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This study contributes to the existing research on early childhood teachers’” perceptions of
technology and its integration into mathematics-related activities. In this qualitative study,
the analysis draws on focus group discussions with 20 teachers. The findings suggest that
although early childhood teachers held a positive attitude towards technology and
acknowledged its role in young children’s lives and learning, its integration remains limited
in these classrooms. The participant teachers mentioned barriers that hinder technology
integration, including inadequate classroom equipment, limited teacher competence, and
insufficient professional development opportunities. Also, most participants reported only
using songs, videos, and images to teach mathematical concepts through drills and practice
within a controlled instructional setting. Therefore, education authorities should re-
consider early childhood teacher education programs and professional development
opportunities to enable pre- and in-service teachers to teach mathematical concepts to
young children with technology. Implications for future studies and limitations of the study
are provided.

Neredeyiz? - Erken Cocukluk Siniflarinda Teknolojiyle Matematik Ogretimi

MAKALE BILGIiLERI

Oz

DOI: 10.29299/kefad.1551416

Yiikleme: 17.09.2024
Diizeltme: 28.11.2024
Kabul: 02.12.2024

Anahtar Kelimeler:

Erken Cocukluk,
Teknoloji Entegrasyonu,

Matematik

Bu calismada, okul 6ncesi 6gretmenlerinin teknoloji hakkindaki genel algilar1 ve teknolojiyi
matematik etkinliklerine entegre edilmesi {izerine olan alanyazmna katki yapmay1
amaglanmistir. Toplamda 20 okul dncesi 6gretmeninin katildig1 bu nitel calismada veriler
odak grup goriismeleri ile toplanmistir. Yapilan analizler sonucunda, okul Oncesi
Ogretmenlerinin teknolojiye karsi olumlu bir tutuma sahip olduklar1 ve teknolojinin kiigtik
¢ocuklarin yasamlarinda ve dgrenmelerinde 6nemli rol oynadigini kabul ettikleri, ancak
anasiniflarinda teknoloji entegrasyonunun hala simrh seviyede oldugu bulunmustur.
Ogretmenler smiflardaki yetersiz veya eksik ekipman, teknoloji kullanimina yonelik
becerilerindeki sinirhiliklar ve smirli mesleki gelisim olanaklar: gibi bariyerlerin varhgindan
s0z etmislerdir. Ayrica dgretmenler matematik etkinliklerinde teknolojiyi sadece sarki
calmak, resim gostermek ve video oynatmak gibi kendi kontrollerinde olacak sekilde
kullandiklarin ifade etmislerdir. Sonug olarak, okul éncesi 6gretmen yetistiren kurumlarin
egitim programlarini ve Milli Egitim Bakanligi'nin ise 6gretmenlere sunulan ve teknoloji
kullanimina yonelik olan hizmet-i¢i egitimlerinin yapisini yeniden degerlendirmeleri
onerilmektedir. Yapilan bu ¢alismanin smurliliklar1 ve gelecekte yapilacak olan ¢alismalara
yonelik 6neriler sunulmustur.

Sorumlu Yazar! : Filiz Elmali, Dog. Dr., Firat Universitesi, Tiirkiye, fvarol@firat.edu.tr
Yazar? : Oguzhan Ozdemir, Dog. Dr., Firat Universitesi, Tiirkiye, oguzhan@firat.edu.tr
Yazar3 : Seda Ozer Sanal, Dog. Dr., Firat Universitesi, Tiirkiye, sedaozer@firat.edu.tr


http://kefad.ahievran.edu.tr/
https://orcid.org/0000-0002-5310-6605
https://orcid.org/0000-0002-5060-7383
https://orcid.org/0000-0002-6260-9212

F. Elmali vd.

Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi Cilt 26, Sayt 1, 2025

1. Giris

Cocuklar, formal egitime baglamadan 6nce biiyiik 6l¢iide
informal yollarla edindikleri matematiksel becerilere
sahiptir (Ginsburg vd., 2008; Litkowski vd., 2020; Sarama
ve Clements, 2004, 2009). Bu becerilerin anlamli ve eglenceli
etkinliklerle desteklenerek giiclendirilmesi, gelecege
hazirlanmalarina olanak saglayabilir. 2010'dan sonra
dogan Alfa kusagi, bilgisayarlar ve internet ile i¢ ice
biiylimektedir. Bu durum goz oOniine alindiginda,
Cowan'm (2008) belirttigi gibi, yas grubundan bagimsiz
olarak tiim sinuflara teknoloji entegrasyonu artik bir tercih
degil, bir gerekliliktir.

Bazi aragtirmalar, okul Oncesi 6gretmenlerinin teknoloji
kullanimiyla ilgili algilarini incelemistir (Blackwell vd.,
2014; Fox vd., 2016; Ihmeideh, 2009; Ihmeideh ve Al-
Maadadi, 2018; Kara ve Cagltay, 2017; Liu ve Pange, 2015;
Lavidas vd., 2021; Liu vd. 2014; Luo vd. 2021;
Nikolopoulou ve Gialamas, 2015; Nikolopoulou, 2020;
Nikolopoulou, 2021; Ogegbo ve Aina, 2020; Parette vd.,
2010; Schriever vd., 2020; Wood vd., 2008). Ancak, okul
oncesi
Ogretirken teknoloji kullanimina odaklanan c¢alismalar
olduk¢a smurhdir (Akilovna, 2024; Clements ve Sarama,
2003; Eleftheriadi vd., 2021; Nikolopoulou, 2020;
Verbruggen vd., 2021; Yao vd., 2024). Bu ¢alisma, odak
grup tartismalar: araciligryla okul 6ncesi 6gretmenlerinin
teknolojiye dair genel algilarii ve matematikle ilgili
etkinliklerde  teknoloji
amaclamaktadir.

ogretmenlerinin matematiksel kavramlari

entegrasyonunu incelemeyi

1.1. Erken Cocukluk Déneminde Matematik Egitimi

Genellikle ilkokul egitimine bir hazirhik olarak goriilen
erken cocukluk egitiminin, bireylerin sonraki yasamlar
tizerindeki acikga goriilmektedir. Ozellikle,
bireylerin boyunca ihtiyag  duydugu
matematiksel bilgi ve beceriler erken ¢ocukluk déneminde
olusmaktadir (Akman, 2002; Clements ve Sarama, 2009,
2013; Ergiin, 2003; Lindmeier vd., 2020; Papadakis vd.,
2017, Watts vd., 2014). Aragtirmalar, erken c¢ocukluk
doneminde kazanilan matematik bilgi ve becerilerinin
sonraki yillardaki akademik basariy1 artirdigini (Aubrey ve
Dahl, 2014; Aunio ve Niemivirta, 2010; Aunio vd., 2008;
Bailey vd., 2014; Duncan vd., 2007, Nguyen vd., 2016;
Ramani vd., 2017; Ritchie ve Bates, 2013; Ryoo vd., 2014;
Watts vd., 2014) ve daha iyi kariyer segenekleri ile
ekonomik olarak daha rahat bir yasamin giiglii bir
yordayicisi oldugunu ortaya koymaktadir (Platas vd., 2016;
Schoon vd., 2021).

etkileri
yasamlari

Uluslararast Ogrenci Bagar1 Degerlendirme Programi
(PISA) ve Uluslararasti Matematik ve Fen Egilimleri
Aragtirmasi (TIMMS) sonuglari incelendiginde,
Tiirkiye'deki 6grencilerin matematik basarilarinda yillar
icinde bir artis goriilmesine ragmen istenen seviyede
olmadig1 ve basari siralamasinda alt siralarda yer aldig:
goriilmektedir (Atik, 2017; Dolu, 2020; Ozeng ve Arslanhan,
2010; Sarier, 2020). TIMMS ve PISA verilerini kullanan

aragtirmalar, matematik kaygis1 ve korkusu, matematige
sevgi ve ilgi, matematik 6z giiveni, ev/okul ortami ve
Ogretmen/dgrenci merkezli etkinlikler gibi faktorlerin
¢ocuklarin matematik basarisiyla dogrudan iligkili
oldugunu gostermektedir (Akytiiz, 2014; Ertiirk ve Akan,
2018; Yayan, 2003). Bu faktorler arasinda ozellikle
matematik kaygis1 veya korkusunun, ilkokuldan tiniversite
seviyesine kadar dgrencilerin matematik basarisi {izerinde
olumsuz etkisinin oldugu yapilan arastirmalarla
kanitlanmistir (Batdal, 2006; Bayirh vd., 2021; Beisly vd.,
2024; Foley vd, 2017; Kesici ve Asilioglu, 2017; Yenilmez ve
Ozbey, 2006; Zhang vd., 2019).

1.2. Erken Cocukluk Matematik Egitiminde Teknoloji

Erken g¢ocukluk doneminde matematik bilgi ve
becerilerinin, ilerleyen yillardaki akademik basari, kariyer
secimi ve sosyoekonomik durum igin giiglii bir yordayici
oldugu diisiiniildiiglinde, bu egitimin  dikkatle
planlanmasi gerekmektedir. Tarih boyunca matematik
egitiminde ¢esitli fiziksel materyaller kullanilmigtir
(Boggan vd., 2010; Swan ve Marshall, 2010). Ancak,
teknolojik doniistimle birlikte dijital materyaller 6n plana
¢ikmistir. Hizla gelisen teknoloji sayesinde, arastirmacilar
bilgi ve iletisim teknolojileri (BIT) teriminin igerigini sadece
masaiistii ve diziistii bilgisayarlarla smirli tutmamis, e-
oyuncaklar, robotik cihazlar, akilli oyunlar ve mobil
teknolojileri kapsayacak sekilde genisletmistir (Bjorklund
vd., 2020; Dias ve Brito, 2021; Dorouka vd., 2021; Gjelaj,
2013; Johnson vd., 2011; Wu vd., 2023). Bu teknolojilerin
etkin bir sekilde 6gretim faaliyetlerine entegre edilmesi,
gliclii bir etkilesimle birlestiginde, ¢ocuklarin yaraticiligini
ve hayal giiclinii artirirken (Fleer, 2018; Marsh vd., 2018;
Yelland, 2018), bilissel becerilerini (Hirsh-Pasek vd., 2015;
Huber vd., 2018; Neumann ve Neumann, 2017; Papadakis
vd., 2018; Steinkuehler, 2010; Steinkuehler ve Williams,
2009; Van Eck, 2015; Yelland, 2018), sosyal becerilerini
(Danby vd., 2018; Yelland, 2005; Zhao ve Linaza-Iglesias,
2015) ve sorgulama becerilerini (Beavis vd., 2012; Fregola,
2015; Hakkarainen ve Sintonen, 2002; van de Sande vd.,
2015, Wernholm ve Vigmo, 2015, Yelland, 2005)
geligtirebilmektedir. Ozellikle, ¢ocuklarn dokuz yasina
geldiklerinde yetkin performans
gosterebilmeleri i¢in, erken g¢ocukluk matematik egitimi

smavlarda

sirasinda Bloom'un taksonomisinin {ist diizeylerine
ulagmalar1 gerekmektedir (National Association for the
Education of Young Children [NAEYC], 2009). Bu siiregte
akran is birligi, iist diizey diisiinme becerilerini gelistirmek
i¢in 6nemlidir. Ulusal Egitim Teknolojisi Standartlar1 (The
International Society for Technology in Education [ISTE],
2007), teknolojinin is birligini tesvik etmedeki roliinii actk¢a
vurgulamaktadir. Dolayisiyla, egitsel teknolojinin yalnizca
bireysel kullanim araci olarak degil, ayn1 zamanda is
birligini destekleyen bir ara¢ olarak kabul edilmesi
gerekmektedir. Erken ¢ocukluk sirasinda
matematiksel becerileri desteklemek amaciyla teknoloji

uygun sekilde entegre edilmelidir.

egitimi
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Okul 6ncesi (O0) gretmenleri, teknolojinin ¢ocuklarm
yasamlarindaki Onemini kabul etseler de (Dong ve
Newman, 2016; Ihmeideh, 2009; Kalas, 2010; Kara ve
Cagilday, 2017; Mertala, 2017), teknolojinin 00 smiflarina
entegrasyonu bazi engeller nedeniyle istenilen seviyede
degildir (Thmeideh, 2009; Magen-Nagar ve Firstater, 2019;
Stoner, 2008). Ulusal
arastirmalarda, ekipman eksikligi veya yetersizligi, destek,
deneyim, alg1 ve inanglar, egitim ve yeterlilik eksikligi gibi
faktorler baslica engeller olarak ele alinmaktadir (Dong,
2018; Ertmer, 1999; Goktas vd., 2013; Thmeideh, 2009;
Ihmeideh ve Al-Maadadi, 2018; Liu ve Pange, 2015; Luo
vd., 2021; Mutohar, 2012; Nikolopoulou ve Gialamas, 2015;
Pelgrum, 2001; Palaiologou, 2016; Wood vd., 2008). Bu
Ogretmenlerin teknolojiye ve teknolojinin ¢ocuklarin

Parette ve ve uluslararasi

o0grenimindeki roliine iligkin yeterlilikleri, algilar1 ve
inanglar1 teknolojiyle ilgili uygulamalarin etkilerken (Hew
ve Brush, 2007), sinif ortamlarimin donanimi ve fiziksel
kosullar1 ile okul yoneticilerinden ve meslektaslardan
aldiklar1  destek  de entegrasyonunu
etkilemektedir  (Parette 2013).
O0gretmenlerin teknoloji konusundaki yeterlilikleri, algilar:
inanglari,

teknoloji
ve Blum, Ayrica,
ve
teknolojiye odaklanan hizmet igi Ogretmen egitimleri
sirasinda sekillenmektedir. Hizmet 6ncesi 6gretmenlerin
teknolojiyle ilgili deneyimleri, programm kapsaml ve
derin bir sekilde planlanmasini gerektirirken (United States
Department of Education, 2017), hizmet i¢i egitimler, "ne
yapilacagii bilmekten" ¢ok "nasil yapilacagini bilmeye"
odaklanmalidir (Brown vd., 1989). 00 smuflarindaki
matematik etkinliklerinin 6nemi ve literatiirde tartisilan
engeller, OO o6gretmenlerinin teknolojiye iliskin genel
algilarm1 ve matematikle ilgili etkinliklerde teknoloji
entegrasyonlarini aragtirmanin

Ogretmen yetistirme programlart ve

Oonemini ortaya

Odak

Pizay Gruplar

« 20 katilimciya

* OGG igin sorularin
bilgilendirilmis onam

hazirlanmasi

« Pilot gériismeler saglanmasi

+ Katilimeilarin * Alti OGG - ortalama
belirlenmesi 8_7 dakika

+ OGG igin giin ve + Video kaydi

« Arastirmacilar
tarafindan yénetme ve
gbzlem

saatin belirlenmesi

erken
kavramlarin

¢ocukluk smiflarinda
Ogretiminde  teknoloji
kullanimina odaklanan arastirmalar oldukga sinirhdir (6r.,
Akilovna, 2024; Clements ve Sarama, 2003; Eleftheriadi vd.,
2021; Nikolopoulou, 2020; Verbruggen vd., 2021; Yao vd.,
2024). Bu arastirmalar arasinda yalnizca Eleftheriadi ve
digerleri  (2021) Nikolopoulou  (2020), 00
Ogretmenlerinin Ogretiminde  teknoloji
entegrasyonu konusundaki algilarmna odaklanmistir. Bu
nedenle, bu calisma, OO &gretmenlerinin teknolojiye
yonelik genel algilarina ve matematik etkinliklerindeki

koymaktadir.
matematiksel

Ayrica,

ile
matematik

teknoloji  entegrasyonuna iliskin bir bakis agist
saglamaktadir.
2. Yontem
2.1. Desen
Bu odak grup calismasi, 00 smflarda teknoloji

entegrasyonunu inceleyen daha kapsaml bir ¢alismanin
bir parcasidir. Calismanin bu boliimii, nitel arastirma
yontemlerinden  biri
kullanilarak gerceklestirilmistir. Fenomenolojik calismalar,

olan fenomenolojik  yontem
tam olarak bilemedigimiz olaylari, deneyimleri, algilari
veya durumlari arastirmayr amaclamaktadir (Munhall,
2012; van Manen, 2007, s. 12; Willig, 2007; Yildirim ve
Simgek, 2016, s. 69). Bu tiir calismalar, insanlarin benzer
deneyimler ve olaylara iliskin algilarindaki ortakliklar:
belirlemeyi ve anlamlandirmay: igermektedir (Fraenkel
vd., 2012, s. 432; Rose vd, 1995, s. 1124; Tezcan, 2013, s. 55).
Bu calismada da OO smiflarda teknoloji entegrasyonu
olgusunu tam olarak agiklamak, tanimlamak ve anlamak
uygun  oldugu
diistiniilmiistiir. Sekil 1, bu ¢alismanin metodolojik ve
analiz siirecini gostermektedir.

icin  fenomenolojik  yaklasimin

Verilerin
diizenlenmesi

« Bir arastirmaci tarafindan
metindeki oruntilerin ilk tespiti

iki aragtirmacinin video
kayitlarini metne

déntstirmesi + Tanimlar ve etiketler dahil ilk
Metnin video kayirlarla kodlarin tretilmesi
értustugunan teyidi + Kodlarin tematik gruplara
Gizlilik igin takma isim kategorize edilmesi
kullanma + Temalarin ve kodlarin

arastirmacilar tarafindan
kontrol edilmesi

intiyac halinde temalarin
yeniden tanimlanmasi veya
adlandiriimasi

+ Tum metnin derlenmesi

Sekil 1. Metodoloji ve analiz siireci
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2.2. Calisma Grubu

Calismanin katilimcilar, Tiirkiye’de gorev yapan 20 OO
Ogretmeninden olugsmaktadir. Bu ¢alismada katilim igin tek
segim kriteri gontlliliiktiir. Katilimcalar Tiirkiye'nin
dogusunda yer alan farkli devlet okullarinda gorev
yapmaktadir. Bu okullar, dort gehir
bulunmakta olup, agirlikli olarak orta gelirli ailelerin
¢ocuklarma hizmet vermektedir. Katilimcilar, genis bir
¢alisma kidemi yelpazesine sahiptir. Calismada 18 kadin ve
iki erkek katilimcr bulunmaktadir. Tim katilimcilar, Okul
Oncesi Ogretmenligi Boliimiinden lisans derecesi almistir.
Bes katilimci ise yine ayni alandan yiiksek lisans derecesine
sahiptir.
teknolojiyle iligkili iki ders almistir: Bilgi Teknolojileri ve
Ogretim Teknolojileri. Ayrica, yalnizca iki Ogretmen

merkezinde

Tim katimalar, lisans egitimi sirasinda

teknolojiyle ilgili mesleki gelisim egitimlerine katildigim
bildirmistir. Odak grup goriismelerinde
arasinda smnirsiz ifade dzgiirliigiinii tesvik eden, kapsayic
ve rahat bir atmosfer olugturmak igin ¢aba sarf edilmistir.
Ayrica,

katilimalar

katilmcilara  gizliligi korumak amaciyla
raporlastirma asamasinda takma isimler kullanilacagi ifade

edilmisgtir.
2.3. Islem

Veri toplama siireci 2023 yazinda gergeklestirilmistir.
Caligsmada (OGG) yontemi
kullanilmistir. Bu yontem, OO 6gretmenlerinin teknolojiye
dair genel algilarni ve teknolojiyi matematikle ilgili
etkinliklere nasil entegre ettiklerini arastiran bu ¢alisma
i¢in uygun bir yontemdir (Nyumba vd., 2018; van Eeuwijk
ve Zuzana, 2017). OGG yontemi, arastirmacilara segilen
konu hakkinda agiklama yapma, konuyu netlestirme ve
daha iyi bir bakis acis1 sunma imkani saglamaktadir
(Mishra, 2016).

Odak Grup Gorilismesi

Literatiirde, her bir OGG oturumundaki katilimci sayisi
konusunda geliskili dneriler bulunmaktadir (Bouchard vd.,
1974; Cortini vd., 2019; Liamputtong, 2010; Stagi, 2000). J1S
oturumda bes OO Ogretmeni bir araya getirilmistir.
Gortisme 95 dakika
arastirmaci, katilimcilarin bekleme siiresi nedeniyle ya
fikirlerini unuttuklarini ya da sikildiklarini gézlemlemistir.
Bu nedenle, sonraki bes oturum iiger 6gretmenden olusan
gruplarla
ortamda yapilmis ve katilimcilarin izinlerinin alinmasimnin
ardindan tartismalar kaydedilmistir. Oturumlar 70 ile 95
dakika arasinda stirmiigtiir.

surmiis ve oturumu yoOneten

gerceklestirilmistir. ~ Oturumlar  ¢evrimigi

2.3.1. Etik bildirim

Yapilan bu ¢alismada “Yiiksekogretim Kurumlar: Bilimsel
Arastirma ve Yayin Etigi Yonergesi” kapsaminda uyulmasi
belirtilen tiim kurallara uyulmustur. Yonergenin ikinci
boliimii olan “Bilimsel Arastirma ve Yayin Etigine Aykiri
Eylemler” bashg1 altinda belirtilen eylemlerden higbiri
gergeklestirilmemistir. Bu ¢alisma, Firat Universitesi Etik
Kurulu'nun 13.06.2023 tarihli ve 9102
dogrultusunda gergeklestirilmistir.

sayili izni

2.4. Veri Toplama Araclar
2.4.1. Goriisme formu

Aragtirmacilar, odak grup goriismesinde sormak {izere bir
soru havuzu olusturmuslardir. Sekiz sorudan olusan bu
havuz, konuya iligkin literatiir taramasina dayali olarak
hazirlanmistir. Daha sonra, Okul Oncesi Ogretmenhgi
Boliimiinden iki akademisyen ve Bilgisayar Egitimi ve
Ogretim Teknolojileri Boliimii'nden iki akademisyen
sorular1 incelemis ve geri bildirim saglamistir. Uzman
goriislerinden sonra bir soru havuzdan ¢ikarilmagtir.

Olusturulan sorularin zengin veri saglayip
saglayamayacagini belirlemek icin iki OO &gretmeniyle
pilot goriisme yapilmistir. OGG sorulart nihai hale
getirildikten sonra, ilk OGG oturumu igin bes 00
secilmistir. Daha

ogretmenin oldugu bes OGG oturumu gergeklestirilmistir.

Ogretmeni sonra her birinde f{i¢
Son oturumda, elde edilen verilerin onceki oturumlarla
karsilastirildiginda tekrarlayict oldugu goriilmiistiir. Bu
nedenle arastirmacilar, OGG oturumlarini sonlandirmaya
karar vermistir. Sonug olarak, calismaya toplamda 20 00
ogretmeni katilmigtir. Iki 6rnek soru su sekildedir:
"Cocuklarin desteklerken

teknoloji kullaniyor musunuz? Kullaniyorsaniz, nasil

matematiksel  becerilerini
kullaniyorsunuz?" ve "Matematik 6gretiminde teknoloji
kullanirken ne tiir sorunlarla karsilasiyorsunuz?"

2.5. Veri Analizi

Veri analizi Oncesinde, tiim kayitlar yazih bir formata

dontstiirtilmiistir.  Katilmalarm — kimliklerini  korumak
amaciyla kendilerine takma adlar atanmis ve tiim veriler gizli
tutulmustur. Veri analizi i¢in Braun ve Clarke (2006)
tarafindan acgiklanan altt asamali tematik analiz stireci

izlenmigtir:

1. 1k yazar, transkriptleri birkag kez dikkatlice
incelemis ve gozlemlenen Oriintiiler hakkinda ilk
degerlendirmeleri yapmustr.

2. Arastirma sorularyla ilgili veriler igin taimlar1 ve
etiketleri igeren baslangi¢ kodlar olusturulmustur.

3. Olusturulan kodlar araciigiyla tema kiimeleri
olusturulmustur.

4. Bu asamada, ikinci ve tiglincii yazarlar temalar1 ve
kodlari elestirel bir sekilde analiz etmistir.

5. Uglincii yazar, temalar yeniden gozden gegirmis,
yeniden adlandirmis ve verilerin tutarliigim
dogrulayarak tutarl bir yorum sunmustur.

6. Tim kodlar ve temalara son hali verilmigtir.
2.6. Giivenilirlik

Nitel arastirmalarda, arastirmanin giivenilirligini saglamak
icin dort yaygin Olglit vardir: gecerlik, giivenirlik,
dogrulanabilirlik ve aktarilabilirlik (Lincoln ve Guba, 1985).
Gegerlik baglaminda, ¢alismada iki

pilot goriisme
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gerceklestirilmistir. Ayrica, tim kayitlar yazili formata
dontistiiriildiikten sonra, yazili metinlerin kayitlarla uyumlu
olup olmadigi kontrol edilmistir. Veri toplama ve analiz
siiregleri es zamanli olarak yiiriitiilmiis, ek veri ya da agtklama
gerekip gerekmedigi belirlenmistir. Veri analizi siirecinde,
uzmanlardan geri bildirim almarak gecerlik artirilmustir.
Giivenirlik kapsaminda ise katithmalara veri toplama ve
analiz siireclerine iliskin detayl bilgi sunulmustur.

Iki aragtirmaci, bu cahsmada dogrulanabilirligi saglamak igin
verileri bireysel olarak incelemis ve {iglincii arastirmaci kodlar
ve kategoriler hakkinda geri bildirim saglamstir. Veri analizi
stireci, aragtirmacilarin gerektiginde kategorileri ve temalar
korumasina olanak taniyan NVivo 14 siiriimii kullanilarak
gerceklestirilmistir. Ayrica, bulgular
dogrulanabilirligi saglamak i¢in dogrudan alintilara yer
verilmistir. Aktarilabilirlik agisindan, katilimcilar ve aragtirma

boliimiinde

stireci hakkinda ayrintih bilgiler sunulmustur.
3. Bulgular

Bulgular dort ana tema altinda sunulmustur: 6gretmenlerin
teknolojiye yonelik genel algilari, matematik Ogretiminde
kullanilan teknolojiler, matematik 6gretiminde teknolojinin
kullamm  durumu, Ogretiminde  teknoloji
kullaniminda karsilasilan sorunlar ve matematik 6gretiminde
teknoloji kullanimma duyulan ihtiyag. Her bir tema, alt
temalar ve kodlarla birlikte katihmalardan alman dogrudan
alintilarla zenginlestirilerek asagida sunulmustur.

matematik

3.1. Ogretmenlerin Teknolojiye Yonelik Genel Algilar

Bugiin, teknolojik cihazlar insan hayatiin her alaninda
goriilmekte ve bu durum ¢ocuklarin giinliik ekran siiresinin
artmasina yol agmaktadir (Dumuid, 2020; Rideout ve Robb,
2020; Saracho, 2015). Amerikan Pediatri Akademisi (American
Academy of Pediatrics, 2015), kiiciik ¢ocuklarmn teknolojik
cihazlara ve ekran siiresine maruz kalmasinn artik kaginilmaz
bir gercek oldugunu kabul etmistir. OGG oturumlarmin ilk
sorusu, Ogretmenlerin teknolojiye yonelik genel algilariyla
iligkilidir. Tiim ogretmenler, teknolojinin ve teknolojinin
¢ocuklarm hayatlarmdaki yerinin inkar edilemez bir gercek
oldugunun farkinda olduklarin ifade etmislerdir.

Su anda teknoloji cagindayiz ve g¢ocuklar akilli
telefonlar ve bilgisayarlardan bir¢ok sey 6greniyorlar.
(Ceyda, 15 Agustos 2023).

Yani, soylemeye gerek yok, teknoloji artik hayatimizin
her yerinde. (Sara, 14 Agustos 2023).

Katihmalar arasinda yalmzca bir 6gretmen, ¢ocuklarm
teknoloji kullanimuyla ilgili endigelerini dile getirmistir. Ceren,
teknoloji hakkindaki diistincelerini tartisirken COVID-19
pandemisi sonrasindaki déneme atifta bulunmus ve Pandemi
sirasinda gocuklarin teknolojik cihazlar araciligiyla maruz
kaldiklar1 igerikler nedeniyle sergiledikleri siddet igeren
davramslara dikkat gekmistir. Ceren’in teknoloji kullanimi
konusundaki geleneksel diislinceleri, bu deneyimden
kaynaklaniyor olabilir.

Bir ogretmen olarak, evet, teknolojiyi aktif olarak
kullanmamiz ~ gerektigini  disiiniiyorum,
cocuklari teknolojiden biraz uzak tutmamiz gerektigine
inantyorum. Hala teknoloji konusunda eski kafaltyim.
Acikgasi, ¢ocuklarin teknolojiyle fazla i¢ ice olmasin
istemiyorum. (Ceren, 15 Agustos 2023).

ancak

3.2. Matematik Ogretiminde Kullanilan Teknolojiler

Ulusal Matematik Egitimi Konseyi (National Council for
Educational Mathematics [NCTM], 2023), kii¢iik ¢ocuklarin
becerilerini  gelistirmek i¢in teknolojinin
6nemini giiclii bir sekilde vurgulamaktadir. Ogretmenlerm
siniflarda teknoloji kullanimmna veya teknolojiye ydnelik
algilarma dair kapsaml aragtirmalar bulunmasma ragmen,
teknolojinin matematik ogretimi ve 6greniminde kullanim
olduk¢a smurhdir (Eleftheriadi vd., 2021; Fox vd. 2016;
Ihmeideh ve Al-Maadadi, 2018; Nikolopoulou, 2020).
Ozellikle, Thmeideh ve Al-Maadadi (2018) yaptiklari
calismada iic OO Ogretmeniyle calismistir. Bu calisma
sonucunda, bu 6gretmenlerin sayilar1 6gretmek icin genellikle
sarki dinlemek veya video izlemek amaciyla bilgisayar ve

matematiksel

etkilesimli beyaz tahta kullandiklarini ve odaklarmnin daha gok
alistirma ve tekrar iizerine oldugu rapor edilmistir. Diger
cahsmalarda, OO 6gretmenlerinin ¢ocuklarn matematiksel
becerilerini desteklemek igin egitici videolar izlettikleri,
resimler gosterdikleri veya sarkilar dinlettikleri tespit
edilmistir (Alomyan ve Alelaimat, 2021; Liu vd., 2014;
Nikolopoulou, 2020). Bu c¢alismada da benzer sonuglar
bulunmustur.
kullandiklar1 ekipman ve uygulamalardan bahsetmistir (Sekil
2). 15 ogretmen smuflarinda akilhi tahta veya bilgisayar
bulunmadigimi  belirtirken, dizustii
bilgisayarlarim getirdiklerini ya da akilli telefonlarim hoparlér
ile kullandiklarmi sdylemistir. Sadece bir 6gretmen okulunda
bir robotik kit oldugunu ifade etmistir. Uygulamalarla ilgili
olarak, ogretmenler matematikle ilgili etkinliklerde video,
sarki, resim ve ses kullandiklarimi belirtmistir. Sadece Ceyda,
sinifta veya ebeveyn denetimi altinda evde Web 2.0

Katihmailar, matematik Ogretirken

bazilar1  simufa

uygulamalarm kullandigin bildirmistir. Dogrudan alintilar
asagida sunulmustur.

Ekipmanla alakali dogrudan alintilar:

Eger ihtiyag varsa, her zaman diziistii bilgisayarim
sinifa getiririm. (Sara, 14 Agustos 2023)

Her zaman akilli telefonumu kullanirim. Ek bir internet
paketi satin aliyorum ve ihtiya¢ duydugum her seyi
kullanmak igin telefonumu kullantyorum. (Merve, 18
Agustos 2023)

Uygulamalarla alakali dogrudan alintilar:

Ancak, sarkiy1 [sayilarla ilgili sarkilar] etkilesimli beyaz
tahta iizerinden dinledigimizde, cocuklar daha iyi
ogreniyor. (Reyyan, 22 Agustos 2023)

Genellikle Mental Up, Google Interland ve World Wall
gibi mobil uygulamalar1 kullantyorum." (Ceyda, 15
Agustos 2023)
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TEMA 1: Matematik ogretiminde kullanilan teknolojiler

ALT TEMA : EKIPMANLAR

Akilli tahta
Hoperlor

Kisisel bilgisayar
Robot kiti
Projektor

Kisisel telefon
Yazici

Kodlar

ALT TEMA : UYGULAMALAR

Animasyonlar

EBA

Resimler ve sesler

Eglence ve iletisim uygulamalarinin
cocuklara yonelik kisith sGramleri
Web 2.0 aracglan

Sarkilar

3D uygulamalan

Videolar

Youtube

Kodlar

Sekil 2. Matematik 6gretiminde kullanilan teknolojiler

3.3. Matematik Ogretiminde Teknolojinin Kullanim
Durumu

Bircok aragtrmaci ve kurum, erken ¢ocukluk déneminde
teknolojinin  kullanimin1 ~ desteklemektedir (Clements ve
Sarama, 2013; NAEYC, 2010; NCTM, 2023; Papadakis vd., 2016;
Verbruggen vd. 2021). Artan sayida c¢alisma, matematik
Ogretiminde teknolojinin  kullammimn  gocuklarn  istegini,
motivasyonunu ve katimimi artirdigimi ve matematiksel
kavramlar1 daha iyi anlamalarma yardima oldugunu
bildirmektedir (Clements ve Sarama, 2013; Eleftheriadi vd.,
2021; Griffith vd., 2020; Verbruggen vd., 2021). Bu calisma,
Ogretmenler ve c¢ocuklar i¢in teknoloji entegrasyonunun
faydalarini, ¢ocuklarm teknoloji kullanurken karsilasabilecegi
riskleri ve bunlarm nedenlerini ele almustir (Sekil 3). OO
ogretmenlerine gore, matematik ve diger etkinlikler igin siufta
teknoloji kullarumi, hem Ogretmenlerin hem de gocuklarm
motivasyonunu artirmaktadir. Katthmalar arasinda on bir
ogretmen, teknolojiyle zenginlestirilmis etkinlikler sirasmnda
¢ocuklarmi tanimlamak i¢in “mutlu” kelimesini kullanmistir.
Ayrica, on ti¢ 6gretmen 6grenme hiziny, artan dikkat seviyesini
ve motivasyon/kalicihgy, birden fazla duyuyu harekete gegiren
teknolojinin 6zellikleriyle iliskilendirmistir.

Teknoloji kullanimindan kaynaklanabilecek zararlarla ilgili
olarak, iki 6gretmen goz kurulugu sorunlarmdan ve dil gelisimi
uizerindeki olumsuz etkilerinden bahsetmistir. Bunun Gtesinde,
on alt1 6gretmen, ¢ocuklarin ¢evrimici ortamda maruz kaldiklar
icerikler nedeniyle siddet iceren davranuslar sergileyebilecegine
dikkat ¢ekmisgtir. Ogretrnerﬂer, bircok film, ¢izgi film, video,
sarki veya reklam siddet iceren igerikler barmdirabildigini ve
ozellikle, ¢ocuklarin teknoloji kullaniminda bir zaman smuir1
olmadiginda, bu siddet igeren davramslar1 kisa siirede
sergilediklerini ifade etmistir.

Cocuklar i¢in teknolojinin faydalarmna iliskin dogrudan alintilar:

Ve bence ¢ocuklar bunu [teknolojiyi] seviyor ve daha
kolay &greniyorlar ¢iinkii daha fazla duyu organina
hitap ediyor. (Reyyan, 22 Agustos 2023)

Bunu [matematiksel kavramlari] bir bilgisayar ve
teknoloji araciigiyla somutlastirabilir ve ¢ocuklarmn
zihinlerinde daha kahc hale getirebilirsiniz. (Yavuz, 15
Agustos 2023)

Bu teknolojilerin [teknolojiyi kastederek] 6grenme hizin
artirdigma inantyorum. (Asli, 20 Agustos 2023)

Ogretmenler icin teknolojinin faydalarma iliskin dogrudan
alntilar:

Eger dogru kullanirsak, ¢ocuklarin dikkatini ¢ekebiliriz.
Ve bazen kiigiik ¢ocuklara dgretmesi cok zor olan seyleri
somutlastirmak gerekir. Bunu bilgisayarlar ve teknoloji
aracihigiyla somutlagtirabilir ve gocuklarm zihinlerinde
daha kalict hale getirebiliriz. (Ata, 24 Agustos 2023)

Bu agidan bakildiginda, bu soyut kavramlari teknoloji ile
aktarabiliyoruz. Aksi takdirde, bazen bu kavramlari ¢ok
iyi 6gretemeyebiliyoruz. (Merve, 18 Agustos 2023)

Cocuklarm maruz kalabilecegi zarara yonelik dogrudan
alintilar:

Ogrencilerimden birinde dil gelisim bozuklugu vardi. Ve
doktoru, ebeveynlere onu teknolojiden [internette
ulagilabilen igeriklerden] uzak tutmalarim sOylemisti.
(Beren, 24 Agustos 2023)

Bu zararm sebeplerine yonelik dogrudan alintilar:

Sebep su, simdi, ¢ocuk izledigi video hakkinda bilgi
sahibi olsa bile, arada sirada reklamlar ¢ikiyor. Ve bunlar
pek uygun olmayan reklamlar. (Pelin, 18 Agustos 2023)

Genel olarak, ¢ocuklar [COVID-19 Pandemisi sonrasi
okullar agildiginda] inanilmaz bir siddet egilimi
gosteriyordu. Ciinkii 4 yasindaki ¢ocuklar, maruz
kalmamalar1 gereken ¢ok fazla igerige maruz kaldilar."
(Ceren, 15 Agustos 2023)
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TEMA 2: Matematik ogretiminde teknoloji kullanim durumu

ALT TEMA : COCUKLAR ICIN FAYDALARI

* Akilda tutmayi destekler
Birden fazla duyuya hitap eder
Ogrenmeyi kolaylastirir
Hatirlamayi kolaylastirir
Dikkat seviyesini artirir
Cocugu mutlu eder

Ogrenme hizini artinr
Pekistirme firsati sunar
Somutlastirmayi artinr
Motivasyonu artirir

Kodlar

ALT TEMA : COCUKLARA ZARARI

* Dil gelisimine olumsuz etkisi
e GOz kuruluguna sebep olmasi
* Siddet iceren davranislara sebep olmasi

Kodlar

ALT TEMA : OGRETMENLER IGIN FAYDALARI

* Motivasyonu artirr
* Somutlastirma imkani sunar
* Ogretmeyi kolaylastirir

—

L)

T

)

X

ALT TEMA : ZARARLARIN SEBEPLERI

* Uygunsuz kullanim
¢ Dusuk kaliteli ve glvenilir olmayan icerik
¢ Siddet barindiran icerik

E e Sure sinirlamasi olmadan kullanim

%

)

4

Sekil 3. Matematik 6gretiminde teknolojinin kullanim durumu

3.4. Matematik Ogretiminde Teknoloji Kullaniminda
Karsilagilan Sorunlar

OGG oturumlarinda
Ogretmenler ya teknolojiyi kullanmamakta ya da matematik
etkinliklerinde teknoloji kullarurken sorunlarla
karsilagsmaktadir.  Literatiirde,  smuflarda  teknolojinin
kullanimina yonelik bircok engel tartisilmuistir. Bu engeller
arasinda simiflardaki ekipman eksikligi veya yetersizligi, okul
yoneticilerinden destek eksikligi, 6gretmenlerin teknolojik
yetersizligi veya yeterlilik eksikligi, dijital 6gretim materyali
eksikligi ve smirl mesleki gelisim firsatlar1 bulunmaktadir
(Cabuk, 2024; Dong, 2018; Ertmer, 1999; Goktas vd., 2013;
Thmeideh, 2009; thmeideh ve Al-Maadadi, 2018; Kurupinar vd.,

iki ana durum gozlemlenmistir:

2024; Liu ve Pange, 2015; Luo vd., 2021; Mutohar, 2012;
Nikolopoulou ve Gialamas, 2015; Pelgrum, 2001; Palaiologou,
2016; Wood vd., 2008). Bu ¢alismanin katihmcilar1 da benzer
engellerden bahsetmistir. Sekil 4, 6gretmenlerin smuflarmda
teknolojiyi  kullanmamalarinin  nedenlerini  gostermektedir.
Ozellikle, 15 6gretmen smiflarmda akilh tahta veya bilgisayar
bulunmadigini belirtmistir. Ayrica, iki 6gretmen, okullarmin
bulundugu bolgede elektrik kesintisi sorununun yasandigmi
bildirmistir. Her iki 6gretmen de bu nedenle 6gretmenlerin
kendi teknolojik cihazlarini simifa getirmeyi tercih etmediklerini
ifade etmigstir. Katihmalar arasmda, 18 6gretmen teknoloji
kullamimu konusundaki yeterliliklerinin smurh oldugunu dile
getirmistir.

Tema 3: Siniflarda teknoloji kullanmama sebepleri

ALT TEMA : TEKNOLOIJI KULLANIMININ OLMAMASI

Elektrik kesintisi sorunlar

Kodlar

Devlet okullarinda sinirli imkanlar

S_lnlflarda teknolojik ekipman eksikligi
Ogretmenlerin teknolojik yeterlilik eksikligi

Sekil 4. Ogretmenlerin teknoloji kullanmama sebepleri
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Yukarida tartisilan engellere ek olarak, ogretmenler
teknoloji kullanimi sirasinda sinif iginde gesitli sorunlarla
da karsilasmaktadir: simif yonetimi sorunlari ve smifin
sinirh fiziksel kosullar: (Nikolopoulou ve Gialamas, 2015;
Wood vd., 2008). Bu ¢aligmanin katilimcilar1 da benzer
sorunlara deginmistir (Sekil 5). Katilimcilar arasinda en sik
dile getirilen sorun, siniflarmin fiziksel kosullar1 olmustur.
Ayrica, iki 6gretmene gore, ¢ocuklar sinifta hoparldriin ses
seviyesini degistirme egiliminde bulunmakta veya egitici
icerikler yerine ¢izgi film izlemekte 1srar etmektedir.
Sadece  bir
ogrencileriyle ilgili bir sorundan bahsetmistir.

O6gretmen,  smifindaki  kaynastirma

Teknoloji kullanmamaya yonelik dogrudan alintilar:

Yine, kendi ¢abamla bir projeksiyon cihazi buldum
ve smifima getirdim. Yani, sorun degil. Bu tiir
imkanlar genelde devlet okullarinda bulunmuyor.
(Ata, 24 Agustos 2023)

Sahsen,  belki
saglayabilirsem, smnif ortamini daha iyi organize
edebilirsem, teknoloji kullanmak igin daha fazla

smif  yonetimini

daha iyi

zaman ayirabilirim. (Ceren, 15 Agustos 2023)

Teknoloji kullanimiyla ilgili birka¢ mesleki gelisim
programma katildim.  Ancak,
diizeydeydi ve etkilesimli degildi. Cok az sey

bunlar temel

o6grendim ve teknolojik becerilerimde higbir sey
degismedi. (Ayfer, 15 Agustos 2023)

Teknoloji kullanim1 esnasinda karsilasilan sorunlara
yonelik dogrudan alintilar:

Evet, tabii ki oluyor. Hoparlérle oynamak isteyen
cocuklar olabilir. Genel olarak bu tiir zorluklar
yasiyorum. Ayrica, smifta bir projeksiyon cihazi
olmadig igin sadece diziistii bilgisayar var ve ekran
gorebilmeleri igin diziistii bilgisayarm agisini
ayarlamaya calisiyorum. Cocuklarimi belirli bir
diizenle oturtuyorum. Ancak, ekrandan uzak kalan
¢ocuklar i¢in, bazen bilmiyorum, bu genelde onlarin
dikkatini dagitiyor. (Yavuz, 15 Agustos 2023)

Ornegin, gocuklar bunun egitim amagl oldugunu
anlamayabiliyor. Interneti actigimizda, cizgi film
veya baska eglenceli seyler

diisiiniiyorlar. (Ata, 24 Agustos 2023)

izleyecegimizi

Her yil en az bir otizmli 6grencim oluyor. Ornegin,
bu videolar1 son 10 dakikaya ayiriyordum ve
ogrencinin erken alinmasini sagliyordum. Boyle
yapiyordum; videoyu
veremezdim. Aksi takdirde, o 6grenci i¢in videoyu

onun izlemesine izin
ya da sadece bilgisayar1 agmam bile yeterli oluyordu.
Ekrana hicbir sey olmasa bile durup

bakabiliyordu. (Sara, 14 Agustos 2023)

ona

TEMA 4: Matematik ogretiminde teknoloji kullanimi esnasinda
karsilasilan sorunlar

ALT TEMA : KARSILASILAN SORUNLAR

¢ Cocuklarin teknolojik cihazlarla oynamasi

« Ogrencilerin istekleri

¢ Sinifin fiziksel kosullan

- Kodlar

* Sinif ydnetiminde karsilasilan sorunlar

« Sinifta kaynastirma 6grencilerinin olmasi

Sekil 5. Matematik 6gretiminde teknoloji kullanimi esnasinda karsilasilan sorunlar

3.5. Matematik Ogretiminde Teknoloji Kullanimina
Duyulan Ihtiyag

Teknolojiden en iyi gsekilde faydalanmak icin dikkate
almmasi gereken bazi unsurlar bulunmaktadir: amagh ve
gelisimsel olarak uygun dijital araglarin kullanimi, ebeveyn
arabuluculugu ve teknoloji getirilen
sinirlamalar (Clements ve Sarama, 2003; Donohue ve
Schomburg, 2017; Goziim ve Kandir, 2021; Konca, 2022;
McManis ve Gunnewig, 2012). Sekil 6, matematik

kullanimina

ogretiminde kullanimina
temasini, alt
Katilimcilara yoneltilen soru matematik 6gretiminde

teknoloji
temalarini

duyulan
ve kodlarmni

ihtiyag
sunmaktadir.

teknoloji kullanimiyla ilgili olmasina ragmen, verilen
cevaplar hem matematik 6gretiminde hem de genel olarak
teknoloji kullanimini igermektedir. Ogretmenler, yukarida
belirtilen unsurlara benzer noktalari, teknolojiden en tist
diizeyde faydalanmak igin dile getirmistir.
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Egitime teknoloji entegrasyonu ile ilgili mesleki gelisim
firsatlarinin sayisinda artis olmasina ragmen (Yurtseven
Ava vd., 2020), 6gretmenler, 6zellikle 00 smuflarinda,
teknolojiyi 6gretime entegre etmekte basarisiz olmaktadir
(Ihmeideh, 2009; Parette ve Stoner, 2008; Parette vd., 2020).
Bu baglamda, 6gretmen yetistirme programlar1 ve hizmet
ici mesleki gelisim firsatlar1 dikkate alinmasi gereken iki
onemli noktadir. Bu c¢alismada, iki 6gretmen {iniversite
egitimleri egitim  teknolojisiyle  ilgili
deneyimlerinin simirl oldugunu belirtirken, yedi 6gretmen

sirasinda

mesleki gelisim firsatlarinin etkisizligini dile getirmistir.
Blackwell ve digerlerinin (2014) belirttigi gibi, OO
Ogretmenlerinin egitim amagh teknoloji kullanimina
yonelik algilari, 6zgiivenleri ve aldiklari destek, egitime
teknoloji entegrasyonunun en giiglii belirleyicileri arasinda
yer almaktadir. Bu oniinde
bulunduruldugunda, 6gretmenlerin egitim teknolojisiyle
ilgili deneyimlerinin hizmet 6ncesi ve hizmet i¢i mesleki
gelisim  programlar1  aracilifiyla  gelistirilebilecegi
sOylenebilir.

durum g0z

Teknolojinin faydalarinin ortaya ¢ikmasi igin dikkate
alinmasi gerekenlere iliskin dogrudan alintilar:

Tuna'ya katiiyorum. Eger bilingli bir sekilde
kullanilacaksa ve ebeveyn denetiminde olacaksa,
evet, teknoloji giizel bir sey. Yani, bence uzun saatler
degil, smirh bir siire boyunca ebeveyn kontroliinde
kullanulabilir. (Filiz, 15 Agustos 2023)

Yani, soylemek istedigim su ki, tabletler, televizyon
ve mobil uygulamalar var. Icerigin giivenligini

dogruladigimiz siirece. Yani, kesinlikle ebeveyn is
birligiyle kullanilmasini istiyorum. Ama aymn
zamanda bunlarin belirli zaman araliklarina sahip
olmasi gerektigine de inaniyorum. (Asli, 20 Agustos
2023)

Ogretmenlerin  teknolojik artirma

beklentilerine iliskin dogrudan alintilar:

yeterliliklerini

Ben de projeksiyon cihazi kullaniyorum. Cocuklari
tam anlamiyla harekete gecirmiyor. Bu nedenle,
bunun yerine fare ile hareketler yapmak zorunda
kaliyorum. Ornegin, bir etkilesimli akilli tahta
olursa, ¢ocuklar kendi hareketleri i¢in dogrudan bir
geri doniis alabilirler. (Ata, 24 Agustos 2023)

Yani, her seyden once, bir akilli tahta isterdim, bu
iitopik bir istek olmaz, degil mi? [giiliiyor]. Ama
bunun disinda, ¢ocuklar i¢in matematik egitimini
daha eglenceli ve farkli hale getirmek adina teknoloji
entegrasyonuna yonelik egitimler varsa, bu konuda
o0grenmek, katilmak ve kendimi gelistirmek isterim.
(Sara, 14 Agustos 2023)

Kegke bir mobil uygulama tasarlamay: bilseydim.
Bir¢ok mobil uygulamada ihtiyacimiz olan seyler
yok. Zaten sinif etkinlikleri tasarliyorum ama bu
etkinlikleri ¢evrimigi bir ortama aktarmak istiyorum.
Boyle bir egitim programi varsa, becerilerimi
gelistirmek igin onlara katilmay1 ¢ok isterim. Aksi
takdirde, teknolojik becerilerim gok sinirli. (Beyza, 22
Agustos 2023)

Tema 5: Teknoloji kullanimina duyulan ihtiyac¢

ALT TEMA : TEKNOLOJININ
COCUKLAR ACISINDAN
FAYDASININ ORTAYA CIKMASI

Uygun kullanim

Dogru uygulamanin segilmesi
Ebeveyn gozetiminde kullanim
Guvenli internet kullaniminin
ogretilmesi

interactive uygulamalann kullaniimasi
Sare sinirlamasi ile kullanim

Ebeveyn isbirligi ile kullanim

Kodlar

ALT TEMA : OGRETMENLERIN
TEKNOLOJIK YETERLILIKLERINI
ARTIRMA BEKLENTILERI

* Hizmet 6ncesi programlarinda teknoloji
kullanimini vurgulama

Hizmet ici mesleki gelisim ekipmanlar
Ogretmenlere destek

Sinifin teknolojik cihazlarla
zenginlestirilmesi

Kodlar

Sekil 6. Matematik 6gretiminde teknoloji kullanimina yonelik ihtiyaglar

4. Tartisma

Odak grup goriismeleri araciligiyla yapilan bu calismada,
okul Ogretmenlerinin  matematikle  ilgili
etkinliklerde teknolojik cihazlara yonelik algilari ve
kullanim durumlar1 incelenmistir. Bu ¢alismanin bulgulari,
OO smiflarinda teknoloji entegrasyonu igin &nemli
¢ikarimlara 151k tutmaktadir. Katilimea 6gretmenler

oncesi

teknolojiye karst olumlu bir tutum sergilemis ve
teknolojinin kiigiik ¢ocuklarin yasamlar1 ve 6grenmeleri
tizerindeki roliinii kabul etmislerdir. Onceki calismalar da
benzer sonuglar ortaya koymustur (Dong ve Newman,
2016; Ihmeideh, 2009; Kalas, 2010; Kara ve Cagilday, 2017;
Mertala, 2017; Wu vd., 2023). Bu olumlu tutuma ragmen,

odak grup goriismelerinde matematik Ogretiminde
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teknoloji kullanimina yonelik engeller ve zorluklar 6n
plana gikmuistir. Bu ¢calismada, teknoloji entegrasyonundaki
eksikliklerin 6gretmenlerin smirli veya yetersiz teknoloji
yeterlilikleri, okul yoneticilerinden destek eksikligi,
yetersiz  teknolojik altyapr ve pedagojik destek
yetersizliginden kaynaklandig: bildirilmistir. Bu engeller,
diger ¢alismalarda da dile getirilmistir (Cabuk, 2024; Cheng
vd., 2021; Dong, 2018; Ertmer, 1999; Goktas vd., 2013;
Ihmeideh, 2009; Ihmeideh ve Al-Maadadi, 2018; Kurupinar
vd., 2024; Liu ve Pange, 2015; Luo vd., 2021; Magen-Nagar
ve Firstater, 2019; Mutohar, 2012; Nikolopoulou ve
Gialamas, 2015; Pelgrum, 2001; Palaiologou, 2016; Wood
vd., 2008). Goriildiigii gibi, teknoloji entegrasyonuna
yonelik tartismalar yillardir engeller ve zorluklar etrafinda
sekillenmistir.

Bu calismadaki &gretmenlerin ¢ogu, matematikle ilgili
sarkilar, videolar ve gorseller gibi dijital materyalleri,
yalnizca c¢ocuklarin matematiksel kavramlar agisindan
zaten Ogrendiklerini pekistirmeleri i¢in kullandiklarini
vurgulamistir. Benzer sonuglar diger calismalarda da
bulunmustur (Alomyan ve Alelaimat, 2021; Liu vd., 2014;
Nikolopoulou, 2020). Inan ve Lowther (2010), teknoloji
entegrasyonunu {i¢ boyutta kategorize etmistir: ders plani
hazirlama, kavramlar: teknoloji araciligiyla aktarma ve
¢ocuklarin dijital materyalleri ve teknolojik araclar
Ancak, bu c¢alismanin
bulgulari, 6gretmenlerin dijital materyalleri yalnizca tekrar
ve aligstirma igin, kendi kontrolleri altinda kullandiklarini
ortaya koymustur. Bu noktada odaklanilmasi gereken
konu,
diizeyleri olmalidir.

kullanmalarin1  destekleme.

Ogretmenlerin teknolojik beceri ve yeterlilik

Ogretmenlerin teknolojik becerileri ve yeterlilikleri, hizmet
oncesi egitim sirasinda sekillenir ve hizmet ici mesleki
gelisim Elestirel medya
okuryazarligi, &gretmenlerin Ogretim icin kullandiklar
elestirel bir sekilde
diistinmelerini gerektirir ve bu, hizmet 6ncesi egitimde ele

firsatlar1 ile desteklenir.

medyayr derinlemesine ve
almmas1 gereken teknoloji entegrasyonunun onemli bir
boyutudur (Trust vd., 2022). Bunun yan sira, hizmet 6ncesi
Ogretmenlerin  teknolojiyle  &gretime  hazirlanmasi
gereklidir (Sprague vd., 2022; Yadav ve Lachney, 2022;
Zaranis ve Oikonomidis, 2014). Bu nedenle, hizmet 6ncesi
ogretmenlerin teknolojiyi kullanma ve yaratici bir sekilde
uygulama becerileri gelistirilmelidir. Tiirkiye'de, Okul
Oncesi Ogretmenligi programi yalnizca teknolojiyle ilgili
iki ders sunmaktadir: Bilgi Teknolojileri ve Ogretim
Teknolojileri. 11ki,
becerilerine odaklarnirken, ikincisi teknolojinin egitim
ortamlarina entegrasyonuna yoneliktir. Benzer bir durum,
diger Avrupa iilkelerinde de bulunmaktadir. Okul 6ncesi
smiflarinda matematik dgretimi agisindan yalnizca Erken
Cocuklukta Matematik Egitimi adinda bir
bulunmaktadir. Bu dersin, hizmet 6ncesi 6gretmenlerin
teknoloji kullanarak kiiciik ¢ocuklara matematik 6gretme
bilgilerini gelistirecek sekilde tasarlanmasi gereklidir. Bu
nedenle, bu arastirma, Sgretmen egitimi programlarinin

Ogretmen adaylarmin  teknoloji

ders

yeniden goézden hizmet  Oncesi
O0gretmenlerin Ogretim teknolojilerine asinaliginin hem
derinlemesine hem de program genelinde saglanmasini
onermektedir. Ancak, bu, Ogretmenlerin matematik ve
diger etkinliklerde teknolojiyi 6gretim siireclerine entegre

etmeleri i¢in yeterli degildir.

gecirilmesini  ve

Ogretmenler, teknolojiyi cocuklarin O0grenimini
destekleyen bir ara¢ olarak gormeli ve teknolojiyle
zenginlestirilmis 6grenme ortamini su Ozellikleri icerecek
sekilde organize etmelidir: 6zgiinliik, cocuklarin bilgiyi
yapilandirmasina olanak tanima, dgrenci is birligini tesvik
etme, acik uglu 6grenme firsatlar: saglama ve gerektiginde
farkli yetenek seviyelerini bir arada kullanma (Lindmeier
vd., 2020; Smeets, 2005). Hizmet ici egitim firsatlari,
Ogretmenlerin bu tiir bir 6grenme ortami yaratmasina
yardimai olacak sekilde tasarlanmalidir. Ancak, bu galisma
ve mevcut literatiirdeki c¢alismalarin bildirdigi gibi,
Ogretmenler bu firsatlarin  etkisizliginden sikayet
etmektedir (Bey, 2012; Keengwe ve Onchwari, 2009; Potter
ve Rockinson-Szapkiw, 2012; Vaugelade Berg, 2011).
Ozellikle ogretmenlerin sikayetleri, bu programlarin siiresi,
igerigi, sinirl birebir teknoloji deneyimi, 6gretmenlerin bu
egitimlerde pasif kalmasi, smirli yansitma firsatlar1 gibi
konular1 kapsamaktadir (Ertmer, 2005, Powel ve Bodur,
2016, 2019; Rice ve Dawley, 2009; Yurtseven Avci vd., 2020).
Bunlar goz oniinde bulunduruldugunda, hizmet igi
programlarmin Ogretmenlere esnek oOgrenme firsatlar
sunmasi gerektigi onerilmektedir (Belland vd., 2015). Esnek
0grenmenin bir yolu, 6gretmenlere, 6grendiklerini hizmet
ici egitimler
degerlendirme firsat1 taniyan "ters gevrilmis hizmet ici
egitim" programlari (Belland vd., 2015;
Yurtseven Avc vd., 2020). Bu arastirmanin bulgulari,
Ogretmenlerin teknoloji ve entegrasyonu hakkindaki
bilgilerini gelistirmelerini, teknoloji entegrasyonu igin
farkli pedagojik yaklagimlar1 6grenmelerini, siruflarinda
uygulama
degerlendirmelerini saglamak amaciyla hizmet ici egitim
programlarinin  yeniden ele gerektigini
gostermektedir. Bu tiir programlarin, OO &gretmenlerinin
smiflarinda teknolojiyi entegre etmek i¢in uygun pedagojik
yaklasimlar1 benimsemelerine olanak taniyabilir.

sirasinda uygulama ve deneyimlerini

sunmaktir

yapmalarim1  ve  bu  uygulamalan

alinmasi

Bu calisma, erken cocukluk 6gretmenlerinin teknolojiye
yonelik genel algilarini ve matematikle ilgili etkinliklerde
teknolojiyi
amaglamistir. Calisma, matematik 6gretimi ve 6grenimine
odaklanarak literatiirdeki bir boslugu doldursa da katilimei
sayis1 ve veri toplama araci olarak kullanilan odak grup
goriismeleri sinirliliklaridir. OO dgretmenlerinin teknoloji
entegrasyonuna  yonelik  tutumlari, inanglar1 ve
uygulamalar1 hakkinda daha kapsamli bir resim elde
etmek icin, gelecekteki aragtirmalar farkli kiiltiirlerden
Ogretmenleri dahil etmeyi ve alternatif veri toplama
araglarmi  (Ornegin, gozlemleri)
diistinebilir. Ayrica, bu ¢alismada yer alan 6gretmenler
devlet okullarinda gorev yapmaktadir. Ozel okullarda

kullanma durumlarini arastirmayi

smnif kullanmay1
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calisan  Ogretmenler, 00 smuflarinda  matematik
etkinliklerinde teknoloji entegrasyonu hakkinda farkli
bakis agilar1 saglayabilir. Ayrica, hizmet igi egitim
programlarinin  etkinligini  sekillendiren  faktorleri
belirlemek icin daha fazla bilgiye ihtiya¢ vardir, boylece
daha iyi programlar tasarlanabilir.

Yazar Katkilar1 : Giris: Birinci yazar, ikinci
yazar. Yontem: Ugiincii yazar. Bulgular: Birinci yazar ve
tiglincii yazar. Tartisma: Birinci yazar ve ikinci yazar.

Finansman : Bu calisma TUBITAK
tarafindan  122G148 numarali proje kapsaminda
desteklenmistir.

Cikar Catismasi : Beyan edilecek herhangi bir

¢ikar catismasi yoktur.

Veri Erisilebilirligi ¢ Aragtirmacilardan yapilacak
gerekcelendirilmis  talep  {izerine verilere erisim
saglanabilir.
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1. Introduction

Children have mathematical skills that they acquire informally
at a substantial rate before they start formal education
(Ginsburg et al., 2008; Litkowski et al., 2020; Sarama &
Clements, 2004, 2009). Strengthening these skills by
supporting them with meaningful and entertaining activities
can potentially prepare them for the future. The Alpha
generation, born in 2010, is intertwined with computers and
the internet. Considering this situation, as Cowan (2008)
stated, technology integration into classrooms is no longer a
choice but a necessity, regardless of age group. Although
studies explored early childhood (EC) teachers’ perceptions
about the use of technology (Blackwell et al., 2014; Fox et al.,
2016; Thmeideh, 2009; Ihmeideh & Al-Maadadi, 2018; Kara &
Cagiltay, 2017; Liu & Pange, 2015; Lavidas et al.,, 2021; Liu et
al., 2014; Luo et al., 2021; Nikolopoulou & Gialamas, 2015;
Nikolopoulou, 2020; Nikolopoulou, 2021; Ogegbo & Aina,
2020; Parette et al., 2010; Schriever et al., 2020; Wood et al.,,
2008), there exist a few studies focusing on EC teachers’
technology use in teaching mathematical concepts (Akilovna,
2024; Clements & Sarama, 2003; Eleftheriadi et al, 2021;
Nikolopoulou, 2020; Verbruggen et al., 2021; Yao et al., 2024).
The current study explores EC teachers’ overall perceptions of
technology and its integration into mathematics-related
activities through focus group discussions.

1.1. Mathematics Education

Education

in Early Childhood

The effects of early childhood education, generally seen as a
preparation for primary education, on later life are also
apparent. In particular, the mathematical knowledge and
skills that individuals need throughout their lives are based on
early childhood education (Akman, 2002; Clements & Sarama,
2009, 2013; Ergiin, 2003; Lindmeier et al., 2020; Papadakis et al.,
2017; Watts et al, 2014). Studies have shown that early
childhood mathematics knowledge and skills increase
academic success in the following years (Aubrey & Dahl, 2014;
Aunio & Niemivirta, 2010; Aunio et al., 2008; Bailey et al., 2014;
Duncan et al., 2007; Nguyen et al., 2016; Ramani et al., 2017;
Ritchie & Bates, 2013; Ryoo et al., 2014; Watts et al., 2014) and
itis a strong predictor of a more economically comfortable life
with better career options (Platas et al., 2016; Schoon et al.,
2021).

When the results of the International Student Achievement
Assessment Program (PISA) and the International
Mathematics and Science Trends Survey (TIMMS) are
examined, it is seen that although an increase has been
observed in the mathematics achievement of the students in
Turkey over the years, they are not at the desired level and
they are in the lower ranks in the success order (Atik, 2017;
Dolu, 2020; Ozeng & Arslanhan, 2010; Sarier, 2020). Studies
using TIMMS and PISA data show that factors such as
love and interest in
mathematics home/school
environment, and teacher/student-centered activities are
directly related to children's mathematics achievement
(Akytiz, 2014; Ertirk & Akan, 2018; Yayan, 2003). Among
these factors, especially the negative effect of mathematics
anxiety or fear on students' mathematics achievement from
primary school to university level was proven (Batdal, 2006;
Bayirli et al., 2021; Beisly et al., 2024; Foley et al., 2017; Kesici &
Asilioglu, 2017; Yenilmez & Ozbey, 2006; Zhang et al., 2019).

mathematics anxiety and fear,

mathematics, self-confidence,

1.2. Technology in Early Childhood Mathematics
Education

Considering that mathematics knowledge and skills in early
childhood are a strong predictor of academic success, career
choice, and socio-economic status in the following years, early
childhood education should be constructed carefully. Various
physical materials have been used in mathematics education
since ancient times (Boggan et al., 2010; Swan & Marshall, 2010).
However, with technological transformation, digital materials
have come to the fore. Due to rapid technological developments,
researchers have expanded the content of the term information
and communication technologies (ICT) to cover not only
desktop and laptop computers but also various mobile
technologies embedded in devices such as e-toys, robotics,
smart games, and especially smart mobile devices (Bjorklund et
al,, 2020; Dias & Brito, 2021; Dorouka et al., 2021; Gjelaj, 2013;
Johnson et al, 2011; Wu et al.,, 2023). When their effective
integration is combined with strong interaction, children's
creativity and imagination increase (Fleer, 2018; Marsh et al.,
2018; Yelland, 2018) and their cognitive skills (Hirsh-Pasek et al.,
2015, Huber et al, 2018; Neumann & Neumann, 2017;
Papadakis et al, 2018; Steinkuehler, 2010; Steinkuehler &
Williams, 2009; Van Eck, 2015; Yelland, 2018), social skills
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(Danby et al., 2018; Yelland, 2005; Zhao & Linaza-Iglesias, 2015),
and inquiry skills (Beavis et al., 2012; Fregola, 2015; Hakkarainen
& Sintonen, 2002; van de Sande et al., 2015; Wernholm & Vigmo,
2015; Yelland, 2005) are developed. Specifically, to achieve
proficient performance on exams by the age of nine, students
need to engage with the upper levels of Bloom's taxonomy in
early childhood mathematics (National Association for the
Education of Young Children [NAEYC], 2009) through peer
collaboration, which enhances higher-order thinking skills. The
National Educational Technology Standard (The International
Society for Technology in Education [ISTE], 2007) explicitly
emphasizes the role of technology in promoting collaboration.
Therefore, accepting that utilizing educational technology is not
a solo practice for users, it should be appropriately integrated
into early childhood education and support young children’s
mathematical skills.

Although EC teachers acknowledge the importance of
technology in children’s lives (Dong & Newman, 2016;
Ihmeideh, 2009; Kalas, 2010; Kara & Cagilday, 2017, Mertala,
2017), its integration into EC classrooms is not at the desired
level due to some obstacles (Ihmeideh, 2009; Magen-Nagar &
Firstater, 2019; Parette & Stoner, 2008). The lack of or limited
equipment, support, experience, perception and beliefs,
training, and competence are the main obstacles discussed in
national and international research (Dong, 2018; Ertmer, 1999;
Goktas et al, 2013; hmeideh, 2009; ihmeideh & Al-Maadadj,
2018; Liu & Pange, 2015 Luo et al, 2021; Mutohar, 2012;
Nikolopoulou & Gialamas, 2015; Pelgrum, 2001; Palaiologou,
2016, Wood et al, 2008). Although teachers’ competence,
perceptions, and beliefs about technology and its role in
children’s learning influence their technology-related practices
(Hew & Brush, 2007), their environment, including the
equipment and physical conditions of their classrooms, and the
support they receive from school administrators and colleagues
also affect their technology integration (Parette & Blum, 2013).
In addition, their competence, perceptions, and beliefs about
technology are shaped during teacher education programs and
in-service teacher training focusing on technology. While pre-

Focus

Design Groups

+ Creation of main Providing informed

questions for FGD consentsto 20
+ Pilotinterviews participants
+ Recruiting + Six FGD sessions - 87
participants minutes in average
+ Setting up date and + Videorecorded
time for FGD * Moderated and
observed by
researchers

service teachers’ experiences with technology should be
program-deep and program-wide (United States Department of
Education, 2017), In-service training to enhance teachers’
competence in technology should focus on knowing how rather
than knowing what (Brown et al, 1989). Considering the
importance of mathematics activities in EC classrooms and the
barriers discussed in the literature, it is essential to investigate
EC teachers’ overall perceptions of technology and their
technology integration into mathematics-related activities. Also,
there exist only a few studies focusing on teachers’ technology
use in teaching specifically mathematical concepts in early
childhood classrooms (i.e., Akilovna, 2024; Clements & Sarama,
2003; Eleftheriadi et al., 2021; Nikolopoulou, 2020; Verbruggen
et al, 2021; Yao et al,, 2024), and among those studies only
Eleftheriadi et al. (2021) and Nikolopoulou (2020) focused on EC
teachers” perceptions about technology integration in teaching
mathematics in EC setting. Therefore, this study will provide
insight into EC teachers' general perceptions of technology and
technology integration in mathematics activities.

2. Method
2.1. Design

This focus group study was part of a broader study that examined
technology integration into kindergarten classrooms. This part of
the study was conducted using phenomenological methodology,
one of the qualitative research methods. Phenomenological
studies aim to investigate events, experiences, perceptions, or
situations that we do not fully know (Munhall, 2012; van Manen,
2007, p. 12; Willig, 2007; Yildirim & Simsek, 2016, p. 69). These
studies involve identifying and making sense of the
commonalities in people's perceptions of similar experiences and
events (Fraenkel et al, 2012, p. 432; Rose et al.,, 1995, p. 1124;
Tezcan, 2013, p. 55). Within the scope of this study, the
phenomenological approach was considered appropriate to fully
explain, define, and understand the phenomenon of technology
integration in preschool dassrooms. Figure 1 presents the
methodological and analysis process of this particular study.

Data
Generation

Initial assessments of the
patterns by one researcher
Producing the first codes
including definitions and
labels

Categorization of codes into
thematic groups

Controlling of the themes
and codes by researchers
Re-definition and re-naming
the themes, if necessary
Compilation of the text

Two researchers *
transcribed all video
recordings

Ensuring that the text
match with the
recordings
Pseudonyms used for
confidentialy

Figure 1. Methodology and analysis process
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2.2. Participants

The participants of the study consist of 20 Turkish early
childhood teachers. Volunteering is the sole selection
criterion for this study. Each participant worked in separate
public schools in the eastern part of Tiirkiye. The schools
located in four city centers serve primarily middle-income
families. The attendees encompassed an extensive range of
teaching expertise. Most of the teachers who took part were
female, alongside two male participants. All participants
obtained their undergraduate degrees from the
Department of Early Childhood Education.
participants also held Master’s degrees in early childhood
education. All participants took two technology-related
courses during their undergraduate education: Information
Technologies and Instructional Technologies. Also, only
two teachers reported that they attended technology-
related professional development training. While the
researchers endeavored to cultivate a conducive and
atmosphere that promoted
expression among participants, the participants were

Five

inclusive unrestricted
ensured that pseudonyms would be used in order to
protect their privacy.

2.3. Procedure

Data collection was held during the summer of 2023. The
Focus Group Discussion (FGD) method was used. FGD is a
suitable method since this study investigates EC teachers’
overall perceptions of technology and their integration of
technology into mathematics-related activities (Nyumba et
al., 2018; van Eeuwijk & Zuzana, 2017). This method
enables researchers to explain, clarify, and provide a better
perspective on the subject selected (Mishra, 2016).

In the literature, contradictory suggestions exist about the
number of participants in each FGD session (Bouchard et
al., 1974; Cortini et al., 2019; Liamputtong, 2010; Stagi,
2000). Five kindergarten teachers were gathered in the first
session. The interview lasted 95 minutes, and the researcher
who moderated the session observed that the participants
either forgot their ideas or got bored because of the waiting
time. Therefore, the following five sessions were held with
a group of three teachers. The sessions were held online,
and discussions were recorded after obtaining the
participants” permission. The sessions lasted between 70
and 95 minutes.

2.3.1. Ethical disclosure

In this study, all the rules specified in the "Higher
Education Institutions Scientific Research and Publication
Ethics Directive" were followed. None of the actions
specified in the second section of the directive, "Actions
Contrary to Scientific Research and Publication Ethics",
were carried out. This study was conducted with the
approval of the Ethics Committee of Firat University, dated
June 13, 2023, and numbered 9102.

2.4. Measures
2.4.1.Interview form

The researchers created a pool of questions about
technology integration into mathematics education in
kindergarten classrooms. The question pool, consisting of
eight questions, was created based on a literature review of
the subject. Then, two experts from the Department of Early
Childhood Education and two from the Department of
Computer Education and Instructional Design reviewed
the questions and provided feedback. After the expert
opinions, one question was dropped from the pool.

Two pre-interviews were conducted with kindergarten
teachers to determine whether answers to the questions
provided rich data about the proposed research question.
After finalizing the FGD questions, the researchers
recruited five kindergarten teachers for the first FGD
session. After that, five FGD sessions were held with three
kindergarten teachers. In the last session, the data was
repetitive compared to what was collected in the previous
sessions. Therefore, the researchers decided to end the FGD
sessions. In the end, 20 kindergarten teachers participated
in the study. Two example questions are: “Do you use
technology, supporting
mathematical skills? If so, how do you use them?” and

especially when children's
“What type of issues do you encounter when you use
technology in teaching mathematics?”

2.5. Data Analysis

Before the data analysis, all recordings were transformed
Participants were assigned
pseudonyms to protect their identities, and all data were
maintained strictly confidential. For data analysis, the six-
stage thematic analysis process outlined by Braun and
Clarke (2006) was followed:

into a written format.

1. The primary author thoroughly reviewed the
transcripts several times and conducted the first
evaluations of the observed patterns.

2. She generated the initial codes, which included
definitions and labels allocated to the data about
the research questions.

3. Theme
generated codes.

clusters were created through the

4. During this phase, the second and third authors
critically analyzed the themes and codes.

5. The third author revised and re-labeled the
themes and verified their consistency to provide a
coherent interpretation of the data.

6. The text was compiled.
2.6. Trustworthiness

In qualitative studies, four common measures exist for the
trustworthiness of qualitative credibility,
dependability, conformability, and transferability (Lincoln

research:

160
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& Guba, 1985). In terms of credibility, two pre-interviews
were conducted. Also, recordings
transformed into a written format, these texts were checked
to ensure the written texts matched the recordings. In
addition, data collection and analysis processes were
conducted simultaneously to determine any need for

after all were

additional data or clarification. Peer feedback was also
obtained during the data analysis process. In terms of
dependability, detailed information about the participants,
the data collection, and analysis processes are provided.

Two researchers individually examined the data to ensure
conformability in this particular study, and the third
researcher provided feedback about the codes and
categories. The data analysis process was conducted using
the NVivo version 14 package, which allowed the
researchers to maintain the categories and themes if
needed. Also, direct quotes are provided in the findings
section to ensure conformability. In terms of transferability,
detailed information about the participants and the
research process is provided.

3. Findings

The findings are presented under four main themes:
technologies used in teaching mathematics, the use of
technology in teaching mathematics, issues related to the
use of technology in teaching mathematics, and the need
for the use of technology while teaching mathematics. Each
theme was provided below with sub-themes and codes,
enriched with direct quotes from the participants.

3.1. Teachers’ Overall Perception towards Technology

Today, technological devices are ubiquitous in people’s
lives, which results in an increase in the daily duration of
screen time for children (Dumuid, 2020; Rideout & Robb,
2020; Saracho, 2015). The American Academy of Pediatrics
(2015) acknowledged that young children’s exposure to
technological devices and screen time is no longer
plausible. The first question of the FGD sessions was about
teachers’ overall perceptions of technology. All teachers
were aware that the place of technology and technology's
place in children's lives is an undeniable reality.

We are now in the age of technology, and children
learn many things from smartphones and computers
(Ceyda, Aug. 15, 2023, group interview).

So, needless to say, technology is now everywhere in
our lives (Sara, Aug. 14, 2023, group interview).

Only one teacher raised her concern about children’s
technology use among the participants. As Ceren discussed
her thoughts about technology, she mentioned the time
after the COVID-19 pandemic. She mentioned the violent
behaviors of children due to the content they were exposed
to through technological devices during the pandemic. Her
old-fashioned thoughts about children’s technology use
might be due to this experience.

As a teacher, yes, I think we should use it actively,
but I believe that we should keep the children a little
away from technology. I'm still old-fashioned about
technology. Honestly, I don't want children to be too
involved with technology. (Ceren, Aug. 15, 2023,
group interview)

3.2. Technologies Used in Teaching Mathematics

The National Council for Educational Mathematics
(NCTM, 2023) strongly emphasizes technology to facilitate
young children’s mathematical skills. Although there is
extensive research about teachers’ use of or perceptions of
technology in classrooms, its use in teaching and learning
mathematics is very limited (Eleftheriadi et al., 2021; Fox et
al., 2016; Ihmeideh & Al-Maadadi, 2018; Nikolopoulou,
2020). Specifically, Thmeideh and Al-Maadadi (2018)
worked with three kindergarten teachers in their study.
Through their observations, they reported that
kindergarten teachers mainly used computers and
interactive whiteboards for listening to songs or watching
videos to learn numbers, and their focus was mainly on
drills and practice. In other studies, kindergarten teachers
were found to use technology to watch educational videos,
view pictures, or listen to songs to support children’s
mathematical skills (Alomyan & Alelaimat, 2021; Liu et al.,
2014; Nikolopoulou, 2020). In this particular study, similar
results were found. The participants mentioned the
equipment and applications they use while teaching
mathematics (see Figure 2). Although 15 teachers reported
that they do not have a smartboard or a computer in their
classrooms, some said they either bring their laptops to the
classroom or use their smartphones with speakers. Only
one teacher stated that there was a robotic kit in their
school. Regarding applications, teachers mentioned videos,
songs, images, and sounds to use while doing mathematics-
related activities. Only Ceyda reported using Web 2.0
applications in the classroom or at home with parental
supervision. The direct quotes are provided below.

Direct quotes related to equipment:

If there is a need, I always bring my laptop to the
classroom. (Sara, Aug. 14, 2023, group interview)

I always use my smartphone. I purchase an extra
internet package and use my smartphone to use
whatever I need to use. (Merve, Aug. 18, 2023, group
interview)

Direct quotes related to applications:

But when we listen to the song [referring to songs
to numbers] through the
whiteboard, children learn better. (Reyyan, Aug. 22,
2023, group interview)

related interactive

Usually, I use mobile apps like Mental Up, Google
Interland, and World Wall. (Ceyda, Aug. 15, 2023,
group interview)
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THEME 1: Technologies used in teaching mathematics

SUB-THEME : EQUIPMENT

Smartboard

Speaker

Personel computer/Laptop
Coding robot

Projector

Personal smartphone
Printer

Codes

SUB-THEME : APPLICATIONS

Animations

EBA

Images and sounds

Child-restricted versions of entertainment
and communication apps

Web 2.0 tools

Songs

3D applications

Videos

Youtube

Codes

Figure 2. Technologies used in teaching mathematics

3.3. Use of Technology in Teaching Mathematics

Many researchers and institutions support the use of
technology in early childhood (Clements & Sarama, 2013;
NAEYC, 2010; NCTM, 2023; Papadakis et al, 2016;
Verbruggen et al., 2021). A growing body of studies reported
that the use of technology in teaching mathematics increases
children’s enthusiasm, motivation, and engagement and
supports them in understanding mathematical concepts
better (Clements & Sarama, 2013; Eleftheriadi et al., 2021;
Griffith et al.,, 2020; Verbruggen et al., 2021). This study
discussed the benefits of technology integration for teachers
and children, the harm children may encounter while using
technology, and its causes (see Figure 3). According to
kindergarten teachers, using technology in the classroom for
mathematics and other activities increases teachers' and
children’s motivation. Among the participants, eleven
teachers used the word “happy” to describe their children
during technology-enriched activities. In addition, thirteen
teachers associated learning speed, increased attention level,
and motivation/retention with technology that appeals to
multiple senses.

Regarding the
technology usage, two teachers mentioned dry eye issues

harm children may encounter from

and their negative effects on language development. Beyond
that, sixteen teachers pointed out violent behaviors children
may have due to the content they are exposed to in an online
environment. According to the teachers, many movies,
cartoons, videos, songs, or advertisements may include
violent content. Mainly, when children use technology with
no time limitation, they display those violent behaviors in a
short time.

Direct quotes related to the benefits of technology for
children:

And 1 think that children love it [referring to
technology] and learn more easily because it appeals
to more sense organs. (Reyyan, Aug., 22, 2023, group
interview)

You can concretize this [referring to mathematical
concepts] through a computer and technology,
making it more permanent in children's minds.
(Yavuz, Aug., 15, 2023, group interview)

I believe these [referring to technology] improve the
learning speed. (Asli, Aug., 20, 2023, group interview)

Direct quotes related to the benefits of technology for
teachers:

If we use it correctly, we can attract the attention of
children. And sometimes things that are so difficult to
teach to those young children need to be concreted.
We can concrete it through computers and technology
and make it more permanent in children's minds.
(Ata, Aug., 24, 2023, group interview)

From this point of view, we are able to convey those
abstract concepts with technology. The concepts,
otherwise, we sometimes cannot teach very well.
(Merve, Aug., 18, 2023, group interview)

Direct quotes related to harm to children:

One of my students had a language development
disorder. And his doctor told the parents to keep him
away from technology [referring to the content that
can be reached through the Internet]. (Beren, Aug., 24,
2023, group interview)

Direct quotes related to causes of harm:

This is why. Now, even if the child has information
about the video he watched, there are occasional
advertisements. And they are not very appropriate
ads. (Pelin, Aug., 18, 2023, group interview)

In general, the children had an incredible tendency to
violence [referring to the time schools started after the
COVID-19 pandemic]. Because 4-year-olds were
exposed to a lot of content they shouldn't have been
exposed to. (Ceren, Aug., 15, 2023, group interview)
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THEME 2: Use of technology in teaching mathematics

SUB-THEME : BENEFITS FOR CHILDREN

+ Support retention

+ Appealing to multiple senses
Faciliate learning

Making it easy to remember
Increase in attention level

Making the child happy

Increasing learning speed

Offering the opportunity to reinforce
Increase in concretization

Increase in motivation

Codes

SUB-THEME : HARM TO CHILDREN
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Figure 3. Use of technology in teaching mathematics

3.4. Issues related to the Use of Technology in Teaching
Mathematics

In the FGD sessions, two main situations were observed: teachers
either do not use technology or encounter issues during their use
of technology in mathematics activities. In the literature,
researchers discussed many obstacles to the use of technology in
classrooms. Those barriers indude insufficient or lack of
equipment in classrooms, lack of support from school
administrators, teachers’ insufficient or lack of competence, lack
of digital teaching materials, and limited professional
development (PD) opportunities (Cabuk, 2024; Dong, 2018;
Ertmer, 1999; Goktas et al,, 2013; Ihmeideh, 2009; ihmeideh & Al-

Maadadj, 2018; Kurupmar et al., 2024; Liu & Pange, 2015; Luo et
al, 2021; Mutohar, 2012; Nikolopoulou & Gialamas, 2015;
Pelgrum, 2001; Palaiologou, 2016; Wood et al, 2008). The
participants of the current study mentioned similar obstacles.
Figure 4 represents teachers’ reasons for not using technology in
their classrooms. Specifically, 15 teachers reported that they donot
have a smartboard or a computer in their classrooms. Also, two
teachers reported the power-cut issue in the area where their
school is located. Both stated that teachers in those schools prefer
not to bring their own technological devices to the classrooms
because of power-cut issues. Among the participants, eighteen
teachers mentioned their limited competence in the use of
technology.

THEME 3: Reasons for the absence of technology use in
classrooms

SUB-THEME : ABSENCE OF TECHNOLOGY USE

Power-cut issues

Codes

Limited opportunities in public schools

Lack of technological equipment in the classroom
Teachers’ lack of technological competence

Figure 4. Reasons for the absence of technology use in classrooms
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In addition to the barriers discussed above, teachers
encounter several classroom problems during technology
use: classroom management issues and limited classroom
conditions (Nikolopoulou & Gialamas, 2015; Wood et al.,
2008). The study participants also mentioned similar issues
(Figure 5). The physical conditions of their classrooms are
the most frequently mentioned issue among the others.
Also, according to two teachers, children tend to change the
speaker's volume in the classroom or insist on watching a
cartoon rather than educational content. Only one teacher
mentioned an issue related to inclusive students in her
classroom.

Direct quotes related to the reasons for non-use of
technology in the classroom:

Again, I found a projector with my own effort and
brought it to my classroom. I mean, it's okay. These
opportunities are not usually available in public
schools. (Ata, Aug., 24, 2023, group interview)

Personally, maybe if I could provide classroom
management better, if I could organize the classroom
environment better, I could spend more time using
technology. (Ceren, Aug., 15, 2023, group interview)

I attended
programs related to technology use. However, they

several professional development

were at the basic level and non-interactive. I did learn

so little and nothing changed in my technological
skills. (Ayfer, Aug., 15, 2023, group interview)

Direct quotes related to the encountered issues:

So yes, of course we do. There may be children who
want to play with the speaker. In general, I have
difficulty like this. Also, since there is a laptop and
no projector in the classroom, I try to adjust the angle
of the laptop so that those children can see the screen.
I organize my children to sit there in a certain order.
And for children who stay away from the screen,
sometimes, I don't know, this often breaks their
concentration. (Yavuz, Aug., 15, 2023, group
interview)

For example, children may not understand that it is
for an educational purpose. When we open the
internet, they think we will watch cartoons or other
fun stuff. (Ata, Aug., 24, 2023, group interview)

I had a problem. I always have at least one student
with autism every year. For example, I was
dedicating those videos to the last 10 minutes and
making sure that the student was picked up early.
That's how I did it; I could not let him watch it.
Otherwise, it was enough for me to open the video or
even the computer for that student. He could stop
and stare at the screen, even if nothing was on it.
(Sara, Aug., 14, 2023, group interview)

THEME 4: Issues related to use of technology in teaching
mathematics

SUB-THEME : ENCOUNTERED ISSUES

Students requests

Codes

Children tampering with technological devices

Problem encountered in the classroom management
Physical conditions of the classroom
Having inclusive students in the classroom

Figure 5. Issues related to the use of technology in teaching mathematics

3.5. Needs for the Use of Technology while Teaching
Mathematics

In order to benefit from technology, there exist several
aspects to consider: the wuse of intentional
developmentally appropriate digital tools, parental
mediation, and limitations on the use of technology
(Clements & Sarama, 2003; Donohue & Schomburg, 2017;

and

Gozim & Kandir, 2021; Konca, 2022; McManis &
Gunnewig, 2012). Figure 6 presents the theme entitled the
need for the use of technology while teaching mathematics
and its sub-themes and codes. Although the question asked
to the participants was about technology use in teaching
mathematics, their answers contained both technology use
in teaching mathematics and in general. The teachers
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pointed out similar aspects provided above to benefit from
technology at the highest level.

Despite an increase in the number of PD opportunities
regarding technology integration
(Yurtseven Avc et al, 2020), teachers fail to integrate
technology into their instruction, especially in early
childhood classrooms (Ihmeideh, 2009; Parette & Stoner,
2008; Parette et al., 2020). In this regard, teacher education
programs and in-service PD opportunities are two key
points to consider. In the current study, while two teachers
mentioned the limitations about their experiences with
educational technology during their education, seven
teachers even mentioned the ineffectiveness of PD
opportunities. Considering that, as Blackwell et al. (2014)
stated, early childhood teachers’ perceptions about
technology use for educational purposes, their confidence,
and the support they receive are the strongest predictors of

into education

technology integration into education, teachers’ experience
with educational technology may get advanced through
pre-service and in-service PD.

Direct quotes related to the things to consider for the
benefits of technology to emerge:

I agree with Tuna. If it will be used consciously and
if it will be used under parental supervision, yes,
technology is a beautiful thing. You know, I think it
can be used under parental control in a limited time,
not very long hours. (Filiz, Aug., 15, 2023, group
interview)

Well, but what I'm saying is that there are tablets,
television, and mobile apps. As long as we verify its
safety in terms of content. Well, I definitely want
them to be used with parental cooperation. Well, but
I also believe that these should have certain time
intervals. (Asl;, Aug., 20, 2023, group interview)

Direct quotes related to teachers' expectations to increase
technological competencies:

I also use a projector. It doesn't fully activate
children. So, in return, I have to make movements
with my mouse. If there is an interactive smart board,
for example, children will receive a direct return for
their actions. (Ata, Aug., 24, 2023, group interview)

So, first of all, I would like a smartboard that would
be anon-utopian request, right? [laughing]. But apart
from that, I would like to learn, participate, and
improve myself in this regard if there are training
sessions about integrating technology to make
mathematics education more fun and different for
children. (Sara, Aug., 14, 2023, group interview)

I wish I knew how to design a mobile app. Many
mobile apps do not have what we need. I already
design classroom activities but I want to transfer
those activities in an online setting. If there is a
training program like that, I would love to attend
improve my skills. Otherwise, my
technological skills are very limited. (Beyza, Aug., 22,
2023, group interview)

them to

THEME 5: Needs for use of technology

SUB-THEME : THINGS TO
CONSIDER FOR BENEFITS OF
TECHNOLOGY TO EMERGE

= Appropriate use

» Choosing the right application
* Parent-supervised use

+ Teaching safe internst use

= Use of interactive apps

= Usage with time limit

* Use with parent cooperation

Codes

SUB-THEME : TEACHERS'
EXPECTATIONS TO INCREASE
TECHNOLOGICAL COMPETENCIES

Technoloegy enhancement in teacher
education programs

Inservice professional development
equipments

Support for teachers

Enrichment of classroom with
technological devices

Codes

Figure 6. Needs for use of technology while teaching mathematics

4. Discussion

Through focus group discussions, EC teachers’ perceptions
and use of technological devices in conducting math-
related activities. The findings of this study highlight
important implications for technology integration in
preschool classrooms. The EC teachers held a positive
attitude towards technology and acknowledged the role of

technology in young children’s lives and learning. Previous
studies found similar results (Dong & Newman, 2016;
Ihmeideh, 2009; Kalas, 2010; Kara & Cagilday, 2017;
Mertala, 2017; Wu et al., 2023). Despite this positive
attitude, barriers and challenges became the forefront of the
focus group discussions. For this study, the missing parts
of technology integration were due to teachers’ lack of or
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limited technology competence, support from school
administrators, technological
infrastructures, and insufficient pedagogical support, as
they reported. These barriers were also mentioned in other
studies (Cabuk, 2024; Cheng et al, 2021; Dong, 2018;
Ertmer, 1999; Goktas et al., 2013; Thmeideh, 2009; Thmeideh
& Al-Maadadi, 2018; Kurupinar et al., 2024; Liu & Pange,
2015; Luo et al, 2021; Magen-Nagar & Firstater, 2019;
Mutohar, 2012; Nikolopoulou & Gialamas, 2015; Pelgrum,
2001; Palaiologou, 2016; Wood et al., 2008). As seen, the
discussion has been around barriers and challenges for

a lack of or limited

years.

Most of the teachers in the current study emphasized using
digital materials, including mathematics-related songs,
videos, and images, for only children to practice what they
have already learned in terms of mathematical concepts, as
found in other studies (Alomyan & Alelaimat, 2021; Liu et
al., 2014; Nikolopoulou, 2020). Inan and Lowther (2010)
categorized technology integration into three aspects:
preparing lesson plans, delivering concepts through
technology, and supporting children to use digital
materials and technological tools. However, the current
study's findings revealed that teachers only used digital
materials for drills and practice under their control. The
question here should be about teachers’ technological skills
and competence.

Teachers’ technological skills and competence are shaped
during pre-service education and supported through in-
service PD opportunities. Critical media literacy, which
requires teachers to think deeply and critically about the
media they use for teaching (Trust et al., 2022), is one aspect
of technology integration that needs to be covered during
pre-service education. In addition, pre-service teachers
should be prepared to teach with technology (Sprague et
al.,, 2022; Yadav & Lachney, 2022; Zaranis & Oikonomidis,
2014). Therefore, pre-service teachers’ skills to use and
create with technology should be advanced. In Tiirkiye, the
EC teacher education program offers only two courses:
Information Technologies and Instructional Technologies.
While the former focuses on teacher candidates’ technology
skills, the latter focuses on technology integration in
educational settings. A similar situation exists in other
European countries. In terms of teaching mathematics in
EC classrooms, there is only one course entitled
Mathematics in Early Childhood. This course should be
designed to advance pre-service teachers” knowledge about
how to teach mathematics to young children with
technology. Therefore, this research suggests that teacher
education programs should be
ensuring pre-service teachers’ exposure to educational
technology is program-deep and program-wide. However,
this is not enough for teachers to implement technology
into their instruction while conducting mathematics and
other activities.

reviewed carefully,

Teachers should consider technology as a tool to support
children’s learning and organize the technology-enriched

learning environment to include originality, allow children
to construct knowledge, enable student collaboration, use
open-ended learning, and integrate mixed ability levels
when needed (Lindmeier et al., 2020; Smeets, 2005). PD
opportunities should be designed to help teachers create
the aforementioned learning environment. However, as
reported in this particular study and the existing studies,
teachers complain about the ineffectiveness of PD
opportunities (Bey, 2012; Keengwe & Onchwari, 2009;
Potter & Rockinson-Szapkiw, 2012; Vaugelade Berg, 2011).
Specifically, teachers” complaints were about the duration
of PD, its content, limited first-hand experiences with
technology, being inactive in PD sessions, limited
reflections, and so on (Ertmer, 2005; Powel & Bodur, 2016,
2019; Rice & Dawley, 2009; Yurtseven Ava et al., 2020).
Considering these complaints, PD programs should offer
teachers flexible learning, as suggested by Belland and
colleagues (2015). One way of providing flexible learning
is, for instance, to provide teachers with flipped PD
programs that give them time to implement what they learn
during PD and evaluate their experiences (Belland et al.,
2015; Yurtseven Ava et al., 2020). The implications of this
research point to the need to re-consider PD programs to
enable teachers to advance their knowledge about
technology and its integration, learn different pedagogical
approaches for technology integration, practice in their
classrooms, and reflect on their practices. Such PD
programs may enable EC teachers to adapt suitable
pedagogical approaches to integrate technology into their
classrooms.

The current study sought to explore early childhood
teachers’ overall perceptions of technology and their use of
the implementation of technology during mathematics-
related activities. Although this study fills the gap in the
literature by focusing on and
mathematics, the number of participants and the data

collection tool - focus group discussions - are its limitations.

teaching learning

To obtain a more outstanding picture of EC teachers’
attitudes and beliefs towards and practices related to
technology integration in classrooms, further research may
consider including teachers from different cultures and
data (i.e.,
observation). Also, the study group worked in public
schools in this particular study. Teachers working in
private schools may provide different perspectives on
technology integration in mathematics activities in early
childhood classrooms. Further insights are also needed to
determine the factors that shape PD programs’
effectiveness so better programs can be designed.

alternative collection  tools classroom
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