilmeleri gibi olanaklara sahip smif ortami diizenleme etkinlikleridir (Agaoglu,2004) .
Bu dogrultuda katilimailar, smiflarinda fiziksel diizeni saglama durumlarma iliskin TDBD bilgi ve becerisine

sahip olmadan 6nceki yeterlikleri ile sahip olduktan sonraki yeterliklerini ifade etmislerdir.
KF1 kodlu katilimcinin cevabi 6rnek olarak aynen verilmistir:

«Klasik egitim yontemlerinin kullamldi§r sumiflarda 6grencilerin alisilagelmis halleri, ders sirasinda siirekli hale
gelen sakinlik ve sessizlik, 6grencilerin soz almaktan cekinmeleri yanlis yapma korkulari, isteksizlikleri vardir. TDBD
araglart ile islenen dersler de ise dzellikle 5. Stnif diizeyinin oyun ¢agr olmasindan dolay: sesli, 151kl1 ve gorsel uyarilar

ile diizenlenmis araglardan dolay: daha aktif daha istekli daha mutlu ve en onemlisi 63renmeye istekli bir sinif ortam

[243]



olusmaktadur.»

TDBD uygulamalarina dair mesleki beceriler kazanmadan 6nce, ders esnasinda siire¢ lgme ve degerlendirme
uygulamalari kapsaminda; siklikla her derste az sayida 6grenciye sozlii olarak soru-cevap ve tahtada sira ile soru
¢ozdiirme seklinde sorular yoneltildigi, nadiren grup ¢alismas: ve etkilesimli tartismalar diizenlendigi cevaplar1
verilmistir. Bu uygulamalarin 6grencilerdeki yansimalarina dair; 6grencilerde “alisilagelmis” bir sekilde sakinlik
ve sessizlik halleri, s6z almaktan cekinmeleri, birbirlerini izlemekten ziyade bireysel olarak “kendini zor
durumdan kurtarmaya” yonelik tutumlar sergiledikleri cevaplar1 verilmistir. Verilen cevaplara gore siftaki
hareket alaninin belirlenmesi, 6grencilerin tiimiiniin 6gretmeni gorebilmesi agilarindan fiziksel diizeni saglama
boyutunda yeterlik gosterildigi ancak 6grencilerin 6gretmen ile etkilesiminin simirli olmasindan kaynakli es
zamanlillk, anindalik-cabukluk acilarindan yeterlilik gosterilemedigi, Ogrencilerin birbirlerinin derse

katilimlarin izlemekten ziyade kimin dl¢iimlendigi ve degerlendirildigini izledigi ortaya ¢ikmaktadir.

TDBD uygulamalarina dair mesleki beceriler kazandiktan sonra web 2.0 araglar1 kullanarak ayni zamanda
smuftaki tiim Ogrencilere soru-cevap yapildigi ve es zamanli olarak Ogrencilere doniit verildigi, web 2.0
araclarinin gorsel ve isitsel olarak ilgi ¢ekici yarismalar seklinde kullaniminin 6grencilerde degerlendirilmekten
ziyade sinif¢a oyun oynama olarak algilandig1 ve talep gordiigli cevaplar: verilmistir. Katilime1 6gretmenlerin
cevaplarina gore TDBD uygulamalari ile siniftaki hareket alaninin belirlenmesi, 6grencilerin tiimiiniin 6gretmeni
gorebilmesi agilarindan fiziksel diizeni saglamanin yani sira her 6grencinin erisimine acik es zamanl katilimli bir
ogretmen-ogrenci ve ogrenci-0grenci etkilesimi olustugu, 6grenci seslerinin olumlu motivasyondan kaynakl
ancak ders dogrultusunda 6gretmen kontroliinde gerceklestigi; bu avantajlarin sinifta 6gretmenin sayginlik

erkini kuvvetlendirdigi yargisina varilmistir.
TDBD uygulamalarinin “Plan-program etkinlikleri” diizenleme yeterlikleri iizerindeki etkisi

“Plan-program etkinlikleri” dersin yillik, {inite ve giinliik planlarmin hazirlanmasi, ders isleyis yontem ve
tekniklerinin belirlenmesi, konu ve kazamimlara uygun arag¢ gere¢ sec¢imi, Ogrencilerin hazirbulunusluk
diizeyinin belirlenmesi, 0gretmenin anlatacagi konu ve kullanacagi 6gretim yontem ve teknigine iliskin bilgi
birikiminin yeterligi etkinlikleridir.

Katilimcr 6gretmenlerin smif yonetiminin plan-program etkinliklerinin diizenlenmesi boyutunda TDBD
uygulamalarinin yillik planlara ve glinliik ders planlarina hi¢ yansitilmadigl ancak kismen haftalik ders

planlarma yansitildig: goriilmiistiir.
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Katilmalardan bir kismmin cevaplar1 6rnek olarak aynen verilmistir:

«Mevcut yillik planlarimizda hala diiz anlatim, soru cevap, bosluk doldurma, yazili sorular gibi klasik yontemler
vardir.»KF1

«TDBD ve buna bagli web 2.0 araglarint kullanirken en az 2 dersi rahatlikla planlayabiliyorum. Bu da bana siire
kullanimini en verimli bigimde yapmam sagliyor.»KF2

«Ogrencileri derse daha fazla motive edici sesli ve gorsel uyarilar ile donatilmis Web 2.0 araclarini yillik ve
glinliik ders planlarina adapte etmemiz gerekli oldugunu diisiiniiyorum.»KF3

«Haftalik ders plami hazirlyyorum. Bunu da hangi web 2.0 aracim kullanmayr uygun buluyorsam ona gore
sekillendiriyorum.»KM1

TDBD'yi smiflarinda aktif olarak uyguladiklarini belirten ¢alisma grubunda, TDBD'nin sinif yonetiminin plan-
program etkinliklerinin diizenlenmesi boyutunda mesleki yeterligin bilgi diizeyinde kaldig1, beceri diizeyine
gecmesi icin ihtiya¢ hissedildigi ancak bu dogrultuda harekete gecilmedigi ortaya ¢ikmistir. Aktif olarak
kullanilan uygulamalarin yillik plana yansitilmamasi sonucuna; 6gretmenler tarafindan yillik planlara 6ziinden
ziyade biirokratik bir gereklilik olarak sekilsel yaklagildigi ve egitim Ogretim siireclerinde takvim olarak

kullanilmaktan pek de 6teye gitmedigi seklinde bir yorum getirilebilir.

TDBD uygulamalarinmin “Sinmifta iliskilerin diizenlenmesiyle ilgili etkinlikler” diizenleme yeterlikleri iizerindeki

etkisi

Smif yonetiminin boyutlarindan “Smufta iliskilerin diizenlenmesiyle ilgili etkinlikler”; 6gretmen- 6grenci ve
ogrenci- ogrenci iligkilerinin dokusunu etkili 6grenme ortamlar1 olusturmak tizere diizenlemek, istenmeyen

ogrenci davranislari ile 6gretimin aksamasini 6nlemeye yonelik etkinliklerdir.

Bu dogrultuda katilimcilar, siniflarinda iligkilerin diizenlenmesini saglama durumlarma iliskin TDBD bilgi ve

becerisine sahip olmadan 6nceki yeterlikleri ile sahip olduktan sonraki yeterliklerini ifade etmislerdir.
KF2 kodlu katilimcimnin cevabi 6rnek olarak aynen verilmistir:

«Web 2.0 araglarimin kullanim sirasinda olusturulan grup/takimlar, 63rencilerin suf ici iliskilerini genellikle

olumlu anlamda etkiliyor.»

Katilimar 6gretmenler tarafindan TDBD uygulamalar1 kullanmadan once o6grencilerin derse olan ilgi ve
alakalarinin azlig1, ders materyallerini yaninda getirme ya da 6devlerini diizenli yapma konusunda zamanla
ciddi sikintilar olustugu, klasik yontemlerin sikiciliginin 6grencilerin olumsuz davramslarin tetikledigine dair

algilar ortaya konmustur.
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Katilima 6gretmenler tarafindan TDBD uygulamalar1 kullanilmaya baglandiktan sonra;

cok daha merakli, sorgulayicy, istekli, heyecanl bir sinif ortami olustugu,
rekabeti arttirdig:

arkadaslik iliskilerini ve akran 6grenme davrarslarin arttigy,

basar1 diizeyinin arttig1,

sosyal iligkilerde geri kalan 6grencilerin de cesaretlenerek sosyallestigi

smif geneli igin yapilan etkinliklerin 6grencilere anlik bireysel doniisiiniin olumlu pekistirme sagladig:

dogrultusunda cevaplarin geldigi goriilmiistiir. Bu bulgular gostermektedir ki; TDBD uygulamalar ile

ogrencileri 6grenme siireclerinde sik ve anlik doniitlerle degerlendirmek, 6grencilere merak duygulari en ytiksek

seviyedeyken zihinsel semalarini istendik sekilde yapilandirmalarimna firsat verir.

TDBD uygulamalarimin “Davrams diizenlemelerine iliskin etkinlikler” diizenleme yeterlikleri iizerindeki etkisi

Smif yonetimi boyutlarindan “Davranis diizenlemelerine iliskin etkinlikler”; smmifta istenen davraniglari

olusturucu ve pekistirici olumlu bir havanin olusturulmasi, sorunlarin ortaya ¢itkmadan tahmin edilerek 6nlemler

alinmasi, smif kurallarmin olusturulmasi, kurallarin sahiplenilmesi, kurallara uyulmasimin saglanmasi ve

istenmeyen davranislarin degistirilmesine yonelik etkinliklerdir.

Bu dogrultuda katilimc1 6gretmenler tarafindan verilen cevaplar su sekilde siralanmustir.

Teknoloji destekli bigimlendirici degerlendirme araclari ile ders islendigi zaman, derse 6nceden hazirlanan

ve istekli sekilde gelen 6grencilerle karsilagiyorum.

Ders sirasinda dikkat gekici, yeni ve eglenceli etkinlikler yapacaklarindan dolay: smnif kurallarma uyma

kuiltiiri olustu.
Ogrencilerin olumsuz davranis aligkanliklar: tizerinde sonme sagladi.

Smuf kurallarmi olusturmada uyaric etkiye sahiptir.

KM1 kodlu katilimcinin cevabi 6rnek olarak aynen verilmistir:

«Ogrenciler bu uygulamalart degerlendirmeden ziyade birer oyun veya yarisma etkinligi gibi gordiiklerinden,

standart ders disiplini digina gikabiliyorlar. Bu bizlere kendini; ciddiye almama, hile yapmaya calisma, uydurma
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teknik aksakliklar dile getirme gibi eylemler seklinde gosterebiliyor baslarda. Ancak zamanla bu uygulamalar: tekrar
ettikce, olumsuz davramglarin sondiigiinii goriiyoruz genellikle. Ciinkii yine duruma oyun olarak bakma iizerinden
ilerlersek, ayni olumsuz davramglara devam ettiklerinde ya “mizik¢i” olarak goriileceklerini ya da oyuna

alinmayacaklarini anliyorlar.»
TDBD kullaniminin “Siire kullanimina yonelik etkinlikler” diizenleme yeterlikleri iizerindeki etkisi

Smuf yonetimi boyutlarindan “Stire kullanimina iligkin etkinlikler”; Smuf icinde 6gretim icin ayrilan siirenin ders
dis1 etkinliklerle engellenmesinin 6nlenmesi, ders siiresinin gesitli etkinliklere akilci dagiliminin saglanmasi,
ogrencilerin sikilmadan ders akisinin siirmesini saglama, 6grenci devamsizlig1 ve okuldan ayrilmalara yonelik

etkinliklerdir.
Bu dogrultuda katilimci 6gretmenler tarafindan verilen cevaplar su sekilde genellenmistir:
e Ders hem 6gretmen hem de 6grenci agisindan akici ve hizl gegiyor.

e Eskisinden daha fazla etkinlik yapilarak kazanimlarin daha kaliteli bir sekilde Ogrencilere verildigi

goriilmektedir.
e TDBD araclarin kullanmak, zamani verimli kullanmaya ve smif basarisina da olumlu katki sagliyor.
KM1 kodlu katilimcinin cevabi 6rnek olarak aynen verilmistir:

«Hem ben hem de 6grencilerim bu uygulamalar: tekrar ettikce ustalasiyoruz, bu da hazirlanma ve de derste

uygulamalart kullanma sirasinda siiveyi daha verimli kullanmay: 6§renmemize yardimct oluyor.»

Katilimar 6gretmenlerin goriislerine gore TDBD uygulamalar1 kullaniminin ders siiresini 6gretmen ve
ogrencilerde hep birlikte etkili kullanma gayreti olusturdugu, birim zamanda yapilan etkinliklerin niceligini ve

niteligini arttirma tizerinde olumlu etkisi oldugu bulgularina ulagilmistir.
5. Sonug¢

Bu arastirmada teknoloji destekli bi¢cimlendirici degerlendirme (TDBD); teknolojiyi kullanma ve derslere
teknolojiyi adapte etme, 6grenme-0gretme stireclerinin anlik 6l¢timlenmesi, 6grencilere net performans doniitleri
verme ve diizeltme yapma yeterligi anlaminda kullanilmigtir. TDBD uygulamalarinin 6gretmenlerin smuf

yonetiminin tiim boyutlarima etkisi ile ilgili olarak 6grencilerin;

e «mizik¢» olmamak, oyun/etkinlik dis1 kalmamak i¢in smif kurallarina uymaya énem vermek,
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e sessiz — yalniz 6grencilerin de etkinliklerde varlik gostermesi,
o etkinlik 6ncesi derse hazirlanarak gelmek,
e Odevleri aksatmamaya gayret gostermek

gibi olumlu yonelimleri olustuguna dair 6gretmen deneyimleri tespit edilmistir. Buradan yola ¢ikarak; TDBD

amach web 2.0 araclarinin kullanimi ile 6gretmenlerin;
o derseilgi cekme,
e motivasyonu arttirma,
e sinif i¢i olumsuz iletisimi azaltma,

o sinif kurallarin birlikte olusturma,

stireyi birlikte etkili kullanma gayreti olusturma
konularindaki smif yonetimi becerileri izerinde olumlu etkisi oldugu sonucuna varilmisgtir.
Goriisme verilerinin betimsel analizi ile elde edilen bulgular dogrultusunda

. Ogretmenlerin kendi deneyimlerinden yola ¢ikilarak teknoloji destekli bigimlendirici O6lgme ve

degerlendirme becerilerinin, simif yonetimi becerilerini artirdigini diistindiikleri ortaya ¢ikmustir.

e TDBD uygulamalarinin smif yonetiminin “Smif ortamimin fiziksel diizeni”, “Smfta iliskilerin
diizenlenmesi”, “Davraniglarin diizenlenmesi” ve “Siire kullanimina yd&nelik etkinlikler” boyutlarinda
olumlu katkis1 oldugu, 6gretmenlerde hem bilgi hem de beceri diizeylerinde siuf yonetimi yeterlikleri
gelistigi;

e “Plan-program etkinliklerinin diizenlenmesi” boyutunda smif yonetimi yeterliklerinin bilgi diizeyinde

kaldigy, yillik ve giinliik ders planlarina TDBD uygulamalarinin hi¢ yansitilmadig1 ancak kismen haftalik

ders planlarina yansitildig: sonucuna ulagilmisgtir.
6. Tartisma ve Oneri

Ogrencilerin teknolojik yollarla 8grenme gereksinimleri ve buna yatkinliklari, $gretmenlerin web 2.0 araglariyla
teknolojik 6lgme ve degerlendirme uygulamalarini derslerine entegre etmeyi 6grenmelerinin geregidir. Egitim

felsefesi olarak benimsenen ilerlemecilik akimi geregi Ogretmenler, “merkezdeki Ogreten” olmak yerine
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“Ogrenicilere yetkin bir 6grenme rehberi” vasfina gecmektedir. Bu dogrultuda 6gretmenlerin yonelmesi gereken
“Ogrenme icin 0l¢me” ve “siireg 6lgme” etkinlikleri web 2.0 araglar1 vb. teknolojiler ile yapilandirildiginda;
ogrenciler iizerinde derse hazirlikli gelme, derste aktif olma tizerine motive edici ve smif ici iliskilerde olumlu

yonde sosyallestirici etkileri oldugu ortaya konmustur.

Bu aragtirma ile 6gretmenlerin mesleki yeterliklerinin yeni bir alanda gelistirilmesinin, 6nceki 6grenmelerine
dayali mesleki yeterlikleri {izerinde de gelisim sagladig1 goriilmiistiir. Ogrenme psikolojisinde “geriye etkili
kolaylagtirma” 6rnegi olarak gosterilebilecek bu sonuca dayanarak hizmetteki 6gretmenlere yonelik; web 2.0
araglari ile TDBD uygulamalarmin hizmet igi egitim kapsamina alinarak uygulamali egitimlerle 6gretmenlerin

mesleki yeterliklerinin desteklenmesi onerilir.
Etik Beyam

Katilimailar, herhangi bir gerekce gostermeksizin istenildigi zaman goriismeyi sonlandirabilecekleri hakkinda
bilgilendirme igeren, goniillii katilimcilik onam formu imzalamiglardir. Aragstirmanin tiim stiregleri etik kurallara

uygun bi¢imde siirdiiriilmiistiir.
Cikar Catismasi ve Yazar Katkilar1

Bu calisma, aragtirmacinin yiiriitiiciiliik gorevi yaptignt TUBITAK 4005 projesinden bagimsiz ve yayginlagtirma
vd. amaglari ile baglantisiz olarak; s6z konusu projenin bitiminden 9 ay sonra ve proje hak sahiplerinden bagimsiz
bir sekilde, projenin katilimcisi olup projeyi basariyla tamamlayan oOgretmenlerden goniillii olanlar ile
ylrtitiilmiistiir. Bu arastirmada ¢ikar gatismasi yoktur ve herhangi bir kisi/kurum veya kurulustan finansman
destegi alinmamustir.
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Bir konunun agiklanmas: amaciyla yapilan ¢izimlere illiistrasyon ya da resimleme denilmektedir. Bir konunun
anlatininda, bir iiriiniin tamtiminda, bir kiyafetin dikilmeden onceki halini gostermek icin ve daha pek ¢ok farkli
amagla illiistrasyona ihtiyac duyulmaktadir. Ulkemizde iiniversitelerin grafik tasarim, gorsel iletisim tasarimi ve
iletisim tasarim boliimlerinin lisans ve lisans iistii programlarmda illiistrasyon konusunda eitim verilmektedir.
Tiirkiye'de gecmiste caligilmsg lisansiistii tezlerin bilimsel bir arastirmayla ele almarak karsilastirilmasinin ve
onerilerde bulunulmasinin, konu tercihlerinin saptanmas: asamasda arastirmacilara yol gdsterecegi
varsayilmaktadir. Tiirkiye'de illiistrasyon konusunda caligilmis yiiksek lisans, sanatta yeterlik ve doktora
tezlerinin farkli yonlerden arastirilmasi makalenin amacini olusturmaktadir. Amag lisansiistii tezlerde
illiistrasyon konusunun cesitli degiskenlere gore incelenmesini saglamak, eksiklikleri saptamak, calisilmayan tez
konularmz belirleyerek nerilerde bulunmaktir. Yiiksek Ogretim Kurulu'nun “Ulusal Tez Merkezi” web sayfast
iizerinden konuyla ilgili anahtar kelimelerin taratilmast yoluyla 2012-2021 yillar: arasinda illiistrasyonla ilgili
calisilmus tezlere erigilmistir. Arastirmalar; anabilim dali, yili, konusu, kullamlan teknik yaklasim, tez tiirii
bakimindan aragtinilms, elde edilen bulgular incelenmistir. Lisansiistii tezler incelendiginde yiiksek lisans tezleri
iizerinde daha fazla calisildi§1, sanatta yeterlik ve doktora tezlerinin sayica daha az oldugu goriilmiistiir. 2019 ve
2021 yidlarinda en fazla tez calismasinin tamamlandi§r, 2014 yilinda ise en az tez ¢alismasimn tamamlandig

goriilmiistiir. Grafik Tasarim / Grafik Anabilim dallar1 en fazla illiistrasyon konusunu ele alan ana bilim dali olmus, egitim bilimleri ise ikinci sirada yer
almigtir. Egitim bilimleri icinde Giizel Sanatlar Egitimi Anabilim Dalinda en fazla tez calismas: yapilmigtir. Kapsam bakimindan ele alindi§inda
illiistrasyon 184 anahtar kelimede, grafik 49 anahtar kelimede, resimleme 22 anahtar kelimede gecmistir. Bir uygulama iiriinii bulunan lisansiistii
tezlerde kullanilan teknikler incelendiginde en fazla dijitalin calisildig1, konu bakimindan incelendiginde ise en fazla yayin illiistrasyonunun ele alindig
goriilmiistiir.
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1. Extended Summary

In this article titled "Illustration: A Content Analysis Study for Postgraduate Thesis", graduate theses on
illustration were analyzed using the content analysis method. The full text of 142 postgraduate theses about
illustration was accessed from the “Ulusal Tez Merkezi” website. These theses were reached by scanning the

keywords of illustration, illustrative, and iconography.

“Content analysis is the process of analyzing qualitative data obtained from various sources, being made
quantitative evaluations, and extracting meaning from the data. (Solmaz ve Gokgearslan quoted from Bauer ve

Salanda, 2016, s. 555).

The illustration is one of the most basic subjects of graphic design departments both in our country and in the
world. The illustration is an important auxiliary tool in the communication processes of human beings. People
sought the best ways to express themselves by using communication channels and also tried to use visuality as
an effective tool in addition to verbal communication. The illustration is one of the most effective means of
expressing oneself through visuality and its history dates back to ancient times. “All element that visually
describes or interprets verbal elements such as titles, slogans or texts is generally referred to as 'illustration'.
(Becer, 2018, 5.210). “The most traditional definition is that illustration tells a story. Some illustrations can tell an
entire story (like graphic novels, comics, and children's picture books), but more often it's an excerpt from a story

- a visual signpost. (Heller ve Pomeroy, 1990, s.12).

It is possible to collect the illustration, which has a wide range of usage from CD covers to press announcements
and educational materials, into three groups as advertisement illustration, publication illustration, scientific and

technical illustration.

In this article titled "Illustration: A Content Analysis Study for Graduate Theses", graduate theses; was researched
according to thesis type, year, department, keywords, techniques used and subject. As a result of the research
conducted on the "Ulusal Tez Merkezi" website of the Council of Higher Education, it was seen that a total of 142
thesis studies were carried out in a 10-year period covering the years 2012-2021. Of these theses, 90.85% are
master's, 5.63% are proficiency in art, and 3.52% are doctoral thesis. In this case, it can be said that doctorate and

proficiency in art thesis work is less, and the subject of illustration is generally preferred more in master's theses.

When the distribution of theses according to years is examined, the years when the thesis work about illustration
is the most intense are 2019 and 2021, and the year with the least is 2014.
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When the graduate theses are examined on the basis of the department; Graphics / graphic design is in the first
place, the department of education is in the second place, and the department of education is followed by the
history of medicine and ethics / medical illustration / nursing and painting department. Illustration is one of the
most fundamental subjects of graphic/ graphic design departments, and therefore more illustration-related thesis
studies have been done in these departments. The fact that illustration has various advantages in the expression
of the subjects has caused the department of education to take second place. Likewise, in the history of medicine
and ethics / medical illustration/nursing departments, the importance of illustration in the expression of complex
and invisible subjects has been realized and illustration has been the subject of theses. The painting department
is another department related to illustration after the graphics department, and therefore, more illustrations had

been examined in the postgraduate thesis rather than in other departments.

The word of illustration was included in 184 keywords. The word of graphic was included in 49 keywords. The

word of iconography was included in 22 keywords.

Application studies were carried out for 65 theses from the postgraduate thesis studies about illustration. When
the techniques used in the application studies were examined, it was seen that many different techniques were
used, but digital had been the most preferred technique. Digital studies had been followed by mixed technique

studies.

When the postgraduate thesis studies in which the application study is made are considered in terms of subject,
it is seen that the publication illustration is mostly studied. In the second place, it is seen that the subject of

scientific and technical illustration is discussed.

Graduate theses made in the last 10 years between 2012-2021 were examined, and theses were handled on the
basis of technique and subject, according to their type, years, departments, and scope. Many original theses that
contributed to the field were encountered, deficiencies were identified, and suggestions were made. It is thought

that this study would contribute to other theses to be made in the next years.
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2. Giris

Insan iletigim kanallarimi kullanarak kendini en iyi bigimde ifade etmenin yolarini aramus, szlii iletisimin yam
sira gorselligi de etkili bir arag olarak kullanmay1 denemistir. Illiistrasyon gorsellik yoluyla bilgiyi ifade etmenin

etkili araclarindan biridir ve tarihi ¢ok eski donemlere kadar uzanmaktadir.

“Ispanya’da Altamira ve Fransa’da Lascaux magaralarimin tavan ve duvarlarinda yer alan resimlerde,
onlary ¢izenlerin giindelik yasamindan sahneler yer almakla birlikte, resimlerin gercekte ne amacla
cizilmis olduklar: bilinmemekteydi. Insan eli izleri, hayvanlar ve soyut bicimler bir torenin parcalart
olarak cizilmis olabilecei gibi, duvarlar: siislemek ya da bilgi paylasimin saglamak icin ¢izilmis de

olabilirdi” (Wigan, 2012, 5.274).

Magara duvarlarina cizilen resimlerin hangi nedenlerle yapildig1 tam olarak bilinmemekle birlikte islevsel bir

amaca hizmet ettigi diisiintiliirse tiim bu ¢izimlerin birer illiistrasyon oldugu séylenebilir.

“En geleneksel tanim, illiistrasyonun bir hikaye anlatmasidir. Bazi illiistrasyonlar biitiin bir hikayeyi anlatabilir
(grafik romanlar, cizgi romanlar ve resimli ¢ocuk kitaplar1 gibi), ancak daha siklikla bir hikayeden bir alintidir-
gorsel bir yon tabelasidir” (Heller ve Pomeroy, 1990, s.12) “Baslik, slogan ya da metin gibi s6zel unsurlar1 gorsel
olarak betimleyen ya da yorumlayan biitiin unsurlara genel olarak ‘illiistrasyon” ad1 verilir” (Becer, 2018, s.210).
[liistrasyon, yalnizca bir yaraticihk pratigini degil, aym zamanda énemli teorik agirligi igeren, diisiinme ve akil
yiiriitme pratigini de tanimlamaktadir. Illiistratoriin bilgisi sadece ellerinde ya da malzemelerin manipiile
edilmesinde degil, ayn1 zamanda onlarin kurnaz algilarinda, keskin sorgulamalarinda ve 6znelerle iliskilerinde

de mevcuttur (Gannon ve Fauchon, 2021, s.5).

Kitap kapagindan, basin ilanina, egitim materyaline kadar kullanim alanmi oldukga genis olan illiistrasyonu
reklam, yayin, bilimsel ve teknik illiistrasyon olarak ii¢ grupta toplamak miimkiindiir. Yayin illiistrasyonu ve
ozellikle glintimiizde oldukga popiiler hale gelen ¢ocuk kitabi illiistrasyonu en yaygin kullanilan, ayn1 zamanda
en eski alanlardan biridir. “Cagdas illiistrasyonun kokleri, resimli kitabin da kokleridir. Bu ilk eserler, renkli
resimler ve harflerle bezenmis ve el yazmalariyla hazirlanmis antik rulo parcalaridir. Misir'm ‘Oliiler Kitabr’

korunabilmis en iyi bilinen 6rnektir” (Cam, 2012, s.13).

Mliistrasyonun etkili kullanim alanlaridan biri de egitimdir. “Egitim; fiziksel uyarimlar sonucu, beyinde istendik
biyo-kimyasal degisiklikler olusturma siireci seklinde tanimlanabilir” (S6nmezden aktaran Erdost, 2013, s. 8).

Egitim siirecinde konularin 6gretilmesinde bir¢ok farkli materyal ve yontem kullanilmaktadir. Gorsellik bir
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konunun aktarilmasinda etkili araglardan biridir. Egitimciler gorselligin ¢ocuklarin 6grenme siireclerinde etkin
dgrenme yollarindan biri oldugunu ifade etmiglerdir. Ogrenme siirecinde resim ve sekiller bellekte kodlanmakta
ve simgesel bellege yerlestirilmektedir. Simgesel bellegin kalici, dayanikli ve etkili olmasi nedeniyle kisi yillar

Once gordiigii resim, sekil ve goriintiileri istediginde hatirlayabilmektedir (Giines, 2002).

Mliistrasyon ¢ok farkh tekniklerle yapilabilir. Kursunkalem / kuruboya, miirekkeple gizim, kegeli kalem ve
marker, suluboya, guaj boya, akrilik, airbrush, kolaj, karisik ve dijital kullanilan tekniklerdir. Mliistrator kendi
hakim oldugu en uygun teknigi secip soze ya da metne dayal bilgiyi illiistrasyonlarla agiklamaktadir. Her
illiistratoriin kendine 6zgii bir tarzi olmakla birlikte amag sozel unsurlar: en etkili bigimde gorsel olarak

betimlemek olmalidir.

Uygun(2012), Tiirkiye’de “egitim tarihi” alaninda yapilmis 61 teze YOK Ulusal Tez Merkezi'nden ulagmus, tezleri
yapilis yillarina, tiniversitelere, konularina ve yontemlerine gore incelemistir. Arastirmaci makalesinde 2010
yilina kadar yapilan lisansiistii tezleri “egitim tarihi”, “Tiirk egitim tarihi”, “6gretmen yetistirme” konulu anahtar

sOzciiklerle taramistir. Arastirma verilerine gore egitim tarihi alaninda smirli sayida ve yiizeysel lisanstistii

tezlerin yapildig1 sonucuna ulagilmigtir.

Ozmutlu (2020), Yiiksek Ogretim Kurulu (YOK) Ulusal Tez Merkezi'nin resmi internet sayfasinda 2006-2018
yillar1 arasinda tamamlanan 536 lisansiistii teze ulagmistir. Lisansiistii tezler tiirleri, tiniversite, danismanlarin
akademik unvanlari, konulari, anabilim/anasanat dalar1 ve yillarina gore analiz edilmistir. Arastrima verilerine
gore grafik tasarim alaninda hazirlanan tezlerin 37 farkli anasanat/anabilim dalinda ¢alisildigi, tez sayilari
bakimindan iiniversiteler arasinda ciddi farkliliklar oldugu, say1r bakimindan yillara gore ciddi anlamda bir
farklilik olmadigy, tezlerin yariya yakinin ilk ii¢ sirada yer alan {iniversiteler biinyesinde ¢alisildi1 sonucuna

ulasilmistir.

Namdar (2019), YOK ulusal tez veri merkezinden “ilkdgretim” ve “gorsel sanatlar” ile ilgili anahtar kelimeleri
taratarak erigime izin verilen tezleri incelemistir. 2016 yili sonuna kadar yapilan 84 tez arastirma kapsaminda ele
alinmistir. Tezler tarihi, boliimii, diizeyi, {iniversitesi, danismanlarin unvani, grup se¢imi, calisma grubu diizeyi
ve ¢alisma grubunun biiyiikliigii, arastirmacinin cinsiyeti, anahtar sozctikler, yontemi, veri toplama araglars, yerli
ve yabanci kaynakgalarmn sayisi ve Oneriler bakimindan aragtirilmistir. Tezi hazirlayanlarin genellikle
kadinlardan olustugu, danismanlarin yardimc dogent unvanina sahip oldugu, en fazla 2011 yilinda tez
tamamlandig1, Gazi Universitesi biinyesinde en fazla tezin calisildigi, boliim bazinda resim-is 6gretmenligi

boliimiinde en fazla tez yapildigy, en fazla ytiiksek lisans diizeyinde tez ¢alisildig1 sonucuna ulagilmistir.
[257]



Felek (2020) 2000-2019 yillar1 arasinda Tiirkiye’de Temel Tasarim Egitimi konsunda yayimlanan tez ve makaleleri
incelemistir. Arastirma kapsaminda 22 tez ¢alismasina ve 24 makaleye ulasmistir. Tezler kullanilan yontemlere,
tiirtine, alanlara, yillara, kaynakca ve sayfa sayisina, yazar ve anahtar sozciik sayisina ve yazarlarin bagl

bulundugu kurumlara gore incelenmistir.

Bu konuda yapilan calismalar incelendiginde 2019 yilindan sonraki egilimlerin saptanmasina yonelik bir bogluk
oldugu goriilmektedir. Bu noktalardan hareketle, bu calismanin amaci lisanstistii tezlerde illiistrasyon
konusunun gesitli degiskenlere gore incelenmesini saglamak, alan yazindaki arastirma agigini saptamak, sik
calisilan konular: belirlemek ve ¢alisilmayan tez konularini belirleyerek onerilerde bulunmaktir. illiistrasyon,
grafik tasarim egitiminin en temel konularidan biri olmanin yan sira egitim siirecinin tiim kademelerinde etkin
bir arag olma ozelligine de sahiptir. Illiistrasyonun karmagik ve gozle goriilmesi olanaksiz konularin

gorsellestirme yoluyla aktarilmasi siirecine 6nemli katkis1 vardir.
2. Yontem

Bu makalede illiistrasyon konulu lisanstistii tezler 2022 yili ocak-nisan aylarinda igerik analizi yontemi
kullanilarak incelenmistir. “Icerik analizi cesitli kaynaklardan elde edilen nitel verilerin analiz edilerek, niceliksel
degerlendirmeler yapilmasi ve verilerden anlam ¢ikarilmasi siirecidir” (Bauer ve Salanda’dan aktaran Solmaz ve

Gokgearslan, 2016, s. 555).

“Ulusal Tez Merkezi” web sayfasindan 2012-2021 yillar1 arasinda ¢alisilmis illiistrasyon konulu 142 lisanstistii
tezin tam metnine erisilmistir. Bu tezlere illiistrasyon, illiistratif ve resimleme anahtar sozciiklerinin taratilmasiyla

ulagilmistir.

Lisanstistii tezler; anabilim dali, tiirli, anahtar sozctikler, yili, konusu ve kullanilan teknikler bakimindan ele
alinmistir. Lisansiistii tez calismalarinda elde edilen bulgular temalara ait frekans degerleri verilerek

sunulmustur.

3. Bulgular
Bu boliimde igerik analizi sonucunda elde edilen bulgular agiklanmaktadir.
3.1. Lisansiistii Tez Caligmalarinin Tiirleri

Lisanstistii tez ¢alismalarinin tiirleri Tablo 1’de verilmistir.
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Tablo 1.

Lisansiistii Tez Calismalariun Tiirleri

Tara Frekans (f) Yiizde (%)
Yiiksek Lisans Tezi 129 %90,85
Sanatta Yeterlik 8 %5,63
Doktora 5 %3,52
Toplam. 142 %100

Yapilan tarama sonucunda, 2012-2021 yillar1 arasinda 10 yillik siirede toplam 142 tane tez calismasiyla
karsilagilmistir. Bu tezlerden % 90,851 yiiksek lisans, % 5,63’ii sanatta yeterlik, % 3, 52’si doktora tezidir.
Mliistrasyon konusunun genellikle yiiksek lisans tezlerinde daha fazla calisildig1, sanatta yeterlik ve doktora

tezlerinin daha az oldugu goriilmektedir.
3.2. Lisansiistii Tez Calismalarinin Yillara Gore Dagilimi

Lisansiistii tez ¢alismalariin yillara gore dagilimi Sekil 1'de verilmistir.

Sekil 1.

Tez Calismalarimin Yillara Gore Dagilim
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Tezlerin yillara gore dagilimi incelendiginde illiistrasyon konusunda lisansiistii tezlerin en fazla calisildig1 ve
tamamlandig yillar 2019 ve 2021, en az tamamlandig: yil ise 2014'tiir. 2019 yilinda 28, 2021 yilinda 20 lisanstistii

tez tamamlanmais, 2014 yilinda ise 7 tez ¢alismasi yapilmistir.
3.3. Lisansiistii Tez Calismalarinin Anabilim Dallarina Gére Dagilimi
Lisansiistii tezlerin anabilim dallarina gore dagilimi Tablo 2’de verilmistir.

Tablo 2.

Lisansiistii Tezlerin Anabilim Dalina Gére Dagilimint Gosteren Tablo

Anabilim Dallar1 Frekans
Grafik Tasarim / Grafik: 81
Egitim 19
Resim 7
Tip tarihi ve Etik / Tibbi Resimleme / Hemsirelik 7
Gorsel Tletisim Tasarimu / Iletisim Bilimleri 6
Sanat ve Tasarim 5
Tekstil ve Moda Tasarimi 3
Bilesik Sanatlar 3
Sanat Tarihi 2
Diger 9

Anabilim dali bazinda lisansiistii tezler arastirildiginda; grafik / grafik tasarim ilk sirada, egitim bilimleri ikinci
sirada bulunmakta, egitim bilimlerini tip tarihi ve etik / tibbi resimleme / hemsirelik ve resim ana sanat dali takip
etmektedir. Illiistrasyon, grafik / grafik tasarimi boliimlerinin en temel konularindan biridir ve bu nedenle bu
boliimlerde daha fazla illiistrasyonla ilgili lisansiistii tez tamamlanmistir. Egitim siirecinde konularin
anlatiminda gorsellikten yararlamlmaktadur, illiistrasyon da etkili bir gorsel 8gedir. “Ogrenciler, dinleme ve
okumada oldugu kadar gozleyerek de bilgiler ve diistinceler edinirler. Gorsellerle zihinsel gortintiiler olusturmak
ve bazi olaylari zihinde canlandirmak daha kolaydir” (Giines, 2007, s.249). Konularin anlatiminda etkili bir arag
olmasi nedeniyle egitim alaninda illiistrasyon konusunda tez ¢alismalar1 yapilmistir. Ayni sekilde tip tarihi ve
etik / tibbi resimleme / hemsirelik boliimlerinde karmasik ve gozle goriilmesi olanaksiz konularin anlatiminda
illiistrasyonun 6nemi fark edilmis ve bu konuda tez calismalari yapilmistir. Resim anasanat dali, grafik
boliimiinden sonra illiistrasyonla iligkili bir bagka boliimdiir ve bu nedenle lisansiistii tezlerde diger boltimlere

gore daha fazla illiistrasyon konusu ¢alisilmstir.
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34. Egitim Anabilim Dallarina Gore Lisansiistii Tez Calismalarinin Dagilimi
Egitim alaninda yapilan lisansiistii tez calismalari incelendiginde giizel sanatlar egitimi anabilim dalinda en fazla
tez calismasi yapildig1 goriilmiistiir. Egitim alaninda yapilan tez caligmalarinin ana bilim dallarina gore dagilimi

Tablo 3’de verilmistir.
Tablo 3.

Egitim Anabilim Dallarina Gore Tez Calismalarinin Dagilimini Gosteren Tablo

Egitim anabilim dallar Frekans

Giizel sanatlar egitimi anabilim dali 11
Temel egitim anabilim dali

Grafik egitimi anabilim dali

Mesleki resim egitimi anabilim dali
Uygulamali sanatlar egitimi anabilim dal
[lkdgretim anabilim dali

_ = N W

Lisanstistii tezler egitim bilimleri bazinda incelendiginde ; Giizel sanatlar egitimi anabilim dalinda 11, temel
egitim anabilim dalinda 3, grafik egitimi anabilim dalinda 2 tez yapildig1 goriilmiistiir. Ogretim programinda
grafikle ilgili ders bulunan bilgisayar ve 6gretim teknolojileri boliimiinde ise hi¢ tez yiriitiilmedigi fark

edilmistir.

Bashiginda egitim sozciigii gegen ancak egitim anabilim dali disinda baska anabilim dallarinda yiiriitiilen tezler
incelendiginde 5 tez galismasi ile karsilasilmistir. Bu tezlerden 3 tanesi grafik anasanat dalinda, bir tanesi resim

anabilim dalinda, 1 tanesi de resimleme anabilim dalinda yapilmustir.
Egitim Bilimlerinde Yiiriitiilen Lisansiistii Tezlerde Ele Alinan Konular

Egitim Bilimleri lisansiistii tez ¢alismalar1 incelendiginde daha ¢ok kitap inceleme konusunun ele alindig:

goriilmektedir. Arastirilan diger konulara Tablo 4 de yer verilmistir.

Tablo 4.

Egitim Bilimlerinde Ele Alinan Konular1 Gosteren Tablo

Ele alinan konular Frekans
Kitap Inceleme 10
Mliistrasyonun Ders Kapsaminda Arastirilmast 3
Mliistrasyonun Egitimdeki Yeri // Etkililigi 3

Diger 3

Egitim Bilimlerinde yiiriitiilen lisansiistii tezler incelendiginde kitap incelemenin 10, illiistrasyonun ders

kapsaminda arastirilmasimin 3, illiistrasyonun egitimdeki yeri ve etkililiginin ise 3 lisansiistii tezde ele alindig:
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goriilmektedir. Egitim Bilimlerinde ytiriitiilen lisansiistii tezler konu bakimindan ele alindiginda Tiirkge, Fen
Bilgisi, Ingilizce ve Hayat Bilgisi ders kitaplarinin birer kez incelendigi goriilmiistiir. Ayrica biyoloji béliimii
ogrencilerine ve genel egitim ve nazal cerrahi egitimine yonelik yapilan birer tez ¢alismasiyla karsilagilmis, okul

oncesi doneme yonelik 5 tez ¢alismasimin yapildig: goriilmiistiir.
3.5. Lisansiistii Tez Calismalarinin Kapsami

Anahtar kelimeler incelendiginde: illiistrasyon, grafik ve resimleme kelimelerinin yogun olarak kullanildig:

gorilmiistiir.

Tablo 5.

Lisansiistii Tezlerde Anahtar Kelimelerin Dagilimi

Anahtar kelimeler Frekans
[lliistrasyon 184
Grafik 49
Resimleme 22

Mliistrasyon sdzciigii 184 anahtar kelimenin icinde gecmistir. Tablo 6'da illiistrasyon sézciigiiniin kullanildig

anahtar sozctiikler ve ne siklikla kullanildigina yer verilmistir.

Tablo 6.

[lliistrasyon Sozciigiiniin Kullamldigi Anahtar Kelimeler

[lliistrasyon sozciigiiniin kullanildig1 anahtar kelimeler Frekans

[lliistrasyon 104
Bilimsel / Teknik illiistrasyon // Tiirkiye’de bilimsel illiistrasyon // ﬂh’istrasyon teknikleri // Bilimsel 15
illiistrasyon

Dijital illiistrasyon 13
Tibbi iliistrasyon // Medikal illiistrasyon 12
[lliistrasyon tarihi // Tarihsel illiistrasyon // Tibbi illiistrasyon tarihi 5
Botanik illiistrasyon 2
Moda illiistrasyonu 2
Yayn illiistrasyonu 2
Diger 29

Grafik sozciigli toplam 49 anahtar sozciigilin i¢inde ge¢mistir. Tablo 7’da grafik sozciiglinlin gectigi anahtar

sozctlikler ve ne siklikla kullanildigina yer verilmistir.
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Tablo 7.

Grafik Sozciigiiniin Gegtigi Anahtar Kelimeler

Grafik sozciigiiniin gectigi anahtar kelimeler Frekans
Grafik / Grafik Tasarim 32
Hareketli grafik (ler) 3
Grafik iletisim / Grafik iletisim siireci 2
Grafik sanatlar 2
Grafik roman 2

Diger 8

Resimleme sozciigii 22 anahtar kelimenin iginde ge¢gmistir. Resimleme sozciigliniin gectigi anahtar kelimeler ve

ne siklikla kullanildigina Tablo’8 de yer verilmistir.

Tablo 8.

Resimleme Sozciigiiniin Gegtigi Anahtar Kelimeler

Resimleme sozciigiiniin gectigi anahtar kelimeler Frekans

Resimleme 10

Diger 12
36.  Bir Uygulama Uriinii Bulunan Lisansiistii Tez Caligmalar1

Mliistrasyonla ilgili yapilan lisansiistii tez galismalarindan 65 tezde uygulama {iriinii vardir. Bir uygulama iiriinii
bulunan tezlerde kullanilan teknikler incelendiginde ¢ok farkl tekniklerin kullanildig: goriilmekle birlikte dijital
en fazla tercih edilen teknik olmustur. Dijital ¢alismalar1 karisik teknikle yapilan ¢alismalar takip etmistir.
Suluboya, guaj boya, kegeli kalem, dijital, kuru boya, pastel, gazete kolaj, kolin, miirekkep, rapido miirekkep,
linol baski, seker hamuru, ¢ikolata hamuru, yenilebilir kumas, jel gida boyasi, isomalt seker ve ¢ikolata,
miirekkepli kalem, kesik uglu tarama ucu, yagliboya karisik teknikle yapilan tezlerde kullanilan malzemelerdir.
Karisik teknigi kolaj ve sulu boya takip etmistir. Tablo 9'da lisansiistii tezlerde kullanilan tekniklere yer

verilmistir.
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Tablo 9.

Uygulama Uriinii Bulunan Lisansiistii Tezlerde Kullanilan Teknikler

Kullanilan Teknikler Frekans
Dijital 36
Karisik teknik (suluboya, guaj boya, kegeli kalem, dijital, kuruboya, pastel, gazete kolaj, kolin, miirekkep, 8

rapido miirekkep, linol baski, seker hamuru, ¢ikolata hamuru, yenilebilir kumas, jel gida boyasi, isomalt seker
ve ¢ikolata, miirekkepli kalem, kesik uclu tarama ucu, yagliboya)

Teknik belirtilmemis

Kolaj

Sulu boya

Pop-up

Linol Baski

Diger

AN DN BB

Uygulama {iriinii bulunan lisansiistii tez ¢alismalar1 konu bakimindan ele alindiginda en fazla yaym
illiistrasyonu {izerinde galisildig1 goriilmektedir. Ikinci sirada ise bilimsel ve teknik illiistrasyon konusunun ele

alindig goriilmektedir. Tablo 10’da lisansiistii tezlerde ele alinan konulara yer verilmistir.

Tablo 10.

Uygulama Uriinii Bulunan Lisansiistii Tezlerde Ele Alinan Konular

Ele Alinan Konular Frekans
Yayin lliistrasyonu 22
(Kitap resimleme, cocuk kitabi, grafik roman, dergi kapagi, ¢izgi roman, basin ilani)

Bilimsel ve Teknik illiistrasyon 14

(Harita illiistrasyonu, tibbi illiistrasyon, medikal illiistrasyon, is saglhigi ve giivenligi ergonomi alani,
botanik illiistrasyon)

Serbest-Sanatsal calisma (Edebi eserden, siirden, Tiirk resminden, arkeolojik buluntulardan yola 9
ctkarak yapilanlar, mizah icerikli illiistrasyon, elestirel illiistrasyon, seramik, Ukiyo-e, 151k renk ve anlam
konulu illiistrasyon)

Oyun Tasarim

Karakter Tasarimi

Afig Tasarimi

Ambalaj Tasarimi

Promosyon Uriin (duvar ortiisii, tablo, yastik kilifi, bez canta, el cantasi, not defteri, bardak altlig1)
Moda Illiistrasyonu

Diger

O NN DN DN W WwWW

4. Tartisma ve Sonug

Bu calismada 2012-2021 yillar1 arasinda tilkemizde yapilan lisansiistii tezler incelenmistir. Tezlerin siklikla grafik,
gorsel iletisim, resim gibi illiistrasyonla iliskili boliimlerde ele alindig1 goriilmekle birlikte Rus dili ve edebiyati

ve Tiirkiyat arastirmalar gibi illiistrasyona uzak boliimlerde de ¢alisildig goriilmiistiir.
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Grafik tasarimi boliimiinden sonra en fazla tez calismasmun yapildigr boliim egitimdir. Gorsellik 6grenme
siireclerini onemli olgiide etkilemektedir. “Insanlar 6grendiklerinin; %83'tinii gérme, %11’ini isitme %3,5'ini
koklama, %1,5ni dokunma, %1’ini tatma duyulariyla edindikleri yasantilar yoluyla 6grenmektedir” (Cilenti’den
aktaran Ismail, 2019, s. 3). Glizel sanatlar egitimi anabilim dali, egitim alaninda en fazla tez yiiriitiilen boliimdiir.
Kitap inceleme konusu egitim alaninda lisanstistii tezlerde en fazla ele alanin konudur. Tiirkge, Fen Bilgisi,
Ingilizce ve Hayat Bilgisi ders kitaplari sadece birer kez incelenmistir. Matematik ve tarih ders kitaplarma y6nelik
bir tez calismasiyla karsilasilmamuistir, bu alan ¢alisiilmayan bir bosluk olarak goriilmektedir. Gorselligin 6grenme
stirecleri tizerindeki olumlu etkisi nedeniyle bu alanlarda da illiistrasyon konusu daha yogun bir bicimde ele
alinmalidir. Okul 6ncesi donem anabilim dalinda 5 lisansiistii tezle karsilagilmistir, en fazla lisansiistii tezin yer

aldig1 alan okul 6ncesi donem anabilim dalidur.

Diinyada tibbi illiistrasyon tip 6grencilerinin karmasgik konular1 gorsellikle 6grenmesi agisindan 6nemli bir yere
sahiptir. Cerrah-sanatg1 Netter, “medikal illiistratorliigii goriilemeyeni ¢izmek, hi¢ yapilmamis olani izlemek ve
bunu binlerce insana sozsiiz olarak soylemek” olarak aciklamistir (Hajar’dan aktaran Seylan, 2016, s.88). Tip
tarihi ve etik / tibbi resimleme / hemsirelik boliimlerinde 7 tane tez bulunmaktadir. Ulkemizde bu konunun ele
alinmas1 6nemlidir. Ancak saghk alanindaki konularin gesitliligi ve genisligi goz oniine alindiginda daha fazla
tez calismasi yapilmasinin yararl olacag1 diisiiniilmektedir. Illiistrasyon moda tasarimi, tekstil tasarimi, gibi
bir¢ok tasarim disiplini i¢inde yer alan 6nemli bir konudur. Lisansiistii tezler incelendiginde i¢ mimarlk
boliimiinde hig tezle karsilasilmamis, endiistriyel sanatlar boliimiinde ise sadece 1 tane lisanstistii tezin
tamamlandi$1 goriilmiistiir. Endiistri tiriinleri tasarimi ve i¢ mimarhk boliimlerinde de illiistrasyonla ilgili

tezlerin ¢alisilmas: alana katki saglamasi bakimindan 6nemlidir.

Mliistrasyonla ilgili tezler incelendiginde 129 yiiksek lisans tezi, 8 sanatta yeterlik ve 5 doktora tezine rastlanmustir.
Yiiksek lisans tezleri sayica daha fazladir oniimiizdeki yillarda sanatta yeterlik ve doktora tezlerine de agirlik

verilmesi Onerilmektedir.

Toplam 142 lisanstistii tezden sadece 65 tezde bir uygulama tirtinii bulunan tez ¢alismas: yapilmistir, oniimiizdeki
yillarda uygulama c¢alismasi yapilan tezlere daha fazla agirlik verilmesinin yararl olacag: diistintilmektedir. Bir
uygulama iiriinii bulunan tezler kullanilan teknik bakimindan ele alindiginda en fazla dijitalin tercih edildigi
gorilmistiir. Bilgisayarlarin yayginlasmasi, son yillarda tabletlerin de yogun bir bigimde kullanilir olmasi ayrica
tasarima yonelik cesitli ve etkili yazilimlarin {iretilmesi gibi nedenler dijitali daha cazip hale getirmistir.
“Bilgisayarda calismanin illiistratore kazandirdig1 en dnemli avantajlar arasinda, Illiistrasyonda geleneksel
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yontemlerle uzun bir siireyi kapsayabilen yaratim siireci ve renk diizenlemesi bilgisayarin kullanimi ile
kisalmigtir. Bununla beraber goriintii kaybi olmadan ¢ogaltma, uzun yillar saklama imkani ve birgok illiistrasyon
teknigini bir arada kullanma olanagini sanatgiya sunmaktadir” (Giirses, 2014, s.61). Dijitalin giincel ve popiiler
olmasi tezlerde daha fazla tercih edilmesine neden olmustur ancak bir¢ok farkli malzemenin bir arada
kullanildigr karisik teknik, deneysel ¢alismalar yapilmasi bakimindan onemlidir. “Suluboya ile karakalem
calismasi, guas boya ile miirekkepli ¢izim, kuru boya ile karakalem ve miirekkepli ¢izim, guas boya, miirekkepli
¢izim ve vb. farkli teknikler bir arada kullanilarak farkli ve giiglii etkiler yaratilabilir” (MEGEP’den aktaran
Pamuklu, 2014, s.47). Karisik teknigin uygulandig: 8 adet tezde djjitalin yan1 sira suluboya, guaj boya, kegeli
kalem, kuru boya, pastel, gazete kolaj, kolin, miirekkep, rapido miirekkep, linol baski, miirekkepli kalem, kesik
uglu tarama ucu ve yaghiboya gibi geleneksel malzemelerin kullanildigy goriilmiistiir. Karigik teknikle yapilan 1
tezde ise seker hamuru, gikolata hamuru, yenilebilir kumas, jel gida boyasi, isomalt seker ve ¢gikolata gibi oldukga
sira dist malzemeler kullanilmistir. Farkli malzemeler sadece karisik teknik iginde denenmemis tek basina tezlere

de konu olmuslardir. Suluboya, akrilik, linol baski, serigrafi, kolaj gibi malzemeler tezlerde ayr1 ayr1 ele alinmugtir.

Bir uygulama iiriinii bulunan lisanstistii tezlerde ele alman konular incelendiginde en fazla yayin illiistrasyonu
konusunda tezle karsilagilmistir. Yaymn illiistrasyonu iginde ise en fazla kitap resimleme konusunda tez
tamamlanmistir. Kitap resimleme illiistrasyonun en yogun kullanildigi iiriinlerden biridir. Ozellikle okul dncesi
donemde okuma yazma bilmeyen ¢ocuklara bir¢cok kavram resimli kitaplarla verilmektedir. Resimli kitaplar okul
oncesi donem ¢ocuklarini dil ve resimle uyarmakta, gelisimine olumlu katkida bulunmakta, elestirel biling
kazanmasina olanak saglamaktadir. Tiim bunlara ek olarak ¢ocugun i¢ gatismalariyla miicadelesinde kolaylik
saglamakta, toplumsallasmasina yardimci olmakta, yaratict bir diisiince yapisi kazanmasma olanak
saglamaktadir (Gonen, 1984). Ikinci sirada ise bilimsel ve teknik illiistrasyon yer almaktadir. Harita illiistrasyonu,
tibbi illiistrasyon, medikal illiistrasyon, is saglig1 ve giivenligi ergonomi alani, botanik illiistrasyon gibi konularda
uygulama galismalari yapilmustir. {lliistrasyon biyolojiden sagliga kadar bircok alanda konularin aciklanmasmda
etkili yollardan biridir. Bu konuda bugiine kadar tez ¢alismalar1 yapilmakla birlikte daha fazla tez ¢alismasi

yapilmasmin yararl olacag: diistiniilmektedir.

Sonug olarak 2012-2021 yillar1 arasinda son 10 yillik siirecte yapilan lisansiistii tezler incelenmis, tezler tiiriine,
yillara, anabilim dallarina, kapsamina gore, teknik ve konu bazinda ele alinmistir. Alana katki saglayan bir¢ok

ozgiin tezle karsilasilmis, eksiklikler saptanmis ve Onerilerde bulunulmustur. Bu ¢alismanin ileriki yillarda

[266]



yapilacak diger lisanstistii tezlere katki saglayacagi, 6zellikle konu se¢imi bakimindan aragtirmacilar igin yol

gosterici olacag: diisiiniilmektedir.
Etik Beyannamesi

Bu ¢alismanin, 6zgiin bir ¢calisma oldugunu; ¢calismanin hazirlik, veri toplama, analiz ve bilgilerin sunumu olmak

iizere tiim asamalarindan bilimsel etik ilke ve kurallarina uygun davrandigimi beyan ederim.
Cikar Catismasi ve Yazar Katkilarn

Bu calismada ¢ikar gatismasi yoktur ve finansman destegi alinmamustr.
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Bu arastirma, simif 6gretmenlerinin veri 6¢renme alaninn isleyisine yonelik goriislerini inceleyen nitel bir
calismadur. Arastirmanin katilimeilarmi, Tzmir ilindeki 2. 3. ve 4. sinif 6gretmenlerinden goniillii 10 6gretmen
olusturmaktadir. Veri toplama yontemi olarak yari-yapilandmlmis goriisme formu kullamilmgtir. Toplanan
veriler icerik analizi ile ¢oziimlenmistir. Icerik analizi sonucunda belirlenen temalar kodlanma frekanslar ile
sayisallagtirlnugtir. Ortaya cikan temalar Ornek ciimleler ile tablo seklinde gosterilmistir. Bu bulgular
sonucunda, veri 6grenme alanmmn 6grenciler tarafindan ¢ok sevilmesine karsm ilkokulda bu 6grenme alan
iizerinde yeteri kadar durulmadig: goriilmiistiir. Ogretmenler goriismelerde her ne kadar veri toplama ile ilgili
bir calisma yapmadiklarini ifade etseler de farkli 6grenme alanlarimda bu tiir etkinliklere yer verdikleri
goriilmiistiir. Bu sonuclar dogrultusunda; veri toplama ve degerlendirme icin farkli 6grenme yaklagimlarimin
kullanilmas: ve 6grenme ortamlarimin uygun hale getirilmesi gerekmektedir. Verilerin toplanmas, islenmesi ve
grafiklerle gdsterip yorumlanmas: sadece matematik dersinde degil sosyal bilgiler ve fen bilimleri derslerinde de
kullanilmaktadir. Bu baglamda veri 6grenme alanmn disiplinler arast bir 6zelligi vardir. O halde dncelikle;
ogrencilerin veri toplama ve degerlendirmede kavramsal anlayislarinin gelistirici yonde, giinliik yasamu icerecek
bicimde etkinlikler iiretilmeli, 6grencilerin birlikte calisacag ve tartiga bilecegi teknik-teknolojik ara¢ donaniml,
ogrenme ortamlart yaratilmalidir.
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1. Extended Summary

The foundations of mathematical development in students are laid in the first years of their education. For this
reason, students' interest in mathematics should be increased and their interest should be drawn in the first years.
Children's mathematical thinking can be developed by choosing learning activities from their close circles in order
to attract their attention from what they learn by exploring. Students' ability to communicate through language,
pictures, and other symbolic means develops rapidly during these years. They begin to think about what
mathematics is and what it means to know and learn mathematics as a student in these years, and in the following
years these views affect the student's thinking, performance, behavior and decisions about learning mathematics.
Therefore, the necessary importance should be given to teaching mathematics in the first steps of primary

education.

One of the most important topics in mathematics teaching is data collection and analysis. Children are as
concerned with the world in which they live as they are with the habits and thoughts of their classmates, teachers,
neighbors, and families. They are really natural researchers. In other words, the necessary infrastructure for data

collection and analysis in children already exists. They collect data to find answers to unanswered questions.

In data analysis, the positive effect of learning the graphics used on children in many ways helps to develop their
thinking skills such as connecting the rules, interpreting the drawing results and making predictions for the
future. At least it makes it easier for them to dare. Such activities give students the experience of starting a

discussion about sampling and presenting the data in the tables.

Although data collection and analysis is such an important issue, this issue is not sufficiently emphasized in the

first stages of primary education in our country.

The aim of this research is to examine and evaluate the opinions of primary school teachers about the content of
"data learning area" in the primary school mathematics curriculum. This research is a qualitative study that

examines primary school teachers' views on the functioning of the data learning domain.

In this study, the interview method, which is a qualitative research type for determining the situation, was used
as a model. Ten classroom teachers working in the primary schools of Buca and Karsiyaka districts of Izmir
province and voluntarily included in the research participated in this research. Semi-structured interview
technique was used as data collection method. A preliminary interview was held with the teachers, the purpose

of the research was explained and the interview form was shown, and it was guaranteed that their identity
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information would be kept confidential. It was stated that the principle of volunteering was sought, and
appointments were made from the teachers who volunteered. In order to prevent data loss during the interviews,
a tape recorder was used and at the end of the interview, the recordings were shown to the subjects and their
final approval was obtained. At the stage of data analysis; By reading teacher statements at different times, themes
were determined with the help of content analysis, similar statements were grouped, ganged up and digitized.

Frequencies and percentages are calculated and shown in a table with example sentences.

As a result of the data analysis obtained, although the data learning area is loved by the students, it is seen that
this learning area is not emphasized enough in primary school. Although the teachers stated in the interviews
that they did not do any work related to data collection, it was seen that they included such activities in different
learning areas. All of the teachers gave the same examples to the students in their graphic drawings. For the figure
graph, they used the class size and the occupations of the parents, the air temperatures for the line graph, and the
numbers of girls and boys in the class for the bar graph. . Teachers devote very little time to data learning. Despite

this, they emphasize that it is a very popular learning area by students.

However, collecting, organizing, presenting and interpreting data and using them in decision making and
estimation processes have become an important skill in today's societies. Today's people must have the ability to
interpret, analyze and evaluate data in order to make sound decisions. Since the use of data to describe events in
the past or to predict the future, dramatic developments in technology have driven the world into the information
age. All people need experience in the data analysis process and general concepts in order to make the right

decisions.
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2. Giris

Is, politika ve giincel yasamda karar vermeye yardimci olan veri miktari sasirtici derecede goktur. Veri toplama,
diizenleme, sergileme ve yorumlama ile bunlarin karar verme, tahmin etme siireglerinde kullanilmasi giintimiiz
toplumlarinda énemli bir beceri durumuna gelmistir. Veriler gegmisteki olaylari tanimlamak i¢in ya da gelecekte
yasanacaklar1 tahmin etmek amagh kullanilmasindan buyana, teknolojideki garpici gelismeler diinyay: bilgi
cagina siiriiklemistir Son ceyrek yiizyilda teknolojideki hizli gelisme ve internetin yaygimnlagmasi ile toplumda
bilgi ve veri toplamanin 6nemi bir kat daha artmistir. Bu degisim glintimiiz egitimcilerinin ve arastirmacilarmin
dikkatini istatistik ve veri analizine yoneltmistir (Temiz ve Tan, 2009; Kader & Mamer, 2008). Toplumdaki
istatistik bilgilerinin giincel hayatta kullanim ihtiyaglarmin artmasi, bilgilerin yazili ya da gorsel medyada
grafikler veya tablolar seklinde karsimiza c¢ikmas: istatistik ve olasilik konularinin matematik 6gretim

programlarinda daha fazla yer almasinin zorunlulugunu ortaya ¢ikarmustir.

Keles ve Giines (2022)'ye gore veri 6grenme alani sayilar ve islemler, geometri, 6lgme gibi 6grenme alanlariyla
birlikte fen , sosyal bilgiler ve hayat bilgisi dersleri ile de yakindan iligkilidir. Veri 6grenme alan1 dort bashk
altinda toplanabilir. Bunlar arastirilabilir sorular olusturma, veri toplama, verileri isleme ve analiz etme ve
sonuglar1 yorumlamadir. Bilgi ve verilerin toplanmasi, degerlendirilmesi ve yorumlanmasi siirecinde istatistiksel
bilgiye ihtiya¢ duyulmaktadir. Matematik egitiminin amaclarindan biri de 6grencilere bu bilgilerle bas edebilme
becerilerini kazandirmaktir. Bireylerde matematiksel gelisimin temelleri egitimlerinin ilk yillarinda atilmaktadur.
Bu nedenle o donemde, 6grencilerin matematige karsi ilgilerini kesfetmelerine olanak saglanmalidir. Ciinkii dil,
resim ve diger sembolik araglarla iletisim kurma yetenekleri bu donemde hizla gelisir. Cocuklar matematigin ne
oldugu ve bunu 6grenmenin insan yasamindaki énemi konusunda diisiince tiretmeye bu yillarda baglarlar ve
ilerleyen yillarda bu goriisler, 6grencinin diisiinmesini, performansini, davranislarin1 ve matematik 6grenme

konusundaki kararlarin etkiler.

Thtiya¢ duyulan bir konuda, sayisal bilgi toplanmasi, bilgilerin diizenlenmesi, islenmesi, yorumlanmas bilgi ve
becerileri {lkdgretim Matematik Programi'nda “veri” baghig1 altinda toplanmig ve bu baglik altinda bir &grenme
alani ayrilmistir. Cocuklarin gelisim donemleri incelendiginde onlarin gergekte dogal arastirmact olduklar
goriilmektedir. Baska bir deyimle c¢ocuklarda veri toplama ve analizi konusunda gerekli alt yapi zaten
mevcuttur (NCTM,2000). Ogrenciler dogustan gelen yeteneklerini kullanarak veri toplayip, bulgular1 bir araya
getirerek basit grafikler olusturabilmelidir. Gergekte, veri analizinde, kullarulan grafik ¢izmenin ¢ocuklar

iizerinde bir¢ok yonden olumlu etkisi vardir ve bu etki 6grencilere, ¢izim sonuglarii yorumlama ve ilerisi i¢in
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tahminlerde bulunma gibi diistinme yeteneklerini gelistirmede yardimc olmaktadir (Mathematics Perspective
and Aims 2000). Verileri diyagramlar, grafikler ve tablolar biciminde diizenleyip sunma, Ogrenciye sayisal
iletisim yollarmi 6greten ve problem ¢ozmede yardimci olan 6nemli bir stratejidir. Giintimiiz insani, saglikh

kararlar verebilmek i¢in veriyi yorumlama ve analiz etme yetenegine sahip olmak zorundadr.

Ogrenciler, smuf arkadaslari, 6gretmenleri, komsulari, ailelerinin aligkanliklar: ve diistinceleri ile ilgili olduklar:
kadar cevrelerindeki diinya ile de ilgilenmektedirler. Onlarin sahip oldugu dogal arastirma yeteneklerinin ortaya
¢ikarilmasi 6nem arz etmektedir. Bagka bir deyimle ¢ocuklarda veri toplama ve analizi konusunda gerekli alt
yap1 zaten vardir. Veri toplamanin temel amaci, aninda cevaplandirilamayacak sorulara cevap bulabilmektir
(New Jersey Core Curriculum Content Standart, 2001). Cocuklar dogal yapilar geregi merakli olduklarindan
¢ogu zaman “Kag tane?” “Ne kadar?” “Ne tiirden?” “Bunlarin hangisi?” gibi sorular sormaktadir. Bu tiir sorular,
cogunlukla veri toplama ve analizi ile ilgili ¢alismalarin baslamasina olanak saglamaktadir. Yine bilinmektedir
ki, ilk yillardan itibaren ¢ocuklar resim ¢izme, el becerilerini kullanma ve gazete kesme ya da gorsel olarak

sunmak istedikleri seyleri fiziksel olarak gosterme yetenegine sahiptirler.

1980°li yillarda yayimlanan ve matematik egitimi iizerinde onemli bir etkiye sahip olan Cockcroft (1982)
raporunda, ¢ocuklarin farkli baglamlarda karsilasilabilecekleri problemlere uygun veri toplama, verileri uygun
gosterimlerle temsil etme ve ¢ikarimlar yapma gibi becerilerinin gelistirilmesi geregi vurgulanmistir (Bakirci,
Ozmantar, ve Bozkurt, 2022). Veri toplama ve analizinde, gercek cisimlerden olusan grafikler, sekil grafikleri,
cizgisel grafikler, stitun grafikleri, daire grafikleri bilgileri sunmanin bir yolu olmasina ragmen veri analizi her
zaman grafikler bigiminde olmamaktadir. Degisik zamanlarda bilgiler, bir zaman ¢izgisi, bir sayisal cetvel, bir
koordinat sistemi, bir liste ya da tahminlerin, sonuglarin veya her ikisinin kaydedildigi bir tablo ya da hatta sekli
cizilmek istenen bilgiyi temsil eden bir diyagram olabilmektedir (Arlington Central School District Poughkeepsie,
1999). Toplanan verilerin, degiskenlerinin tiiriine ve karakteristigine uygun olarak hangi grafik tiiriniin
secileceginin bilinmesi grenci icin dnemlidir. Ornegin, kesikli ve kategorik degiskenlerin frekans dagilimlarinda

dairesel ve stitun grafiklerinin kullanilmas1 daha uygundur (Sevimli, 2022) .

Ogrenciler topladiklar veriyi, sunumlari smif igerisinde paylasmal ve tartisilmalidir. Ciinkii bunlar 6grencilerin
anlayislarini yansitmaktadir. Bu sunumlar 6gretmene, 6grencilerin algilamalari ile ilgili bir yargiya varmasina ve
veri sunumlari ile ilgili onemli noktalarin smif¢a tartisilmaya baslanmasina olanak vermektedir. (MMSD K-5

Mathematics Content Standards for Data Analysis and Pobabity ,2001).
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Veri toplama ve analizi, 6grenci ve 6gretmene, sayilar, cebir, 6lgme ve geometrik kavramlarla ilgili cok sayida
diistince ve islem arasinda baglant1 kurulmasi olanagini vermektedir. Veri analizi ve olasilik tizerinde ¢alisan
ogrenci, matematikle diger bilim dallarinin konular1 ve giincel yasam arasinda iligki kurabilecegini dogal bir

yontem ile belirlemis olmaktadir.

Veri toplama ve analizi ile ilgili alanlarda akil yiiriitme dgrencinin is yasaminda basarili olmasma da yardim
etmektedir. Okulda 0&grenilenler, Ogrenciye oOnceden belirlenen ve kurallarla bagh seylermis gibi
goriinebilmektedir. Veri ve istatistik {izerinde calisarak Ogrenciler, bazi problemlere iliskin ¢6ziimlerin
varsayimlara bagli oldugunu ve bunlarda belli diizeyde bir belirsizligin bulundugunu 6grenebilmektedirler

(EBSCO School Curriculum Standards, 2000).

Matematik ve Fen egitimin énemli bir yere sahip olan veri alaninda; verilerin kaydedilmesi, yorumlanmasi ve
temsil edilmesi gibi aktivitelerin bilimde dogru sorgulamalar yapilabilmesi bakimindan 6nem tasidigy, bu yiizden
ders kitaplarinda ve 6gretim programlarinda yer almasi gerektigi belirtilmektedir (Morris, Masnick, Baker ve
Junglen, 2015). Gerek iilkemizde gerek diger iilkelerde matematik Ogretim programlarinda veri ve olasilik
alanlarmin 6nemli bir yere sahip oldugu goriilmektedir (CCSSI, 2010; NCTM, 2000; MEB, 2018). Toplumda
istatistiksel becerilere olan ihtiyag karsisinda yenilik arayisina gidilmesiyle beraber bu konuda yapilan ¢caligmalar
artmaktadir. Bu baglamda veri isleme alaninin 6grenimi-6gretimi ile ilgili olarak ulusal bir¢ok calisma

bulunmaktadir (Cakmak ve Durmus, 2015; Celik, 2014; Ersoy ve Baser, 2014).

Giiven, Ozmen ve Oztiirk (2012), sekizinci smuf dgrencilerinin tablo, grafik gibi farkli temsili bigimlerini
kullanarak veri okuma ve yorumlama becerilerini incelemeyi amaglamistir. égrencilerden gercek yasam
durumlari igeren etkinlikleri yapmalar1 ve yorumlamalari beklenmistir. Ogrenciler verileri tek boyutta

incelemeye odaklanmistir. Ogrencilerin tablo ve grafik cizimlerinin cogunun hatali oldugu tespit edilmistir.

Selamet (2014), besinci smif 6grencilerinin siklik tablosu, ¢izgi grafigi ve siitun grafigi okuma ile yorumlama
becerilerini incelemeyi amagladig1 calismasimi 181 kiz, 181 erkek 6grenci ile ytirtitmiistiir. Arastirma sonucunda
ogrencilerin en ¢ok c¢izgi grafigine yonelik basarili sonuglar1 oldugunu en az ise siklik tablosunu okuyup
yorumlamada basarili olduklarin tespit etmistir. Bu sonuglarina ek olarak matematige ilgisi olan 6grencilerin

ilgisi olmayanlara gore daha bagarili oldugu sonucuna varmustir.

Hacisalihoglu-Karadeniz (2016), Ogrencilerin veri isleme konusuna iliskin algilarini ortaya ¢ikarmay:

amaclamistir. Arastirma, 2014-2015 egitim Ogretim yilinda 53 besinci siuf 0grencisi ile yiiriitiilmiistiir. Veri
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toplama araci olarak veri isleme konusu kazanimlarina yonelik hazirlanan alti soru kullanilmistir. Aragtirma
sonucunda 6grencilerin aragtirma sorusu iiretmede, veri toplamada, sema veya tablo olusturmada, yorumlamada

ve farkli temsil bigimlerini yorumlamada zorluk yasadiklar: tespit edilmistir.

Yilmaz (2022) , yaptig1 arastirmasinda 1.-8. matematik 6gretim programinin veri isleme 6grenme alanina iliskin
kazanimlarin ve ders kitaplarinin biligsel seviyelerinin ortaya ¢ikarilmasini amaglamis ve ayrica ders kitaplarinda
yer alan gorevler ile 6gretim programindaki kazanimlarin bilissel seviyelerinin birbiriyle ne kadar uyumlu
oldugunu incelemistir. Bu arastirma sonucunda Ogretim programinda yer alan kazanimlar biitiinciil olarak
degerlendirdiginde veri isleme 6grenme alanindaki kazanimlarin agirlikli olarak anlama (%27,1) ve uygulama

(%27,1) seviyelerinde oldugunu belirtmistir.

Yapilan calismalar, 6grencilerin gesitli siif diizeyinde ve matematik digindaki, fen ve sosyal bilimler gibi
disiplinlerde, grafik ve diger gosterim bigimlerinde 6nemli olgiide giigliikler yasadiklarimi gostermektedir. Bu
giicliikler; tablo olusturma, gesitli grafikleri diizenleme, bunlar1 okuma ve yorumlama, grafik ile diger gosterim
bigimlerini iliskilendirme olarak karsimiza ¢ikmaktadir (Bell & Janvier 1981; Padilla, McKenzie & Shaw 1986;
Clement 1989; Leinhardt, Zaslavsky & Stein 1990; Brasell & Rowe 1993; Berg & Philips 1994; Celik ve Saglam-
Arslan 2012).

Istatistik bilgilerinin kullamim ihtiyaclarinin giincel hayatta artmasi, veri ve olasilik konularmin, matematik
Ogretim programlarinda daha fazla yer almasini zorunlu kilmigtir. Matematik egitiminin amaglarindan biri de
ogrencilere bu bilgileri kullanabilme becerilerini kazandirmaktir. Bu arastirmanin amacini, sinif 6gretmenlerinin
ilkogretim matematik dersi 0gretim programinda yer alan “veri 6grenme alani” igerigine iliskin goriislerinin

incelenip degerlendirmesi olusturmaktadir.
3. Yontem

3.1 Aragtirmanin Modeli

Bu aragtirmada, durum tespit etmeye yonelik nitel bir arastirma tiirii olan goriisme yontemi model olarak
kullanilmistir. Veriler bire bir goriisme ile saglanmistir. Arastirmada veriler goriisme formu ile toplanmistir.
Yildirim ve Simgsek’e (2004) gore goriisme formu bir amag i¢in hazirlanmus ise etkili bir iletisim siireci olarak
kullanilabilmektedir. Ayni sekilde Tiirniiklii'ye (2000) gore insanlarin deneyimlerinden faydalanmak ve bu

deneyimleri nasil dile getirdigi ve anlamlandirmaya calismak amaciyla gortisme formlar: kullanilabilmektedir.
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3.2.  Katilimalar
Bu aragtirmaya Izmir ili Buca ve Karsiyaka ilgelerinin ilk okullarinda gérev yapan ve aragtirmaya goniillii olarak

dahil olan 10 sinif 6gretmeni katilmusgtir.

33.  Veri Toplama

Bu arastirmada veri toplama yontemi olarak yar1 yapilandirilmis goriisme teknigi kullanilmigtir. Bu yontem ne
tam yapilandirilmis goriismeler kadar kati ne de yapilandirilmamis goriismeler kadar esnektir; iki ug arasinda
yer almaktadir (Karasar, 1995). Goriisme sorulari hazirlanmadan once, arastirma konusu ile ilgili ulusal ve
uluslararas1 alan yazin taramasi yapilmustir. Gorlisme formu; insanlarin deneyimlerini agiklama ve
anlamlandirma araci oldugu gibi etkili bir iletisim stireci olarak tanimlanmaktadir (Tiirniiklii, 2000; Yildirim ve
Simsek (2004). Konu tasarlandiktan sonra formda yer almasi diistiniilen maddeler belirlenmis ve uzman gortisleri
alinmigtir. Ogretmenlerle 6n gdriisme yapilmis, aragtirmanin amact anlatilarak gdriisme formu gdsterilmis,
kimlik bilgilerinin gizli kalacag1 garantisi verilmistir. Goniilliilitk esasinin arandigy belirtilerek, goniillii olan
ogretmenlerden randevu alinmistir. Goriismeler esnasinda veri kayiplarimi onlemek amaciyla kayit cihazi

kullanilmig goriisme sonunda kayitlar deneklere gosterilerek son onaylar1 da alinmistir.

34.  Veri Analizi

Bu arastirmada, igerik analizi yapilmistir. Nitel veri analizi olan igerik analizi Yildirim ve Simsek (2004), Bastiirk’e
(2013) gore elde edilen verileri agiklayabilecek kavramlara ve iligkilere ulasmak olarak belirtilmektedir. Veriler
nitel goriisme formu dogrultusunda goniillii 6gretmenler ile yapilan goriismelerden elde edilmistir. Gortismeler
teybe kaydedilerek, sdylenenlerin her biri yazili olarak kagitlara gegirilmis ve bilgisayarda yazilmustir. Verilerin
analizi asamasinda; farkli zamanlarda 6gretmen ifadeleri okunarak igerik analizi yardimiyla temalar belirlenmis,
benzer ifadeler gruplanarak getelenmis ve sayisallastirilmistir. Frekans ve yiizdeler hesaplanarak 6rnek ciimleler

ile tablo seklinde gosterilmistir.
4. Bulgular

Ogretmenlerin “Veri” 6grenme alanini nasil iglediklerini belirlemek icin 2, 3 ve 4 sinif gretmenlerinden onuyla
ylz ylize yapilan goriismelerden elde edilen nitel veriler derlenip getelenerek yiizdeye gevrildi. Gortisme

sorulari, ytizdelik dilimler ve 6rnek ciimleler tablo seklinde gosterildi.

[277]



Tablo 1.

Veri Ogrenme Alanini Nasil Islediklerine Iliskin Ogretmen Goriiglerinin Yiizde Olarak Frekans Dagilimi

Frekans (%)

Gorilisme Sorulari Evet Hayir
Veri toplama ile ilgili bir ¢calisma yaptiniz mi1? %0 %100
Toplanan verileri sinifladiniz mi? %0 %100
Smiflamay1 baska konularda yaptiniz mi1? %70 %30
Bu verilerle bu veri 6grenme alanini birlestirdiniz mi? %0 %100
Bu 6grenme alaninda 6grencilerinizden bir beklentiniz oldu mu? %10 %90
Veri 6grenme alanini 6grenciler seviyorlar mi1? %100 %0
Ogrenciler gizilmis bir grafigi yorumlayabilirler mi? %80 %20
Veri 6grenme alani sizce gerekli bir iinite mi? %90 %10
Veri 6grenme alani igin verilen siire yeterli mi? %30 %70
Kitaplardaki bu 6grenme alan ile ilgili alistirmalar yeterli mi? %40 %60
Veri 6grenme alani iizerinde yeteri kadar duruldu mu? %20 %80
Geleneksel 6gretim yontemi mi kullanildi? %90 %10
Bu 6grenme alani diger 6grenme alanlarinin icine dagitilarak mi islendi? %30 %70

Ogretmenlere veri 6grenme alanini nasil islediklerine ait Tablo 1’deki sorular soruldugunda, &gretmenlerin

verdikleri bazi cevaplardan alintilar 6rnek ciimleler halinde asagida belirtilmigtir:

Veri toplama ile ilgili bir ¢alisma yaptiniz mi1?

“Hayir yapmadik ama, 63renciler sosyal dersinde [zmir’i cesitli kaynaklardan, arastirdilar, tarihi ve dogal giizelliklerini
gostermek icin internetten ¢ikardiklar: resimleri kartonlara yapistirip, sergilediler”

“Hayir, ama fen dersinde proje calismalar1 yapryoruz, onlar: tabi arastiriyorlar, topluyorlar, kendileri yapryorlar”
“Hayrr, sosyal dersinde Atatiirk ile gezegen ile 1lgili arastirma yaptirdim”
“Birinci sinifta okuma hizlarim olgerken de yaziyoruz en ¢ok en az okuyani bulduruyoruz”
Toplanan verileri sinifladiniz mi?
“hayr, bu 6renme alaninda yapmadik.”’
Siniflamay1 bagka konularda yaptiniz mi1?
“kiimelerde yaptik, kag tane var, en ¢ok hangisi, en az hangisi”

“biiyiikliik, kiigiikliigii veriyoruz, hangisi biiyiik, hangisi kiiciik, hangisi kisa, hangisi yakin, hangisi algak, hangisi yiiksek
bunlar1 veriyorum”

“azlik cokluk diye stmiflandiriyoruz”
“biiyiikliik kiiciikliik bunlar basit diye gecip gideriz, aslinda ¢ok onemli bunlar oyun ¢ocugudur”

Bu verilerle bu veri 6grenme alanini birlestirdiniz mi?
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“hayir, ama bu kadar onemli oldugunu bilseydik yapardik”
Bu 6grenme alaninda dgrencilerinizden bir beklentiniz oldu mu?
“ozgiivenleri gelissin istiyorum”
“ormanlarmmz gittikce azaliyor, bunu cocu§un gormesi yorum yapabilmesi onemli”

“herhangi bir grafik ile karsilasti§inda oradaki oranlar: kiyaslamasin beklerim, gelecege doniik yorum yapabilmesini
isterim, 0rnegin niifus artisini gosteren bir grafikte, niifus artiyor mu azaliyor mu, hangi yillarda artms, bu sekil

yorum yapabilmeli”
“ortalamay1 hesaplamalarini beklerim.”
“problem ¢ozme, sinif mevcudunu bulmay: yapabilmeliler.”
“becerilerinin gelismesini isterim”
Veri 6grenme alanii 6grenciler seviyorlar mi1?

“sekiller oldugu icin ¢ocuklar ¢ok seviyor”
“grafikleri isledigimizde ¢ocuklarin hoguna gidiyor, ciinkii sekille calismak, beyne, goze yani gorsel oldugundan her
tiirlii duyusunu kullaniyor, kiyasliyor matematik zekas: gelisiyor, aslinda ruhsal olarak da kendini tatmin ediyor”

“ogrencilerin kitapta ¢ok dikkatini cekti, 6gretmenim ne zaman buraya gelecegiz diye merakla sorup durdular, arzu
ettikleri anda one aldim”
“resim yapmay1 ¢cok sevdikleri igin sekil grafigini daha iyi kavriyorlar”
Ogrenciler gizilmis bir grafigi yorumlayabilirler mi?
“siitun grafigini 6grenci yorumlayabilir”
“ogrenciler grafikleri cizemezler, ama kitapta hazir ¢izilmis grafikleri yorumlayabilirler *

“kitaplardaki hazir grafigi okuyup, yorumlayabilirler ama sen kendin bir grafik olustur deyince zorluk  olabilir”

Veri 6grenme alani sizce gerekli bir tinite mi?
“yapilanlar: somut olarak gordiigii icin gerekli”
“kiyaslama yaptig icin gerekli”

“sekil, goze hitap ettigi icin gerekli”

Veri 6grenme alani igin verilen siire yeterli mi?
“yeterli degil, cok az, biz cok Onemsemiyoruz daha ¢cok problem ¢ozme iizerinde duruyoruz, ben bile o kadar 6nemli bir

iinite oldugunun farkinda degildim.”
“veri 6grenme alani sonda olan bir iinite, hep sona kaliyor, bir giinde iki giinde toparlamaya ¢alistyorum, sadece ben degil

biitiin 6gretmenler ayni yapiyor”

“ayrilan siire bence yeterli “
“cok az, yani sadece bir iiniteye bir ders konusu ayrilmis, bir toplama konusu, ¢arpma konusu, problemler o kadar ¢ok
var ki mesela her iinitede sayilar gittikce artarak yer aliyor ama grafikler sadece bir iki ders”

Kitaplardaki bu 6grenme alani ile ilgili alistirmalar yeterli mi?
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“daha onceki yillarda daha detayl idi, bu yil programda daha yiizeysel ele aliniyor’
“bir iki derste grafikleri bitirdigimiz igin ¢ok bile”
“yeterli alistirma yok, grafikleri kendimiz tiretmek zorunda kaliyoruz”

“bence yeterli, 63rencilerin kitapta cok dikkatini gekti”
“bir iki derste grafikleri bitirdigimiz igin ¢ok bile”

Veri 6grenme alarn {izerinde yeteri kadar duruldu mu?
“verilen siire kadar iizerinde duruldu”
“son 6grenme alant oldugu icin iizerinde fazla durmadik”
Geleneksel 6gretim yontemi mi kullanildi?
“sadece tahtada verdim ama ¢ocuklardan bu konuda pek beklentim olmadi

“ozel calisma kagdr kullanmiyoruz, once beraber tahtaya bir tane ¢iziyoruz, verileri bir kenara yaziyoruz, sonra
tablomuzu olusturuyoruz, her sekil kag 6§renciyi gostersin hesapliyoruz, bu kadar 6grenci kag tane sekli cizmemiz
gerekiyor, bunu hesaplayip ciziyoruz, ayni ornegi onlarda defterlerine geciriyorlar”

“qrafigin ne oldugunu, sekil ile gosterim oldugunu, grafiklerle ve sekillerle belli oranlarin gosterildigini tek tek anlatiyor,
grafikleri ¢iziyorum”

“soru cevap metodu ile yaptirtyorum, bos bir kiime yaptirip, onun icini sen doldur diyorum”
Bu 6grenme alani diger 6grenme alanlarmin igine dagitilarak mi islendi?

“zamam geldiginde ayr1 bir 6grenme alani olarak iki saatte islendi”

“grafikler iinitesini sekiz iinitemiz var ise onlara dagitiyoruz”

“ben matematikte bir konuyu basladim m1 devam ediyorum, ¢ocugun tam kavramasim saglayip, o konu ile ilgili tiim
bilgileri veriyorum”

“bir tinite olarak verilmiyor. Bir iinitenin i¢indeki konu olarak veriliyor.”
Tablo 1'de 6gretmenlerin veri 6grenme alaninda, verileri toplama ve siniflama konusundaki goriislerinin ytizde
olarak frekanslar1 ve ornek ctimleleri belirtilmistir. Arastirmaci tarafindan 6gretmenlere veri toplama ile ilgili
bir calisma yapip yapmadiklari, eger yaptilarsa bu verileri smiflayip, bu 6grenme alanin ile iliskisini bilip
bilmedikleri, bagka derslerinde de veri toplayip toplamadiklar: soruldu. Bu 6gretmenlerin %100’ bu konu
islenirken veri toplama ile ilgili bir ¢alisma yapmadiklarini belirtmislerdir. Verileri simnifladiniz mi1? diye
soruldugunda ise %100l boyle bir ¢calisma yapmadiklarini sdyleyerek, %70'i ise bagka konularda ve derslerde
verileri sinifladiklarmi belirtmislerdir. Yapilan goriisme sonucunda 6gretmenlerin cogunun toplanan veriler ve
bunlarin smiflara ayrilmasinin; bu 6grenme alam ile ilgisinin bu kadar 6nemli oldugunu bilmediklerini

belirtmislerdir.
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Tablo 2.

Veri 6grenme alan: bitiminde 6grencilerin kazanimlarina iliskin 63retmen goriislerinin yiizde olarak frekans dagilimi

Frekans (%)
Goriisme Sorular Evet Hayir
Kiyaslama yapabilirler %30 %70
Ortalama hesaplayabilirler %10 %90
Ozgiiveni gelisir %10 %90
Cevresindeki varliklar1 6grenir %10 %90
Becerileri gelisir %20 %80
Problem ¢ozebilirler %40 %60

Veri 6grenme alan1 bitiminde 6grencilerin kazanimlarina iliskin 6gretmen gortislerinden 6rnek ciimleler asagida

belirtilmistir.

Ogrencilerin kiyaslama yapabilmeleri;

“tabi ki cocuk burada kiyaslama yapiyor, seciyor, cogunlugun icinden uzunu ¢ikaracak ise ¢ikariyor, en ¢ok soruya cevap
veren Ggrenci, hangi soru iizerinde en ¢ok , en az yanls yapilmis tabii ki bunlar matematik”

Ogrencilerin ortalamay1 hesaplayabilmeleri;
“stmifta ortalama kag 6grenci var hesaplayabilirler”
Ogrencilerin dzgiivenlerinin gelismesi;
“cocuk tek bagina grafik cizebildiginde, ben bunu yapabiliyorum diye 6zgiiveni gelisir”
Ogrencilerin cevresindeki varliklar1 6grenmeleri;
“varliklar: tanir, kim hangi seviyede bunlar: kavramaya calisir”
Ogrencilerin becerilerinin gelismesi;

“becerilerinin gelismesi ve yorulmamas: agisindan, ¢ocugun oniine yapamayacagi bir seyi koydugumuzda korkar, ama
yapabilecegi bir seyi koydugumuzda, ¢itay: zaten yapa yapa kendi yiikseltir ve kendisi bile farkina varmaz”

Ogrencilerin problem ¢ozebilmeleri;

“problem ¢ozmede, sinif mevcudunu bulmada kazanimlary olur”

Veri 6grenme alani sonunda 6grencilerin ne gibi kazanimlar1 oldugu Tablo 2’de soruldugunda; 6grencilerin
%30"u kiyaslama yapabildiklerini, %10'u verilerin ortalamasini hesaplayabildiklerini, %10'u bu veri 6grenme
alani ile 6zgiivenlerinin gelistigini ve ¢evresindeki varliklar1 6grendigini, %20’si becerilerinin gelistigini ve %401

ise problem ¢dzme becerilerinin gelistigini belirtmislerdir.

[281]



Tablo 3.

Ogretmenlerin verileri sunmak icin hangi grafikleri kullandiklar: konusundaki gériislerinin yiizde olarak frekans dagilimlar:

Frekans (%)
Goriisme Sorulari Evet Hayir
Sekil grafigi %100 %0
Siitun grafigi %100 %0
Cizgi grafigi %60 %40
Daire grafigi %30 %70

Ogretmenlere verileri gosterirken hangi grafikleri kullamiyorsunuz ve giziyorsunuz diye soruldugunda;

o0gretmenlerin verdikleri yanitlardan alinan 6rnek ciimleler asagida belirtilmistir.

Sekil grafigi ¢izme:
“once sekil grafii ile baslyoruz, cocuklar cok zekiler hemen anliyorlar”
“sekil grafigini 6grenciler daha iyi kavriyorlar daha cok resim yapmay: sevdikleri icin”
“once sinif mevcudunu sekil grafigi ile gosterip bunu simifa astyoruz”

“sekil grafiklerini bir ve ikinci sinifta iken kendim yapiyorum, ama cocuklara soruyorum Ornegin kag kisinin annesi,
memur bes kisi, bu bes kisiyi bir resimde g0steriyoruz”

“stmif mevcudu grafiklerini kendim yapmiyorum, 6grencilere yaptirtyorum kendileri yaptigi seyleri hic unutmuyorlar”

“ticiincii simifta sekil grafigi ile stmif mevcudunu bulduruyoruz. Bir sekil su kadari gosteriyorsa, kag tane sekil ¢izmis isek
carparak simif mevcudunu bulduk”
Siitun grafigi ¢izme;

“stitun grafigi olarak kiz erkek grafigi ¢cizdiler

“stmifta bulunan veli grafigini yapryoruz, velilerin mesleklerini 6greniyoruz serbest meslek, devler memuru vs. siitun
grafigini simifta 6grencilerle hep birlikte yapryoruz”

“dersi iglerken simif mevcutlar ile ilgili siitun grafigi yapryoruz su sinif bu kadar bu simif bu kadar diye”
“Cocuklarim airliklarim tartip, siitun grafigini yapiyoruz ve sinifta asiyoruz.”
Cizgi grafigi cizme;
“hava, sicaklik dlgiimlerini ¢izgi grafigi ile gosterdiler”
“ormanlik alanlar ile ilgili bir calismada 6Srenciler isteneni ¢izgi grafigi ile gosterdiler”
Daire grafigi ¢izme:

“daire grafigini sosyal da cok kullantyoruz”
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Tablo 3, 6gretmenlerin veri 0grenme alaninda en ¢ok hangi grafikleri kullandiklarma iliskin goriislerini
aciklamaktadir. Tabloya gore 6gretmenlerin %100 “ii sekil ve siitun grafiklerini en ¢cok kullandiklarini, %601 ise

cizgi grafigini ve %30 ‘u ise daire grafigini sosyal dersinde kullandiklarini belirtmislerdir.
5. Sonu¢ Ve Tartisma

Bu arastirmada ilkokul 6gretmenlerinin veri dgrenme alaru ile ilgili goriisleri incelenmistir. Ogretmenler
goriismelerde her ne kadar veri toplama ile ilgili bir calisma yapmadiklarmi ifade etseler de farkli 6grenme
alanlarinda bu tiir etkinliklere yer verdikleri goriilmiistiir. Bu ¢alisma; Yilmaz ve Sonay-Ay’in (2016), 6grencilerin

veri tiirlerini ayirt edebilmede eksikliklerin oldugu ortaya ¢ikardigi arastirmasi ile uyum gostermektedir.

Gorilisme yapilan 6gretmenlerin tiimii 6grencilere grafik cizimlerinde ayni 6rnekleri vermislerdir. Sekil grafigi
i¢in smif mevcudunu ve velilerin mesleklerini, ¢izgi grafigi i¢in hava sicakliklarin, stitun grafigi i¢inse smiftaki
kiz, erkek sayilarini kullanmiglardir. Giiven, Ozmen ve Oztiirk (2012), yaptiklar1 aragtirmada; grencilerin tablo,

grafik ¢izimlerinde ¢ogunun hatali oldugu tespit edilmistir. Sonug, bu ¢alisma ile benzerlik olusturmaktadar.

Hig bir gretmen kitap haricinde farkli, §grencinin yakin gevresi ile ilgili bir grafik ¢izdirmemistir. Ogretmenlerin
¢ogu sadece kitapta oldugu i¢in bu 6grenme alanina yer verdiklerini sdylemektedir. Ancak arastirmaci tarafindan
onemi vurgulaninca bu veri alanimin gercekten dnemli olduguna inanmaktadirlar. Ogretmenler veri grenme
alanimna ¢ok az zaman ayirmaktadir, hatta bazi1 6gretmenler grafiklerin bir 6grenme alan1 olmadigini sadece bir
alt 6grenme alani oldugunu iddia etmislerdir. Kendilerinin bu 6grenme alani {izerinde fazla durmamalarina
ragmen Ogrenciler tarafindan ¢ok sevilen bir 6grenme alani oldugunu vurgulamaktadirlar. Veri 6grenme alan:
geleneksel yontem ile 6grencilere anlatilmakta, grafikler 6gretmen tarafindan tahtaya ¢izilmekte ve 6grenciler

izlemektedir.

Bakirci, Ozmantar ve Bozkurt (2022)'de 6gretmenlerin veri isleme 6grenme alanma iliskin sinav sorularmi
hazirlarken, Ogretim programindaki kazanimlara ve agirligina gore yapip yapmadiklarmi inceledikleri
arastirmalarinda; 6gretmenlerin soru hazirlarken veri 6grenme alanmin kazanimlariin sayisina ve oranlarina

dikkat etmediklerini belirtmiglerdir. Bu sonug arastirma ile uyum gostermektedir.

Goriisme yapilan ogretmenler Ogrencilerin kendi baslarina grafik gizemediklerini, ama ¢izilmis bir grafigi
rahatlikla okuyup yorumlayabildiklerini belirtmektedirler. Sezgin- Memnun (2013), arastirmasinda 6grencilerin
biiyiik cogunlugunun ¢izgi grafigi okuma becerilerinin yiiksek oldugunu ancak grafik ¢izme becerilerinin diisiik
oldugunu gostermistir. Ayrica ders basarilarmin grafik okuma ve ¢izme becerilerini etkiledigi sonucuna
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varilmistir. Selamet (2014) de yaptig1 arastirmada Ogrencilerin en ¢ok ¢izgi grafigine yonelik basarili sonuglar:
oldugunu en az ise siklik tablosunu okuyup yorumlamada basarili olduklarini tespit etmistir. Bu arastirma

sonuglari, bu ¢alisma ile uyum olusturmaktadir.

Giirel, Kose ve Erkahraman (2022)’'de 50 sosyal bilgiler 6gretmen adaylar ile yaptiklari arastirmalarinda
katilmailarin ¢cogunun az sayida veri iceren grafikleri rahathikla okuyabildigini bunun yaninda ¢ok sayida veri
grubunu iceren, karmasgik bir gortiniime sahip olan grafikleri okuyamadiklarin, iki veya daha fazla veri grubunu

bir grafige aktarmakta giigliik yasadiklarini belirtmislerdir. Bu sonug arastirma ile uyum gostermektedir.

Biitiin bu agiklamalardan goriildiigii tizere 6gretmenlerle yapilan goriismeler sonucunda veri 6grenme alaninin
ogrenciler tarafindan ¢ok sevilmesine karsin ilkokulda bu 6grenme alani iizerinde yeteri kadar durulmadig:
goriilmektedir. Oysa veriyi toplama, diizenleme, sunma ve yorumlama ile bunlarin karar verme, tahmin etme
stireglerinde kullanilmas: giiniimiiz toplumlarinda dnemli bir beceri durumuna gelmistir. Verilerin ge¢misteki
olaylari tamimlamak ya da gelecegi tahmin etmek i¢in kullanilmasindan bu yana teknolojideki ¢arpici gelismeler,
diinyay1 bilgi ¢cagina stirtiklemistir. Tiim insanlarin dogru kararlar verebilmesi icin veri ¢oziimleme siirecinde ve
genel kavramlar konusunda deneyimlere gereksinimleri vardir. Oysa bu yastaki cocuklar dogal arastirmacilardir,
onlar smif arkadaslari, 6gretmenleri, komsulari, ailelerinin aliskanliklar1 ve diistinceleri ile ilgili olduklar1 kadar
cevrelerindeki diinya ile de ilgilenmekte, dogal yapilar: geregi merakli olduklarindan “’kag tane?” ,ne kadar?”
” ne tiirden?” ,”bunlarin hangisi?”” gibi sorular sormaktadirlar. Bu tiir sorular ise cogunlukla veri toplama ve
degerlendirme ile ilgili calismalarin baglamasma katki koymaktadir (New Jersey Core Curriculum Content

Standart 2001).

Cocuklar Ilk yillardan itibaren resim cizme, el becerilerini kullanma ve gazete kesme ya da gorsel olarak sunmak
istedikleri seyleri fiziksel olarak gosterme yetenegine sahiptirler. Veri toplama ve degerlendirmesinde, gercek
cisimlerden olusan nesne grafikleri, sekil, siitun, ¢izgi ve daire grafikleri verileri sunmanin birer yoludur.
Ogrencilerin topladiklar verilerden hazirladigi sunumlar, smif icerisinde paylasilmali ve tartigilmalidir. Verilerin
tablolar ya da grafikler biciminde diizenlenip sunulmasi, 6grenciye sayisal iletisim yollarini 6greten ve problem

¢bzmede yardimci olan 6nemli bir yoldur.

Giiniimiiz insani, saglikli kararlar verebilmek igin veriyi yorumlama ve analiz edip degerlendirme yetenegine
sahip olmak zorundadir. Tlkgretimde veri konusu islenirken farkli gosterimlerde kullanilan say1, sembol ve

noktalarin ne anlama geldigi tartisilmali, bu sayinin bazen verinin sayisal degerini gosterirken bazen de o verinin
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anladikca da farkli gosterimleri kargilagtirabilmeyi kazandirabilir (MEB 2009). Ogrencilerin verilerin yer aldig
icerik dogrultusunda tablo, grafik gibi farkli temsil bigimlerini kullanarak verileri olusturma, okuma ve
yorumlama becerilerini gelistirmelerinde bu temsil bicimlerinin énemi vurgulanmaktadir (Temiz ve Tan 2009).
Dolayisiyla verilerin bu tiir grafik ve tablo olarak diizenlenmesi onlarn daha iyi anlagilmasma ve
yorumlanmasina yardimci olacaktir (Cepni, Ayas, Johnson & Turgut 1997). Cocuklarda veri toplama ve analizi

konusunda gerekli alt yap1 zaten mevcuttur.

Veri toplama ve degerlendirme igin farkli 6grenme yaklagimlarimin kullanilmasi ve 6grenme ortamlarimin uygun
hale getirilmesi gerekmektedir. Verilerin toplanmasi, islenmesi ve grafiklerle gosterip yorumlanmas: sadece
matematik dersinde degil sosyal bilgiler ve fen bilimleri derslerinde de kullanilmaktadir. Bu baglamda veri
konusunun disiplinler arasi bir 6zelligi vardir. O halde oncelikle; 6grencilerin veri toplama ve degerlendirmede
kavramsal anlayislarinin gelistirici yonde, giinliik yasami icerecek bigimde etkinlikler iiretilmeli, 6grencilerin
birlikte ¢alisacag ve tartisabilecegi teknik - teknolojik arag donanimli, 6grenme ortamlar: yaratilmalidir. Biitiin
bu yukaridaki bilgilerden, veri 6grenme alaninin 6nemli bir temel 6grenme alani1 oldugu anlagilmaktadir. Buna

karsin iilkemizde ilkogretimin ilk kademesinde, bu 6grenme alaninin yeterince 6nemsenmedigi gortilmektedir.
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