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Tiirkiye Yiizyih Maarif Modeli’nin K-12 Diizeyinde Tahmin Becerisi A¢isindan Karsilastirilmah Analizi
A Comparative Analysis of the Tiirkiye Century Education Model at the K-12 Level in Terms of Estimation Skills
Gozde Kaplan-Can'(®) Semanur Kandil-Sivka®
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Makale Bilgileri 0z.' Bu calismanin amaci K-12 diizeyinde Tiirkiye Yiizyili Maarif Modeli (TYMM) matematik 6grenme ¢iktilar ile
. - . Tiirkiye genelinde yiiriirliikte olan flkokul, Ortaokul ve Ortadgretim Matematik Dersi Ogretim Programlari ve Okul

Gelis Tarihi (R d Dat - oo . . .. . . .

eliy Tariht (Recetved Dates Oncesi Egitim Programlart Matematik Alan1 kazanimlarinin tahmin becerisi cergevesinde incelenmesi, farklilik

21.02.2025 gosterdikleri noktalarin ortaya konulmasi, bu farkliliklarin yorumlanmasi ve tartisilmasidir. Dokiiman analizi teknigi

. kullanilarak incelenen programlarda islemsel tahmin becerisine benzer sekilde yer verildigi gozlenmistir. Ancak,
Kabul Tarihi (Accepted Date) TYMM nin 6lgmede tahmin ve yigin tahmini alanlarina yonelik daha fazla sayida 6grenme ¢iktis1 ve 6grenme-ogretme
24.07.2025 uygulamasi igerdigi sonucuna ulasilmistir. Say1 dogrusuna dair tahmin becerisini igeren kazanim/6grenme ¢iktilarina

yiiriirlilkte olan Matematik Dersi Ogretim Programlarmda ve TYMM’de acik¢a yer verilmedigi fakat bazi
kazanimlarin/6grenme ¢iktilarinin agiklamalari ve 6grenme-6gretme uygulamalarinin bu tahmin tiiriinii igcerdigi sonucuna
vartlmistir. Arastirma kapsaminda incelenen ortadgretim kademesine yonelik Matematik Dersi Ogretim Programlarinda

*Sorumlu Yazar tahmin becerilerine yonelik herhangi bir 6grenme ¢iktisina rastlanmamustir.
Gozde Kaplan-Can

ODTU Egitim Fakiiltesi
Matematik ve Fen Bilimleri
Egitimi Cankaya/Ankara

Anahtar Kelimeler: Tahmin Becerisi, Tiirkiye Yiizy1li Maarif Modeli, Matematik Dersi Ogretim Programi

Abstract: The aim of this study is to examine the mathematics learning outcomes of the Tiirkiye Century Education
Model (TCEM) at the K—-12 level within the framework of estimation skills, in comparison with the learning objectives
of the mathematics domain of the currently implemented Preschool Education Curriculum and the Mathematics Curricula
gkaplan@metu.edu.tr for Primary, Middle, and High School Education in Tiirkiye. The study seeks to identify and discuss the differences
between these curricula and interpret their implications. Using document analysis, it was observed that computational
estimation is similarly addressed in the programs. However, the TCEM was found to include a greater number of learning
outcomes and learning-teaching practices related to measurement estimation and numerosity estimation. It was also
concluded that while explicit learning outcomes related to number line estimation were not identified in either the current
Mathematics Curricula or the TCEM, certain learning outcomes and associated instructional practices implicitly
incorporate this type of estimation. Additionally, no learning outcomes related to estimation skills were found in the High
School Mathematics Curricula examined within the scope of this research.

Keywords: Estimation skills, Turkish Century Education Model, Mathematics Curriculum

Kaplan-Can, G.ve Kandil-Sivka, S. (2025). Tiirkiye Yiizyili Maarif Modeli’nin K-12 diizeyinde tahmin becerisi agisindan karsilastirilmali analizi. Erzincan
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Giris saglamaktadir (Joram vd., 1998). Buna bir pazarcinin 1 kg
domates istediginizde poseti doldurup tartmasi ve koydugu
domateslerin yaklasik olarak 1 kg gelmesi 6rnek gosterilebilir.
Benzer sekilde bir 6grencinin zihninden bir metrenin ne kadar
olabilecegi hakkinda akil yiiriitebilmesi i¢in 6grencinin bu
uzunluk birimini daha dnce kullanmis ve bir metrenin ne kadar
olabilecegi hakkinda fikir sahibi olmus olmasi gerekir.

Tahmin, K-12 matematik egitiminde sayr ve say1
duyusunun gelisimiyle yakindan baglantili olan temel bir
matematiksel yeterliktir (Common Core State Standards
Initiative [CCSSI], 2012). Tahmin etme sadece yaklagik
degere ulasma gibi degerlendirilmemelidir. ~Tahmin,
deneyimsel ve pratige yonelik bir beceridir ve dgrencilerde
birim ve biiytikliik gibi kavramlarin gelisimine katki saglar.
(Van de Walle vd., 2020). Cok kiiciik yastaki 6grencilerin
miktarlar1 daha az, daha fazla, daha hafif, daha agir, daha kisa
ve daha uzun olarak tahmin etmeye tesvik edilmeleri
gerekmektedir (National Council of Teachers of Mathematics
[NCTM], 2006). Birinci simiftan sonra, 6grenciler tiim smif
seviyelerinde 06l¢gme ve hesaplama siireglerinde tahmin
becerilerini  kullanabilirler. Liseye gelindiginde ise,
Ogrencilerin ¢esitli tahmin stratejilerini tanima ve kullanma
konusunda yetenekli olmalar1 beklenmektedir (Lucas ve Son,
2012).

Tahmin etme en genel anlamiyla belirli bir konu ya da durum
hakkinda karar vermeye yarayacak kadar yakin cevap
bulunmasini (Reys, 1986) veya belirli bir duruma ya da soruya
yonelik makul yorumlar yapilmasini saglayacak yaklasik
degerleri ortaya koyma siirecidir (Mitchell vd., 1999). Bu
stire¢ akil yiirlitme dogrultusunda stratejiler kullanilmasini ve
makul ¢ikarimlarda bulunulmasini gerektirdiginden tahmin,
kestirim ya da (kafadan) atma ile karistirilmamalidir (Van de
Walle vd., 2020). Ornegin, dgrencilerden smifa getirilen bir
litrelik bilye dolu bir kavanozun i¢inde kag bilye oldugunu
tahmin etmeleri istendiginde 6grencilerin diisiinmeden 20 ya
da 10000 gibi sayilar ortaya atmasi kestirim ya da (kafadan)
atma iken, bir bolge belirleyip oradaki bilyeleri saymasi ve
ardindan bu bolgeyi referans alarak kavanozdaki bilye sayisi
hakkinda fikir yiiriitmesi bir tahmin etme siirecidir.

Belirli bir tahmin stratejisi gelistirebilmek veya tahmin
ederken zihinsel ya da fiziksel referanslar kullanabilmek i¢in
tahmin etme konusunda deneyimli olmak gerekir (Desli ve
Lioliou, 2020). Farkli tahmin tiirlerindeki (islemsel ve
O0lgmede tahmin gibi) deneyim arttik¢a yapilan tahminin
dogrulugu da artmaktadir (Desli ve Giakoumi, 2017; Desli ve
Lioliou, 2020). Bunun yanmda kisinin ol¢lisiinii tahmin
edecegi nesne ile gilinliik hayatta sikca karsilagsmis olmasi
tahmin degerinin makul olup olmadig1 ile ilgili fikir
yuriitilmesini  ve  tahmin  becerilerinin  gelisimini
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Tahmin Tiirleri ve Onemi

Sowder (1992), islemsel tahmin, y1gin tahmini ve 6lgmede
tahmin olmak iizere {i¢ tahmin tiirii tanimlamistir. Islemsel
tahmin, bir iglemin sonucunu bulmak i¢in verilen sayilarin
yaklagik degerlerini kullanarak zihinsel hesaplamalar yapma
olarak tanimlanmaktadir (Sowder, 1992). Ayrica, c¢esitli
stratejiler kullanilarak kabul edilebilir tahmin araliginda bir
sonu¢ bulma olarak da ifade edilmektedir (Reys ve Bestgen,
1981). Yigin tahmini, bir gruptaki nesne sayisini bulmaya
yonelik yapilan, genellikle “kag tane” sorusuna cevap vermek
icin kullanilan tahmin tiiridiir (Hogan ve Brezinski, 2003;
Sowder, 1992). Ornegin bir kasadaki elmalarmn sayisini bir
grup elmay1 referans alarak tahmin etmek yigm tahmin
stratejisi altinda degerlendirilmektedir. Olgmede tahmin ise
Olciilebilir 6zelliklerin (uzunluk, kiitle, alan ve hacim gibi)
sonuglarinin, 6lgme aract kullanmadan, yaklasik olarak
belirlenmesidir (Hogan ve Brezinski, 2003; Van de Walle vd.,
2020). Bu tahmin tiirleri birlikte de kullanilabilir. Ornegin, bir
masanin boyunu tahmin ederken karisini referans alan bir kisi,
Once masanin boyunun kag karis ettigini tahmin eder (6l¢gmede
tahmin). Ardindan bu tahmin ile karisinin uzunlugunu
carparken islemsel tahmin stratejilerini kullanip masanin
uzunlugunu standart birimler (cm veya metre) cinsinden
tahmin edebilir. Benzer sekilde bir kasa armudun kiitlesinin
kag¢ kg olabilecegini tahmin ederken dncelikle bir armudun
kiitlesi tahmin edilir (6lgmede tahmin). Ardindan kasadaki
armutlarin say1si bir grup armut referans alinarak tahmin edilir
(y1g1n tahmini). Son olarak toplam kiitle tahmini igin kasadaki
tahmini armut sayisi ile bir armudun tahmini kiitlesi ¢arpilir
(islemsel tahmin). Siegler ve Booth (2005), bu {i¢ tahmin
tirline ek olarak, say1r dogrusuna dair tahmin tiiriini
tanimlamigtir. Bu tahmin tiirii bir sayiy1 say1r dogrusunda
konumlandirmay1 ya da say1 dogrusundaki konumundan yola
cikarak sayiy1 tahmin etmeyi gerektirmektedir (Siegler vd.,
2009). Ornegin, V7 sayisini say1 dogrusu iizerinde 2 ile 3
sayilart arasinda yaklasik olarak ortaya yakin bir noktada
konumlandirmay1 igeren bir etkinlik sayr dogrusuna dair
tahmin ile ilgilidir.

Islemsel tahminin giinliik hayatta kullanimimin daha pratik
olmast onu kesin sonu¢ bulmaya kiyasla daha 6nemli ve
kullanish  kilmaktadir (Ganor-Stern, 2018). Bu yoniiyle
islemsel tahmin temel bir yasam becerisidir (Ganor-Stern,
2016). Islemsel tahmin, yasamsal bir beceri olmasinin yani1 sira
cesitli matematiksel kavram ve becerilerle olan biitiinleyici
iliskisi nedeniyle, 6gretim programlarinda yer almasi gereken
temel bilesenlerden biridir. Islemsel tahminin basamak degeri
ile olan iliskisi onu standart algoritmalarin anlasilmasinda
o6nemli bir beceri haline getirmektedir (Sowder, 1992).
Islemsel tahmin becerisi gelismis Ogrenciler, tahmin
stratejilerini hangi durumlarda ve nasil kullanacaklarimni bilir
ve bu becerilerini tahmin sirasinda esnek bir sekilde ise
kosarlar (Gliner, 1991). Sonug¢ olarak, islemsel tahmin
matematiksel yeterlilige dair bir 6ngdrii sunmaktadir (Star ve
Rittle-Johnson, 2009).

Bir diger tahmin tiirii olan O6l¢mede tahmin, bilim,
mithendislik ve teknoloji gibi disiplinlerde en yaygin
kullanilan tahmin tiiriidiir. Matematigi profesyonel anlamda
kullananlarin giinliik arac1 haline gelen 6l¢gmede tahmin (Jones
ve Taylor, 2009), aym1 zamanda tiim bireylerin giinliik
yasamda basvurduklari bir beceridir. Ornegin, mesafe tahmini
ve bu mesafeye bagli yolculugun alacagi siirenin tahmini
glinlimiizii planlarken hepimizin goz 6éniinde bulundurdugu bir
siirectir. Hayatimizin her aninda isimizi kolaylastiran 6lgmede

tahmin becerisi ile matematik basarisi arasinda pozitif bir
korelasyon bulunmaktadir (Kramer vd., 2018). Sinif i¢i
uygulamalarin  6lgmede tahmin becerisini  gelistirecegi
bilinmektedir (Hoth vd., 2019). Ancak dgretmenlerin 6lgmede
tahmini 6gretmekten kacinmasi (Ruwisch vd., 2015), 6l¢mede
tahminin nasil 6gretileceginin belirsiz olmas1 (Pizarro vd.,
2015), ders kitaplarimin 6l¢gmede tahmin konusunda
yetersizligi (Hong vd., 2018) ve Ogretmenlerin 6l¢im ve
tahmini ayri konular olarak ele almalari gibi sebeplerden
dolay1 hem yetigkinler hem de ¢ocuklar dlgmede tahminde
sorun yagamaktadirlar.

Referans noktalar1 {izerinden akil yiirlitme ile
gerceklestirilen say1 dogrusuna dair tahmin yas ve tecriibe ile
dogru orantilidir (Sullivan ve Barner, 2014). Ogrencilerin,
birgok konunun ogretiminde model olarak kullanilan say1
dogrusu ve sayr dogrusuna dair tahminle ilgili deneyim
kazanmasi onlar1 diger matematik konularint 6grenmeye hazir
hale getirir. Ornegin kesirler ve ondalik gdsterimlerde sayi
dogrusuna dair tahmin yapmak Ogrencilerin cebirsel
yeterliligini artirirken (DeWolf vd., 2015), orantisal akil
yliriitmenin gelisimini de tesvik eder (Rouder ve Geary, 2014).
Kavramsal becerilerin gelistirilmesinin yani sira, iyi bir say1
dogrusuna dair tahmin egitimi ile 6grenme giicliikklerinin
(Siegler ve Opfer, 2003) ve gelisimsel diskalkulinin de (Huber
vd., 2015) iistesinden gelinebilir.

Y1gin tahmini, bir kiimedeki nesnelerin sayisini saymaya
basvurmadan tahmin etmeyi gerektirmektedir. Bu agidan
bakildiginda y1gm tahmini ile sayma becerisi arasinda giiglii
bir iligki vardir. Cocuklarin sayma becerileri gelistikge,
nesnelerin miktarina dair yaptiklar1 tahminlerin dogrulugunun
da arttig1 bilinmektedir (Barth vd., 2009). Bu yoniiyle yigin
tahmininin say1 duyusu ile oldukea iligkili oldugu sdylenebilir.
Sayma ve say1 duyusu ile bu kadar i¢ ice olan y1gin tahmini,
ayn1 zamanda aritmetik yetkinligin de bir yordayicisidir
(Wong vd., 2016). Nesne topluluklarmin sayisini tahmin
ederken nesnelerin i¢inden 6rnek bir grubun secilmesi ve bu
gruptaki tahmini nesne sayisi referans almarak tim kitlenin
tahmini siirecinde islemsel tahmine ya da zihinden aritmetik
islemlere basvurulmaktadir. Bu da yigin tahmini yapilirken
aritmetik iglemlerin kacinilmazligint ve islemsel yetkinlikle
iliskisini ortaya koymaktadir. Y1gin tahmini ile iliskili oldugu
savunulan tiim bu s6z konusu matematiksel yetkinlikler
diisiiniildiigiinde, y1gm tahmininin gelisiminin ¢ocuklarin yas
gelisimi ile 6nce logaritmik sonrasinda ise dogrusal bir iligki
icinde oldugu soylenebilir (Siegler vd., 2009). Bu sebeple,
Ogrencilerin gelisim seviyeleri goz oniinde bulundurularak
egitimin her kademesinde yigm tahminine yer verilmesi
gerektigi savunulmaktadir.

Tahmin tlirlerinin hem giinlik yasamda karsilasilan
problemlerin ¢dziimiinde hem de matematiksel kavram ve
becerilerin ediniminde oynadigi kritik rol dikkate alindiginda,
bu tiirlerin 6gretim programlarinda agik ve sistematik bir
bicimde ele almmast kacinilmaz bir gereklilik héline
gelmektedir. Nitekim alan yazinda, tahmin becerisinin
bireylerin aritmetik yeterliginden (Seethaler ve Fuchs, Wong
vd., 2016) orantisal akil yiiriitme gelisimine (Rouder ve Geary,
2014), cebirsel yeterlikten (DeWolf vd., 2015) sayma ve say1
duyusu (CCSSI, 2012) gibi temel matematiksel becerilere
kadar genis bir yelpazede 6nemli bir belirleyici oldugu ortaya
konulmaktadir. Bu durum, tahmin tiirlerinin 6gretim
programlart diizeyinde nasil yapilandirildigmin, yalnizca
teorik bir tartisma alani degil, ayni zamanda matematik
Ogretiminin niteligini dogrudan etkileyen pratik bir mesele
oldugunu gostermektedir.
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Arastirmanin Amaci ve Onemi

Mevcut alan yazin tahmin becerisine 6gretim uygulamalarinda
sinirlt diizeyde yer verildigini gdstermekte (Andrews vd.,

2021; Ruwisch vd., 2015) ve bu konunun ogretim
programlarinda nasil yapilandirilmast  gerektigine dair
rehberlik  saglayacak arastirmalarin  eksikligine isaret

etmektedir (Sunde vd., 2021). Ornegin, Sunde ve digerleri
(2021) Danimarka, Norve¢ ve Isveg iilkelerinin ulusal
matematik programlarint &grencilere tahmin becerilerini
gelistirmek i¢in sunduklar firsatlar agisindan incelemiglerdir.
Norve¢ matematik Ogretim programinda dort tahmin
becerisinin (islemsel tahmin, dlgmede tahmin, y1gin tahmini
ve sayl dogrusuna dair tahmin) de agik¢a ele alinmadigini,
Danimarka ve Isve¢ matematik &gretim programlarinda ise
islemsel tahmin ve dlgmede tahmine yer verilmesine ragmen
sayt dogrusuna dair tahmin ve yigin tahminine yer
verilmedigini ortaya koymuslardir. Benzer sekilde Birlesik
Krallik’1 olusturan iilkelerin (Kuzey Irlanda, Galler, Ingiltere
ve Iskogya) wulusal ilkdgretim matematik &gretim
programlarini tahmin becerisi baglaminda inceleyen Andrew
ve digerleri (2021), islemsel ve 6l¢gmede tahmine dort iilkenin
Ogretim programinda da yer verildigini fakat say1 dogrusuna
dair tahmin ve y1gm tahminin etkin bir sekilde programlarda
yer almadigint ortaya koymuslardir. Tiirkiye baglaminda
tahmin becerilerinin 1948-2015 ilkokul matematik 6gretim
programlarindaki yerini inceleyen Bulut vd., (2017) ise
Ogretim programlarinda tahmin becerilerine dnem verildigini
ve Ozellikle islemsel tahmin ile Olgme tahminine yer
verildigini ortaya koymuslardir. Fakat bu c¢aligmada en son
2015 yili 6gretim programinin dahil edildigi ve tiim simf
seviyelerine odaklanilmadig1 goriilmiistiir. Sonug olarak 2015
yili sonrasi yirirliige giren matematik dersi O6gretim
programlarinin tahmin becerisi agisindan karsilastirilmali bir
sekilde incelenmesi 6nem tasimaktadir.

Matematiksel yetkinlik ve fen ve teknolojide yetkinlikler,
Tiirkiye Yeterlikler Cergevesi'nde yer alan 8 anahtar
yetkinlikten biridir (Milli Egitim Bakanligi [MEB], 2018a).
2018 yilinda yapilan &gretim programi giincellemelerinde bu
yetkinlik 6gretim programlar1 kazanimlarinda Srtiik bir sekilde
ve kazanim agiklamalarryla desteklenerek vurgulanmigtir
(MEB, 2018c). Matematiksel yetkinliginin agiklamalarina
bakildiginda saglam bir aritmetik becerisi ve mantiksal ve
uzamsal diigiinme becerisi gerektirdigi vurgulanmaktadir
(MEB, 2018a). Islemsel tahmin becerisinin aritmetik yetkinlik
ile (Seethaler ve Fuchs, 2006), mantiksal ve uzamsal yetkinlik
becerisinin  ise Olgmede tahmin ile olan iliskisi
diisliniildiiginde tahmin becerisi matematiksel yetkinlik ile
iliskilendirilebilir. Tahmin becerisi 2018 Matematik Dersi
Ogretim Programinda dogrudan ayr1 bir baslik altinda yer
almamistir  fakat programin 6zel amaglart  altinda
ogrencilerden tahmin etme ve zihinden islem yapma
becerilerini kullanmalarmin beklendigi belirtilmistir (MEB,
2018a). Bunun yaninda tahmin tiirleri, ¢esitli baglamlar
cergevesinde, problem ¢dzme, matematiksel siire¢ becerileri,
iletigim, akil  yiiriitme, matematiksel = modelleme,
iliskilendirme, duyussal beceriler, psikomotor beceriler ve
bilgi ve iletisim teknolojileri (MEB, 2018c) gibi 2018
Matematik Dersi Ogretim Programinda yer alan temel
becerilerle dogal olarak iligkilendirilebilecek bir yapiya sahip
olmalarma ragmen, s6z konusu programda bu iligkilendirme
acik ve sistematik bir bigimde ortaya konulmamastir.

TYMM’de (MEB, 2024) ise, tahmin becerisi matematik
Ogretimi  baglaminda ¢ok daha acik, sistematik ve

yapilandirilmis bir bi¢imde ele alinmigtir. Bu modelde tahmin,
“Kavramsal Beceriler” catis1 altinda, Gozleme Dayalr Tahmin
Etme ve Mevcut Bilgiye/Veriye Dayali Tahmin Etme olmak
iizere iki ayr1 biitiinlesik beceri baslig1 altinda tanimlanmakta,
boylece sezgisel ve rastlantisal tahmin siireclerinin 6tesinde,
gbzlem, veri analizi, ¢ikarim ve mantiksal akil yiiritmeye
dayali bir tahmin anlayisi vurgulanmaktadir. Bu sistematik
yaklagim, tahmin becerisinin yalnizca islem Oncesi veya
sonrasi kontrol amagli bir etkinlik olmasimin 6tesine gegerek,
ogrencilerin biligsel siireglerinin ayrilmaz ve Olgiilebilir bir
pargast haline getirilmesini hedeflemektedir. TYMM ile,
Ogretim programlarinda tahmin becerisinin ele alinig
biciminde gozlemlenen belirgin degisim dikkate alindiginda,
bu degisimin derinlemesine incelenmesi gereklilik halini
almastir.

Gilintimiizde bir taraftan mevcut matematik dersi dgretim
programlart (MEB, 2018a, 2018b, 2024a) kullanilirken, bir
taraftan da gilincel bir 6gretim programma (TYMM) gecis
slireci yasanmast ve bu giincel programin akademisyenler,
ogretmenler, 6grenciler ve veliler gibi paydaslarin arasinda
glindem konusu olmasi sebebiyle program degerlendirme
calismalarina agirlik verilmistir. Bir programin ne l¢iide etkili
oldugunu belirlemek i¢in bir ara¢ saglayan program
degerlendirme c¢aligmalar: iki kritik fonksiyona hizmet eder:
Onaylamak ve teshis etmek (Jason, 2008). Degerlendirme
sonucunda programda yer alan unsurlar uygun bulunur
(onaylanir) ya da eksiklikler/hatalar belirlenir (teshis edilir).
Bu agidan bakildiginda, TYMM nin tahmin becerisi agisindan
incelenmesi, onaylanmasi, varsa eksik veya hatali noktalarin
teshis edilmesi 6nem tagimaktadir.

Sonug olarak bu calisma, TYMM’de tahmin becerisinin
nasil yapilandirildigini ve bu yapimin lkokul, Ortaokul (MEB,
2018a) ve Ortadgretim (MEB, 2018b) Matematik Dersi
Ogretim Programlar1 ve Okul Oncesi Egitim Programlari
Matematik Alan1 (MEB, 2013, 2024a) ile olan benzerlik ve
farkliliklarint ortaya koymayr amaglamaktadir. Bdoylelikle
Tiirkiye’de tahmin becerisinin 6gretim programlarinda ele
alimig  seklinin  degisimi  degerlendirilerek  program
gelistiricilere Oneriler sunulmasi hedeflenmektedir. Daha
ozelinde bu calismanin amact K-12 diizeyinde TYMM
matematik dersi Ogrenme ¢iktilarmin, tahmin becerisi
agisindan incelenmemis olan mevcut flkokul, Ortaokul (MEB,
2018a) ve Ortadgretim (MEB, 2018b) Matematik Dersi
Ogretim Programlar1 ve Okul Oncesi Egitim Programlari
Matematik Alan1 (MEB, 2013, 2024a) kazanimlariyla tahmin
tiirleri baglaminda karsilastirilmasidir. Bu kapsamda, soz
konusu  Ogretim  programlarmin  tahmin  becerisine
yaklasimlarindaki benzerlik ve farkliliklarin belirlenmesi, bu
farkliliklarin gerekgelerinin ortaya konulmasi ve bulgularin
yorumlanarak alan yazin 1s181inda tartisilmasi
amaglanmaktadir. Bu ¢alismada asagidaki arastirma sorulari
yanitlanmaya calisiimistir.

1. K-12 diizeyinde Tirkiye Yiizyili Maarif Modeli
matematik 6grenme ¢iktilar: tahmin becerisi agisindan
Tiirkiye genelinde yiiriirliikte olan ilkokul, Ortaokul
(MEB, 2018a) ve Ortadgretim (MEB, 2018b)
Matematik Dersi Ogretim Programlari ve Okul Oncesi
Egitim Programlari Matematik Alan1 (MEB, 2013,
2024a) kazanimlarindan nasil farklilagmaktadir?

a. Tirkiye Yiizyil1 Maarif Modeli matematik 6grenme
ciktilarinda ele alinan tahmin tiirleri 6gretim
kademeleri acisindan yiiriirliikte olan 6gretim
programi kazanimlarindan nasil farklilagsmaktadir?
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b. Tiirkiye Yiizyili Maarif Modeli matematik 6grenme
¢iktilarinda ele alinan tahmin tiirleri sinif seviyeleri
acisindan yiirlirlikte olan 6gretim programlariyla
nasil farklilasmaktadir?

Yontem
Arastirmanin Deseni

Bu aragtirmada MEB tarafindan hazirlanan TYMM matematik
o6grenme ciktilart ile (MEB, 2024b, 2024c, 2024d, 2024e)
Tiirkiye genelinde yiiriirliikte olan Ilkokul, Ortaokul (MEB
2018a) ve Ortadgretim (MEB 2018b) Matematik Dersi
Ogretim Programlar1 ve Okul Oncesi Egitim Programlari
Matematik Alan1 (MEB, 2013, 2024a) karsilastirmal1 olarak
incelenmistir. Bu programlarin tercih edilmesinin temel
nedeni, Tiirkiye egitim sisteminde resmi ve giincel programlar
olmalaridir. Ayrica bu programlar, O6grencilerin erken
cocukluktan itibaren lise diizeyine kadar olan matematiksel
gelisim siirecini kademeli olarak izlemeye imkan taniyan bir
yapt sunmaktadir. Bu yapi, 6gretim kademeleri arasinda
igeriksel siireklilik ve beceri gelisimindeki gegisleri
degerlendirmeye olanak saglamaktadir. Arastirmanin bu
programlarla smirlandirilmasi, tahmin becerilerinin 6gretim
programlari boyunca nasil ele alindigini hem kapsamli hem de
biitiinciil bir bakis agisiyla incelemeye zemin hazirlamaktadir.

Aragtirma, nitel arastirma yontemlerinden biri olan
dokiiman analizi teknigi kullanilarak yiiriitiilmiistiir. Dokiiman
analizi, ilgili dokiimanlarin bir araya getirilmesi, incelenmesi
ve analiz edilmesi ile tamamlanan bir arastirma yontemidir
(O’leary, 2004). Dokiiman se¢iminde dikkat edilmesi gereken
en Onemli nokta, dokiimanin gecerligi ve giivenirliginin
saglanmig olmasidir (Best ve Khan, 2006). Bu ¢alismada MEB
tarafindan yayimlanan Ogretim programlar1 bilgi kaynagi
olarak kullanildig1 i¢in kaynaklarin gecerli ve glivenilir oldugu
kabul edilmistir.

Veri Toplama Siireci

Dokiiman analizi dokiimanlara ulagma, orijinalligini kontrol
etme, dokiimanlari anlama, veriyi analiz etme ve kullanma
adimlarin1 igermektedir (Forster, 1995). Dokiiman analizi
kullanilarak yapilan bu arastirmada veriler, yukarida belirtilen
adimlar takip edilerek toplanmis ve analiz edilmistir.

Aragtirma kapsaminda, Talim Terbiye Kurulu Baskanlig:
internet sayfasindan MEB tarafindan yayimlanan Tablo 1’de
Ozetlenmis  Ogretim  programlarma ait dokiimanlara
ulasilmistir.

Tablo 1. Icerigi incelenen 6gretim programlari
Okul Oncesi Egitimi Programi (2013)
Okul Oncesi Egitim Programi (2024a)
Okul Oncesi Egitim Programi Tiirkiye Yiizyilh Maarif
Modeli (2024b)
Matematik Dersi Ogretim Programi (ilkokul ve Ortaokul 1,
2,3,4,5,6,7, 8. siiflar; 2018a)
Ilkokul Matematik Dersi Ogretim Programi (1, 2, 3, ve 4.
siniflar) Tiirkiye Yiizyili Maarif Modeli (2024c)
Ortaokul Matematik Dersi Ogretim Programi (5, 6, 7, ve 8.
smiflar) Tiirkiye Yiizyili Maarif Modeli (2024d)
Ortadgretim Matematik Dersi (9, 10, 11 ve 12. smuiflar)
Ogretim Programi (2018b)
Ortadgretim Matematik Dersi Ogretim Programi (Hazirlik,
9, 10, 11, ve 12. siniflar) Tiirkiye Yiizyili Maarif Modeli
(2024¢)

Program kazanimlari/6grenme c¢iktilari, matematiksel
tahmin becerisi igerip igermedikleri agisindan iki matematik
egitimi uzmani tarafindan incelenmistir. Bu incelemeler
yapilirken Sowder’ in (1992) islemsel tahmin, 6l¢gmede tahmin
ve yigin tahmini, Siegler ve Booth’un ise (2005) say1
dogrusuna dair tahmin tanimlarindan yola ¢ikilmistir. Bu
sebeple calismanin odak noktasindan farklilasan “Istatistik ve
Olasilik” o6grenme alanlart (MEB, 2018a) ve “Olaylarin
Olasiligi ve Veriye Dayali Arastirma” (MEB, 2024c),
“Istatistiksel Arastirma Siireci” ve “Veriden Olasiliga” (MEB,
2024d, 2024¢) temalar1 altinda yer alan (¢ikarim) ileriye doniik
tahmin kazanimlari/6grenme c¢iktilart bu incelemeye dahil
edilmemigtir. Belirlenen kazanimin/6grenme ¢iktisinin hangi
tahmin tiiriinii icerdigi ya da Olgiilen ozelligin ne oldugu
(6lgmede tahmin kazanim ve etkinlikleri ig¢in), kazanim
aciklamalarindan ve TYMM’ de yer alan dgrenme-6gretme
uygulamalarmdan faydalanarak ortaya konulmaya
calisilmigtir. Bir kazanimin/6grenme ¢iktisinin yigin tahmini
icerip icermedigi arastirtlirken, Sowder’in (1992) tanimladig:
gibi 6grencilerden bir gruptaki nesne sayisini bulmaya yonelik
bir tahmin yapmalarmin istenip istenmedigi irdelenmistir.
Kazanimin/6grenme ¢iktisinin 6grencilerin islemsel tahmin
becerilerini  kullanmalarint  gerekip  gereckmediginin
belirlenmesi sirasinda, Sowder’in (1992) one siirdiigii gibi
ogrencileri gercek cevaba yakin ve kabul edilebilir tahmin
araliginda bir sonug bulmaya tesvik edip etmedigi goz oniine
almmistir.  Kazanimin/6grenme  ¢iktisinin,  dgrencilerin
6lgmede tahmin becerisine yonelik olup olmadigi ise yine
Sowder’in (1992) tanimindan yola ¢ikilarak belirlenmistir.
Bunun i¢in kazanmim/0grenme c¢iktisinin Olgme araci
kullanmadan uzunluk, kiitle, alan ve hacim gibi Olgiilebilir
ozelliklerin sonuglarinin yaklasik olarak belirlenmesine
yonelik olup olmadig1 incelenmistir. Benzer sekilde
kazanimi/6grenme ¢iktisinin say1r dogrusuna dair tahmin
igerip icermedigi ise Seigler ve Booth’un (2005) 6ne siirdiigii
gibi bir sayryt uzamsal olarak sayr dogrusunda
konumlandirmay1 ya da say1 dogrusundaki konumundan yola
¢ikarak saylyr tahmin etmeyi gerektirip gerektirmedigi
diistiniilerek belirlenmistir. Bu tahmin stratejisi 6gretim
programlart kazanimlarinda/6grenme c¢iktilarinda agikga
belirtilmedigi i¢in 6gretim programlarinda yer alan kazanim
aciklamalart (MEB, 2018a, 2018b) veya Ogrenme-0gretme
uygulamalart (MEB, 2024d) kisimlart irdelenmistir.
Agiklamalarin ve dgrenme-6gretme uygulamalarinin yeterli
veri saglamadigt durumlarda ise tamamlayici veri olarak ders
kitaplarindaki s6z konusu kazanimlara yonelik hazirlanmig
konu anlatimi, etkinlik, soru ¢6ziimii gibi kisimlar
incelenmistir. Ders kitaplari, 6gretim siirecini yonlendiren ve

Ogrencilere matematiksel kavramlarin sunumunu
gergeklestiren baglica araglardandir. Bu ¢alismada ders
kitaplarina  bagvurulmasinin  temel nedeni, 0gretim

programlarinda yer alan kazanim/6grenme ¢iktisinin tahmin
tiriinii icerip igermedigini belirlenemedigi durumlarda bu
kazanim/6grenme ¢iktisinin  sinif i¢i uygulamalara nasil
yansitildigint somut olarak gdzlemleyebilmektir. Bu sebeple,
ders kitaplarinin bu arastirmaya dahil edilmesiyle, program ile
uygulama arasindaki gecis gorliniir kilinmaya c¢aligilmis ve
caligmanin kapsaminin zenginlestirilmesi ve uygulamaya
doniik ¢ikarimlar yapilmasi amaglanmigtir. Bu c¢alisma
dokiiman analizi niteligi tasidig1 icin etik kurul iznine tabi
degildir.
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Verilerin Analizi

Bu calismada Okul Oncesi Egitim Programlari Matematik
Alan1 (MEB, 2013, 2024a, 2024b) ve Ilkokul, Ortaokul (MEB
2018a, 2024c, 2024d) ve Ortadgretim (MEB 2018b, 2024e)
Matematik Dersi Ogretim Programlar1 dokiiman analizi
teknigi kullanilarak analiz edilmistir. Oncelikle 6gretim
programlarinda yer alan kazanimlarin/6grenme ¢iktilarinm
6grencilerin matematiksel tahmin becerilerine yonelik olup
olmadig1 ve 6grencilerin matematiksel tahmin becerilerine
yonelik oldugu diisiiniilen kazanimlarin/6grenme ¢iktilarinin
ise hangi tahmin tiriinii igerdigi ¢aligmanin arastirmacilari
olan iki matematik egitimi uzmani tarafindan Sowder (1992)
ve Sieger ve Booth’un (2005) tanimlarindan yola ¢ikilarak ayr1
ayrt belirlenmistir. Bu analiz sirasinda dlgmede tahmin
kazanimlarinda/6grenme  ¢iktilarinda  hangi  6zelligin
olciildiigii de dikkate alinmistir. Ogretim programlarinda yer
alan kazanim/6grenme c¢iktilarinin dogru yorumlanabilmesi
i¢in kazanim agiklamalari ve 6grenme-6gretme uygulamalari
da dikkate alinmistir. Bu kisimlarin incelemesi sonucunda
kazanim/6grenme ¢iktisinin - bir tahmin tliriinii  igerip
icermedigi konusunda yeterli bilgiye sahip olunamadigi
durumlarda tamamlayici veri olarak ders kitaplarindaki konu
anlatimi, etkinlik ve soru ¢oziimii gibi kisimlar da incelemeye
dahil edilmistir.

Veri analizi sirasinda Ogretim programi
kazanimlarinda/6grenme ¢iktilarinda say1 dogrusuna dair
tahmin yapmanin agik¢a vurgulanmadigi fark edilmistir. Bu
sebeple “yaklagik” ve “say1 dogrusu” sdzciik 6bekleri tiim sinif
seviyeleri i¢in hazirlanmig 6gretim programlarinda aratilmas,
sayt  dogrusu ile iligkilendirilmis  &grenme-0gretme
uygulamalart kisimlarmin 6grencilerin sayr dogrusuna dair
tahmin becerilerine yonelik uygulamalar igerip icermedigi
irdelenmistir. Ayrica sayr dogrusuna dair tahmin yapma
becerisine yonelik ¢alisma yapmaya uygun oldugu diisiiniilen
kazanimlar/6grenme  ¢iktilari  (6rn. MAT.5.1.4. Farkli
gosterimlerle ifade edilen kesirlerin kargilagtirilmasina yonelik
¢ikarim yapabilme [MEB, 2024d]) belirlenmistir. Kazanim
aciklamalar1 ve 6grenme-6gretme uygulamalar1 kisimlarindan
bu kazanimlar/6grenme ¢iktilarinin tahmin becerisi igerip
icermedigi hakkinda yeterli bilgi almmamadigi ic¢in ders
kitaplarindaki konu anlatimi, etkinlik, soru ¢oziimii gibi
kisimlarin 6grencilerin saytr dogrusuna dair tahmin yapma
becerilerini etkinlestirip etkinlestirmedigi irdelenmistir. Bu
inceleme sonucunda kazanim/6grenme c¢iktisi veya kitap
etkinlikleri say1r dogrusuna dair tahmin igeriyorsa bulgulara
dahil edilmistir. Elde edilen veriler, 6grenim kademesine gore
tablolagtirilarak diizenlenmis ve verilerden ¢ikarim yapilarak
bulgular yorumlanmustir.

Bu caligmada gegerliginin artirilmasi ve kodlayicilar
arasindaki giivenirligin saglanmasi i¢in, okul 6ncesi, ilkokul,
ortaokul ve ortaggretim dgretim programlarindan elde edilen
veriler arastirmacilar tarafindan islemsel tahmin, 6lgmede
tahmin, say1r dogrusuna dair tahmin ve yigmn tahmini tiirleri
dikkate alinarak bagimsiz olarak kodlanmistir. Kodlamanin
giivenirligini arttrmak i¢in kodlayicilar arasit giivenirlik
kullanilmistir (O'Connor ve Joffe, 2020). Veri kaynaklart
arastirmacilar tarafindan ayr1 ayrt kodlanmis ve veri
kaynaklar1 arasindaki kodlayicilar arasi gilivenirlik Cohen’s
Kappa (Cohen, 1960) kullanilarak hesaplanmistir. Cohen’s
Kappa (Cohen, 1960) degeri .88 olarak hesaplanmistir. Bu da

kodlayicilar arasinda yiiksek diizeyde bir uyum oldugunu
gostermektedir. Arastirmacilar bir araya gelerek farklilik
gosteren kodlamalar %100 fikir birligine varilana kadar
tartisilmigtir. Bunun yaninda calisma gegerliginin artirilmasi
i¢in ¢caligmanin baglami, yontemi ve bulgulara nasil ulasildigi
Merriam’m  (2009) onerdigi gibi detayli bir sekilde
anlatilmigtir. Ogretim programlarindan drnekler sunularak
verilerden nasil bir ¢ikarim yapildigr ve bulgularin nasil
yorumlandigi 6rneklendirilmistir.

Bulgular

Bulgular Okul Oncesi Egitim Programi ve Ilkokul, Ortaokul
ve Ortadgretim Ogretim Programlart basliklari altinda
sunulmustur. Her bir kademede yer alan kazanimlar (MEB,
2013,2018a, 2018b, 2024a) ve dgrenme ¢iktilar1 (MEB 2024b,
2024c, 2024d, 2024e) tahmin tiirleri agisindan kategorize
edilmis ve Dbulgular, bu kategoriler dogrultusunda
sunulmustur.

Okul Oncesi Egitimi Programi

MEB Okul Oncesi Egitimi Programlari Matematik Alanlari
(MEB, 2013, 2024a, 2024b) incelendiginde 6lgmede tahmin
ve yigin tahminine yer verildigi goriilmektedir. Bu iki tiir
tahmine yonelik kazanimlar/6grenme ¢iktilar1 asagida ayrintili
bir sekilde agiklanmustir.

Ol¢mede Tahmin

2013-2024 yillart arasinda MEB tarafindan yaymlanan ii¢
farkli Okul Oncesi Egitimi Programinda da dl¢gmede tahmine
yonelik kazanimlar/6grenme ¢iktilar1 bulunmaktadir (bkz.
Tablo 2).

Tablo 2. Okul Oncesi Egitimi Programlarinin (MEB, 2013,
2024a, 2024b) o6lgmede tahminle iligkili kazanim/6grenme
ciktisi igerikleri

MEB (2013) MEB (2024a) MEB (2024b)
Uzunluk Uzunluk, Uzunluk, agirlik,
tahmini kiitle/agirlik, alan, hacim, zaman

alan, hacim tahmini

(kapasite), zaman

tahmini

MEB (2013) programinda yalnizca uzunluk tahminine yer
verilirken, 2024 yilinda yayimlanan iki programda da uzunluk,
agirlik, alan, hacim ve zamana yonelik tahmine yer verilmistir.
MEB (2013) ve (2024a) programlarinda nesneleri 6lgmeyi
iceren kazanimlarin/6grenme ciktilarinin gostergeleri olarak
ogrencilerden 6lgme sonucunu tahmin etmeleri, standart
olmayan birimlerle dl¢iim yapmalari, sonucu tahminleriyle
kargilagtirmalar1 ve standart Olgme araglarini sdylemeleri
beklenmektedir. MEB (2024a) programinda bunlara ek olarak
¢ocuklarin standart olmayan Olgli birimleri ile &lglim
yapildiginda farkli sonuglar elde edildigini gorerek standart
O0leme araclarmin gerekliligini anlamalar1 6nemsenmistir.
Ogrencilerden &lgiilmek istenen dzellige uygun standart lgme
araglarim1 segmeleri beklenmistir fakat nasil yapilacagi
orneklendirilmemigtir. Ayrica programda standart él¢iimlere
yer verilmemistir. TYMM’ye (MEB, 2024b) bakildiginda ise,
icerik olarak MEB (2024a) programu ile paralellik gdsterdigi
ama standart 6lgme araglarina deginilmedigi goriilmektedir.
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Tablo 3. ilkokul Matematik Dersi Ogretim Programlarinda (MEB, 2018a, 2024c) tahmin becerilerine iliskin kazanim/6grenme

ciktilarinin dagilimi

Sinif Seviyesi Islemsel Tahmin Yigin Tahmini Olcmede Tahmin

MEB (2018a) MEB (2024c) MEB (2018a) MEB (2024c) MEB (2018a) MEB (2024c¢)
1.Sinif - 1 - 1 1 1
2.Simif 2 3 1 1 1 2
3.Smif 2 3 - 1 3 3
4.Sumf 4 2 - - 2 1

Tablo 4. ilkokul Matematik Dersi Ogretim Programlarinin (MEB, 2018a; 2024c) islemsel tahminle iliskili kazanim/6grenme

c¢iktisi icerikleri

Sinif Seviyesi MEB (2018a) MEB (2024c¢)
1.Simf - Dogal sayilarla toplama ve ¢ikarma (MAT.1.2.2)
2.Smf Dogal sayilarla toplama (M.2.1.2.3) ve ¢ikarma Dogal sayilarla toplama ve ¢ikarma
(M.2.1.3.3) (MAT.2.2.1; MAT.2.2.2)
Dogal sayilarla carpma ve bolme (MAT.2.2.5)
3.Smf Dogal sayilarla toplama (M.3.1.2.3) ve ¢ikarma Dogal sayilarla toplama ve ¢ikarma (MAT.3.2.1)
(M.3.1.3.3) Dogal sayilarla carpma ve bolme (MAT.3.2.3)
Dort islem problemleri (MAT.3.2.6)
4.Smf Dogal sayilarla toplama (M.4.1.2.2) ve g¢ikarma Dogal sayilarla ¢arpma ve bolme (MAT.4.2.3)

(M.4.1.3.3)

Dort islem problemleri (MAT.4.2.7)

Dogal sayilarla ¢arpma (M.4.1.4.5) ve bolme

(M.4.1.5.4)

Y1gin Tahmini

2013-2024 yillar1 arasinda yayinlanan Ogretim programlari
incelendiginde sadece TYMM’de (MEB, 2024b) yigin
tahminine yonelik bir tane Ogrenme c¢iktist oldugu
goriilmektedir. Bu “Nesnelerin dl¢tilebilir 6zelliklerine iliskin
¢ikarimda bulunur” 6grenme ¢iktisinin (MEB, 2024b, s. 35)
icerigi goz oniinde bulunduruldugunda &grencilerden bir alana
sigabilecek nesne veya varlik miktarma iliskin ¢ikarimda
bulunmalart beklendigi sonucuna varilabilir. Bu agiklamadan
yola ¢ikarak 6grencilerin ¢ikarimda bulunurken yigin tahmini
yapmalarinin beklendigi soylenebilir.

Ilkokul Ogretim Program

[lkokul Matematik Dersi Ogretim Programlar1 (MEB, 2018a,
2024c) kazanimlar/6grenme ¢iktilart tahmin  becerisi
cergevesinde incelenmis, bulgulara Tablo 3’te yer verilmistir.
Incelenen programlarda say1 dogrusuna dair tahmine yonelik
kazanim/6grenme ¢iktis1 bulunmadigindan tabloda bu tahmin
becerisine yer verilmemistir.

Tablo 3 incelendiginde MEB (2018a) matematik dgretim
programinda ilkokul seviyesinde matematiksel tahmin igeren
16 kazanimm, TYMM’de (MEB, 2024c) ise 19 &grenme
¢iktisinin  bulundugu  gorilmektedir. MEB  (2018a)
programinda kazanimlarin sekiz tanesi iglemsel tahmin, bir
tanesi yigin tahmini ve yedi tanesi olgmede tahmin ile
iligkilidir. MEB (2024c) programinda ise 6grenme ¢iktilarinin
dokuz tanesi islemsel tahmin, ii¢ tanesi y1gin tahmini ve yedi
tanesi Olgmede tahmin ile iligkilidir. Her iki 06gretim
programda da say1 dogrusuna dair tahmine yonelik herhangi
bir kazanim ya da 6grenme ¢iktist bulunmamaktadir. Tahmine
dayali tim kazanmimlar ve 6grenme ¢iktilar: tilirlerine gore
ayrmtili bir sekilde asagida incelenmistir.

Islemsel Tahmin

Matematik Dersi Ogretim Programinin (MEB, 2018a) ilkokul
kademesi kazanimlari incelendiginde 2., 3. ve 4. smiflarda
islemsel tahmine yer verilirken, TYMM’de (MEB, 2024c) bu

smif seviyelerine ek olarak 1. smif seviyesinde de islemsel
tahmine yer verildigi goriilmektedir (bkz. Tablo 4).

Tablo 4’te goriildiigii gibi MEB (2018a) Tlkokul Matematik
Dersi Ogretim Programinda 1. smifta islemsel tahmine dair
kazanim  bulunmazken, TYMM’de (MEB, 2024c)
ogrencilerden toplama ve ¢ikarma iglemlerini tahmin etmeleri,
zihinden islem sonuglari ile tahminlerini iliskilendirmeleri
beklenmektedir (MAT.1.2.2).

MEB (2018a) Ilkokul Matematik Dersi Ogretim
Programinda islemsel tahmine ilk defa 2. smifta yer
verilmektedir. Bu alanda dogal sayilarla toplama ve ¢ikarmaya
dair iki kazanim bulunmaktadir. Diger taraftan TYMM’de
Ogrencilerin giinliilk yasam problemlerinin sonucuna iliskin
tahminde bulunmalar1 (MAT.2.2.1), toplama ve ¢ikarma islem
sonuglarini tahmin etmeleri ve zihinden islem sonuglariyla
iligkilendirmeleri ve tahmin ve zihinden islem sonuglarimin
tutarliligint ifade etmeleri (MAT.2.2.2) beklenmektedir. Her
iki programda da yapilacak olan islemlerin 100’e kadar
sayilarla yapilmasi ve sonucun en fazla 100 olmasi gerektigi
acikea belirtilmektedir. TYMM’de (MEB, 2024c) toplama ve
¢ikarmanin yani sira ¢arpma ve bolmeye dair tahmine 2. sinifta
yer verilmektedir. Bu 0Ogrenme ¢iktist dogrultusunda
Ogrencilerin ¢arpma ve bolme islem sonucunu tahmin
etmeleri, zihinden islem sonug¢larmi ifade etmeleri ve bu
sonuglari iligkilendirmeleri beklenmektedir (MAT.2.2.5).

3. smif diizeyinde kazanimlara/6grenme g¢iktilarina
bakildiginda MEB (2018a) Ilkokul Matematik Dersi Ogretim
Programinda 2. smifa paralel olarak dogal sayilarla toplama
(M.3.1.2.3)) ve ¢ikarma (M.3.1.3.3.) kazanimlar1 yer
almaktadir. Bu kazanimlar dogrultusunda iki dogal sayinin
toplanmasina ya da ¢ikarilmasina dair tahminde bulunulmasi
ve tahminin iglem sonucuyla karsilagtirilmasi beklenmektedir.
2. simifta oldugu gibi bu sinif diizeyinde de say1 siirhliklar
icerisinde islemsel tahmin yapilmasi gerektigi vurgulanmistir.
TYMM’de (MEB, 2024c) ise 3. smif seviyesinde dort igslem
iceren 6grenme ¢iktilart (MAT.3.2.1, MAT.3.2.3, MAT.3.2.6)
yer almaktadir. Bu 6grenme ¢iktilar1 kapsaminda 6grencilerin
hem toplama, ¢ikarma, c¢arpma ve bolme islemlerinin
sonuglarini hem de dort isleme dair problem sonuglarini
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tahmin etmeleri beklenmektedir. Ornegin “MAT.3.2.1.
Toplama ve ¢ikarma islemlerinin sonuglarini tahminde
bulunarak ve zihinden islem yaparak muhakeme edebilme”
(MEB, 2024c, s. 99) 6grenme c¢iktisinda 6grencilerden acikca
toplama ve ¢ikarma islemlerinin sonuclar ile ilgili tahminde
bulunmalarmi beklendigi goriilmektedir. MAT.3.2.3 6grenme
ciktisinda c¢arpma ve bdlme islemlerinin sonuglarinin
muhakeme edilmesine yer verilmig, &grenme ¢iktisinin
aciklamalarinda ise agikga Ogrencilerden bu islemlerin
sonuglarint  tahminde bulunmalarini  beklendigi ifade
edilmistir.

4. smf diizeyinde kazanimlara/6grenme ¢iktilarina
bakildiginda MEB (2018a) Ilkokul Matematik Dersi Ogretim
Programinda toplama (M.4.1.2.2), c¢ikarma (M.4.1.3.3),
carpma (M.4.1.4.5) ve bolme (M.4.1.5.4) islemlerine dair
tahmine yer verildigi goriilmektedir. Bu kazanimlarda da
onceki smif seviyelerinde oldugu gibi sayir sinirhiliklari
verilmistir. Toplama islemi ic¢in toplamlari en ¢ok dort
basamakli olan sayilarla islem yapilmasi belirtilirken, ¢carpma
islemi i¢in en ¢ok iki basamakli bir dogal say1 ile bir basamakli
bir dogal saymin  g¢arpiminin  tahmin  edilmesi
vurgulanmaktadir. TYMM’de (MEB, 2024c) ise 3. smifta
oldugu gibi yine dort islemle iliskilendirilmis O6grenme
ciktilar1 yer almaktadir. Bu 6grenme g¢iktilar1 kapsaminda
ogrencilerin hem dort islem sonuglarini (MAT.4.2.3) hem de
problem  sonuglarint (MAT.4.2.7) tahmin etmeleri
beklenmektedir.

Ozetle toplama ve ¢ikarma islemlerine dair tahmin iceren
kazanimlara MEB (2018a) Tlkokul Matematik Dersi Ogretim
Programinda 2. simiftan TYMM’de (MEB, 2024c) ise 1.
siiftan itibaren yer verildigi goriilmektedir. Carpma ve bolme
islemlerine dair tahmin igeren kazanimlara bakildiginda ise
MEB (2018a) ilkokul Matematik Dersi Ogretim Programinda
yalnizca 4. sinif seviyesinde bu kazanimlara yer verildigi
goriilmektedir. Diger taraftan TYMM’de (MEB, 2024c)
carpma ve boOlmeye dair tahmin daha erken yillarda
baslamaktadir. Tlkokul 2. smiftan baslayan garpma ve bdlme
islemlerine dair tahmine takip eden siif seviyelerinde de yer
verildigi goriilmektedir.

(")lg:mede Tahmin

Matematik dersi Ogretim programlart incelendiginde hem
MEB (2018a) ilkokul Matematik Dersi Ogretim Programinda
hem de TYMM’de (MEB, 2024c) tiim sinif seviyelerinde
6lgmede tahmine yer verildigi goriilmiistiir (bkz. Tablo 5).
MEB (2018) 1ilkokul Matematik Dersi Ogretim
Programinda uzunluk, alan, kiitle ve sivi miktar1 tahminine yer
verilirken, TYMM’de (MEB, 2024c¢) bu kazanimlara ek olarak
zaman tahminine yer verildigi goriilmektedir. Sinif bazinda
karsilastirildiginda ilkokul 1. stnifta hem MEB (2018a) ilkokul
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Matematik Dersi Ogretim Programinda hem de TYMM’de
(MEB, 2024c) uzunluk tahminine yer verildigi goriilmektedir.
Her iki 6grenme hedefi de standart olmayan O6l¢ii birimi
cinsinden tahmin yapmayi igermektedir. Bu agidan iki
program da paralellik gostermektedir. Ancak TYMM’de bu
smif seviyesinde uzunluga ek olarak kiitle tahminine yonelik
dgrenme ¢iktist (MAT.1.1.8) da bulunmaktadir. Ogrencilerden
standart olmayan uygun 6l¢ii birimi cinsinden kiitleyi tahmin
etmeleri beklenmektedir.

2. smif diizeyinde kazanimlar/6grenme  ¢iktilar
incelendiginde, her iki programda da 1. sinif kazanimlarinin
tekrar etti§i yani onceki programda (MEB, 2018a) uzunluk
tahminine yonelik kazanimlar yer alirken TYMM’de (MEB,
2024c) uzunluk ve kiitle tahminine yonelik o6grenme
¢iktilarinin yer aldig1 goriilmektedir. Bu kazanimlar ve
ogrenme c¢iktilarinin standart 6l¢ii birimleri cinsinden tahmin
icerdigi dikkat g¢ekmektedir. 1. smifta standart olmayan
birimler cinsinden tahminde bulunan &grencilerin, 2. sinifa
geldiklerinde uzunlugu metre ve santimetre birimleri
cinsinden, kiitleyi ise kilogram ve gram cinsinden tahminde
bulunmasi beklenmektedir. Bu smif seviyesinde TYMM’de
(MEB, 2024c) uzunluk ve kiitleye ek olarak sivi miktari
tahminine dair bir Ogrenme ¢iktistna yer verildigi
goriilmektedir. Bu 6grenme ¢iktis1 (MAT.2.3.5) kapsaminda
ogrencilerden standart olmayan sivi 6lgme araglari ile sivi
miktar1 tahmini yapmalar1 ve 6l¢iim sonuclar ile tahminlerini
karsilastirmalar1 beklenmektedir.

Ilkokul 3. smifta her iki programin da &lgmede tahmin
konusunda yogun oldugu gorillmistir. ~MEB (2018a)
Matematik Dersi Ogretim Programinda alan, kiitle ve sivi
miktart tahminine yonelik birer kazanim yer alirken,
TYMM’de (MEB, 2024c) zaman, g¢evre uzunlugu ve sivi
miktart tahminine yonelik birer Ogrenme ¢iktist yer
almaktadir. MEB (2018a) 6gretim programinda alan
tahmininin standart olmayan alan 6lgme birimleriyle ele
almmmast beklenirken, sivilara dair tahminin her iki programda
da standart olgme Dbirimiyle (litre) ele alinmasi
beklenmektedir. Bu smif seviyesinde Onceki simif
seviyelerinden farkli olarak MEB (2018a) 6gretim programina
ii¢ Ozelligin (alan, kiitle ve sivi) tahminine dair kazanimlar
eklenirken, TYMM’ye (MEB, 2024c) g¢evre uzunlugu ve
zaman tahminine dair Ogrenme c¢iktilart eklenmistir.
TYMM’de yer alan g¢evre uzunlugunun tahmininde hem
standart olmayan hem de standart lgme araglari ile sekillerin
¢evre uzunlugunun tahmin edilmesi ele alinmaktadir. Zaman
tahmininde ise olaylarin olus siirelerine iligkin deneyimlerden
faydalanarak ¢ikarim yapmaya odaklanilmaktadir
(MAT.3.1.14).

Tablo 5. Tlkokul Matematik Dersi Ogretim Programlarinin (MEB, 2018a; 2024c) 6lgmede tahminle iliskili kazanim/6grenme

ciktist icerikleri

Sinif Seviyesi MEB (2018a) MEB (2024c¢)

1.Simf Uzunluk tahmini (M.1.3.1.3) Uzunluk, kiitle tahmini (MAT.1.1.8)

2.Smf Uzunluk tahmini (M.2.3.1.4) Uzunluk, kiitle tahmini (MAT.2.1.11)
Sivi miktar1 tahmini (MAT.2.3.5)

3.Smif Alan tahmini (M.3.3.3.2) Zaman tahmini (MAT.3.1.14)

Kiitle tahmini (M.3.3.6.2)

S1vi miktari tahmini (M.3.3.7.2)
4.Smf Uzunluk tahmini (M.4.3.1.3)

S1vi miktar1 tahmini (M.4.3.6.4)

Cevre uzunlugu tahmini (MAT.3.3.4)
Sivi miktar1 tahmini (MAT.3.3.5)
Alan tahmini (MAT.4.3.4)
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Tablo 6. ilkokul Matematik Dersi Ogretim Programlarinin (MEB, 2018a, 2024c) y1gin tahminiyle iliskili kazanim/6grenme
c¢iktisi icerikleri

Sinif Seviyesi MEB (2018a) MEB (2024c¢)

1.Simf - 20’ye kadar (20 dahil) olan nesnelerin tahmini
(MAT.1.1.7)

2.Smf Verilen nesnelerin tahmini (M.2.1.1.3) 50’ye kadar olan nesnelerin tahmini (MAT.2.1.6)

3.Simf - 100’e kadar olan nesnelerin tahmini (MAT.3.1.8)

4.Simf - -

Tablo 7. Ortaokul Matematik Dersi Ogretim Programlarinda (MEB, 2018a, 2024d) tahmin becerilerine iliskin kazanim/6grenme
ciktilarimin dagilimi

Smif Seviyesi islemsel Tahmin Ol¢mede Tahmin Say1 Dogrusuna Dair Tahmin
MEB (2018a) MEB (2024d) MEB (2018a) MEB (2024d)  MEB (2018a) MEB (2024d)
5.Smif 2 2 2 2 - -
6.Smif 2 1 1 2 - -
7.Smif 1 - - 3 - -
8.Simif - - 1 1 1 2

Tablo 8. Ortaokul Matematik Dersi Ogretim Programlarinin (MEB, 2018a, 2024d) islemsel tahminle iliskili kazanim/6grenme
¢iktisi icerikleri

Sinif Seviyesi MEB (2018a) MEB (2024d)

5.S1mf Dogal sayilarla toplama ve ¢ikarma (M.5.1.2.3) Dort islem problemleri (MAT.5.1.2)
Dogal sayilarla carpma ve bolme (M.5.1.2.6) Kesirlerde karsilastirma (MAT.5.1.4)

6.Simif Kesirlerle islemler (M.6.1.5.7) Kesir, ondalik ve yiizde gosterimleri
Ondalik gosterimlerle iglemler (M.6.1.6.7) ile dort iglem problemleri (MAT.6.1.8)

7.Smif Bir ¢oklugun belirtilen bir ylizdesi (M.7.1.5.1) -

8.Smif - -

flkokul 4. sinif seviyesinde MEB (2018a) matematik  kazammin, TYMM’de (MEB, 2024d) ise 13 ogrenme
O0gretim programinda daha oOnceki smif seviyelerinde ¢iktisinin bulundugu goériilmektedir. MEB (2018a) program
deneyimlenmis olan uzunluk ve s1vi miktart tahminine yonelik ~ kazanimlarinin bes tanesi islemsel tahmin, dort tanesi 6lgmede
birer kazanim yer alirken, TYMM’de (MEB, 2024c) 6nceki  tahmin ve bir tanesi ise say1 dogrusuna dair tahmin ile
sinif seviyelerinde daha dnce deneyimlenmemis olan standart  iliskilidir. MEB (2024d) programi 6grenme ¢iktilarinin ise ii¢
olmayan 6l¢ii birimleriyle alan tahminine yonelik bir 6grenme  tanesi islemsel tahmine yonelik iken sekiz tanesi 6lgmede
ciktist yer almaktadir. tahmin, iki tanesi ise say1 dogrusuna dair tahmini ile iligkilidir.
< .. Tahmin ile iligkili tiim kazanimlar ve o6grenme ¢iktilar
Y1gin Tahmini .o . . . o . .

tiirlerine gore ayrintili bir sekilde agagida incelenmistir.

Matematik Dersi Ogretim Programinin (MEB, 2018a) ilkokul
kademesi kazanimlar1 incelendiginde yalnizca 2. sinifta yigin
tahminine yer verilirken, TYMM’de (MEB, 2024c) 1.,2. ve 3.  Matematik Dersi Ogretim Programimin (MEB, 2018a)
sinif  seviyelerinde bu tahmin tiirtine yer verildigi ortaokul kademesi kazanimlari incelendiginde, 5. 6. ve 7.
goriilmektedir (bkz. Tablo 6). smiflarda islemsel tahmine yer verilitken, TYMM’de (MEB,

Tablo 6’da goriildiigii gibi MEB (2018a) o&gretim  2024d) sadece 5. ve 6. sinif seviyelerinde islemsel tahmine yer
programinda 2. smf seviyesinde Ogrencilerden verilen  verildigi goriilmektedir (bkz. Tablo 8).
nesnelerin sayilarii tahmin etmeleri beklenmektedir. Fakat MEB (2018a) Ortaokul Matematik Dersi Ogretim
TYMM (MEB, 2024c) ile karsilastirildiginda bu kazanimin ~ Programinda 5. sinifta dogal sayilarla islemler alt 6grenme
56z konusu nesne sayisinin sinirliligi ile ilgili bilgi vermedigi  alanina ait islemsel tahmin yapma gerektiren iki kazanim
goriilmektedir. Oysa ki TYMM’de tahmin edilecek nesne (M.5.1.2.3 ve M.5.1.2.6) bulunmaktadir. Bu kazanimlar dogal
sayilar1 igin Ust sinirlar belirlenmistir. 1. sinifta 20°ye kadar  sayilarla toplama, ¢ikarma, ¢arpma ve bolme iglemi sonucunu
(20 dahil) olan nesnelerin sayisinin tahmini séz konusu iken, tahmin etmeye yonelik kazanimlardir. TYMM’de (MEB,
bu nesnelerin sayisi 2. sinifta 50 ve 3. simifta 100 olarak ele  2024d) ise “MAT.5.1.2 Dogal sayilar ve islemler i¢eren gergek
alinmaktadir. Smif seviyeleri ile paralel olarak bu sayr yasam problemlerini ¢ézebilme” (s.21) 6grenme ¢iktisinin
artirilmistir. altinda 6grencilerin problemlerin sonucuna iliskin tahminde
bulunmalart ve iglemleri gergeklestirmeleri beklenmektedir.
Bu 6grenme ¢iktisinin da MEB (2018a) Ortaokul Matematik
Ortaokul Matematik Dersi Ogretim Programlari (MEB, 2018a,  Dersi Ogretim Programinda oldugu gibi dért islem sonucunu
2024d) kazanmimlar/6grenme ¢iktilar1 tahmin becerisi  tahmin etmeye yonelik oldugu sdylenebilir. TYMM (MEB,
¢ergevesinde incelenmis, bulgulara Tablo 7°de yer verilmisgtir. ~ 2024d) 5. smif 6grenme ¢iktilarindan bir digeri de farkh
Her iki 6gretim programinda da yigmn tahminine yonelik bir ~ gosterimlerle ifade edilen kesirlerin karsilastiriimasina
kazanimin/6grenme  ¢iktist  bulunmadigindan tabloda bu  yoneliktir (MAT.5.1.4.). Bu 0Ogrenme ciktisinin altinda
tahmin tiiriine yer verilmemistir. ogrencilerin kesirlerin kargilagtirllmasinda tahmin becerilerini

Tablo 7 incelendiginde MEB (2018a) Ortaokul Dersi  kullanmalar1 gerektigi vurgulanmaktadir.
Ogretim Programinda matematiksel tahmin igeren 10

362

islemsel Tahmin

Ortaokul Ogretim Programi



Tiirkiye Yiizyil1 Maarif Modeli’nin K-12 diizeyinde tahmin becerisi agisindan karsilastirilmali analizi

Tablo 9. Ortaokul Matematik Dersi Ogretim Programlarinin (MEB, 2018a; 2024c) 6l¢gmede tahminle iliskili kazanim/6grenme

c¢iktisi icerikleri

Sinif Seviyesi MEB (2018a) MEB (2024d)
5.Smf Cevre uzunlugu tahmini (liggen ve Cevre uzunlugu (dikdortgen) tahmini (MAT.5.4.4)
dortgen) (M.5.2.3.2) Alan tahmini (dikdortgen) (MAT.5.4.4)
Alan (belirlenen bir alan) tahmini
(M.5.2.4.2)
6.Smif Hacim tahmini (dikdortgenler  Alan tahmini (dikdortgen, iiggen, paralelkenar) (MAT.6.4.3)
prizmasi) (M.6.3.4.5) Cevre uzunlugu tahmini (¢cember) (MAT.6.4.5)
7.Smif - Alan tahmini (dikddrtgenler prizmasi)
(MAT.7.4.6)
Hacim tahmini (dikdortgenler prizmasi) (MAT.7.4.6)
Alan tahmini (daire, daire dilimi, eskenar dortgen, yamuk)
(MAT.7.4.10)
8.Simif Hacim tahmini (dik dairesel silindir) Oteleme ve yansima déniisiimii tahmini (MAT.8.5.3)

(M.8.3.4.4)

MEB (2018a) Ortaokul Matematik Dersi Ogretim
Programinda kesirlere yonelik tahminin 6. sinifta yer aldigi
goriilmektedir. 6. sinifta islemsel tahmine yonelik, kesirlerle
islemler alt 6grenme alanimna ait bir kazanim (M.6.1.5.7) ve
ondalik gdsterim alt 6grenme alanina yonelik bir kazanim
(M.6.1.6.7) olmak iizere toplam iki kazanim bulunmaktadir.
Bu kazanimlar sirayla kesirlerle ve ondalik gdsterimlerle
islemlerin sonucunu tahmin etmeyi igeren kazanimlardir.
TYMM’de (MEB, 2024d) ise 6. siif seviyesinde yer alan
MAT.6.1.8 06grenme ¢iktisinin altinda agiklama olarak
ogrencilerden problemin sonucuna iligkin tahminde bulunup
islemleri gerceklestirmelerinin beklendigi belirtilmistir. Bu
ogrenme ¢iktistnin MEB (2018a) Ortaokul Matematik Dersi
Ogretim Programi 6. smifinda yer alan tahmin kazanimlari ile
benzer oldugu sdylenebilir.

Islemsel tahmine 7. sinifta sadece MEB (2018a) Ortaokul
Matematik Dersi Ogretim programinda yer verilmistir.
Yiizdeler alt 6grenme alaninda yer alan bu kazanimda
(M.7.1.5.1) bir ¢goklugun belirtilen yiizdesinin tahmin edilmesi
beklenmektedir. 8. smif diizeyinde ise her iki Ogretim
programinda da islemsel tahmine yer verilmemistir.

Ol¢mede Tahmin
Tablo 9°da goriildiigii gibi MEB (2018a) Matematik Dersi

Ogretim  Programinin  ortaokul kademesi kazanimlari
incelendiginde 7. sinif digindaki her smif seviyesinde
ogrencilerin ~ 6lgmede  tahmin  becerilerine  yodnelik

kazanimlarin bulundugu goriilmektedir. TYMM’de (MEB,
2024d) ise her smf seviyesinde Olgmede tahmine yer
verilmistir.

MEB (2018a) 5. smif seviyesinde uzunluk ve zaman 6l¢me
alt 6grenme alanina ait 6lgmede tahmin yapmay1 gerektiren bir
kazanim (M.5.2.3.2.) ve alan 6lgme alt 6grenme alanina ait
6lgmede tahmin yapmay1 gerektiren bir kazanim (M.5.2.4.2.)
olmak iizere toplam iki kazanim bulunmaktadir. M.5.2.3.2
kazanimi tiggen ve dortgenin g¢evre uzunluklarinin tahmin
edilmesi ile iligkili iken, M.5.2.4.2 kazanim1 santimetrekare ve
metrekare birimlerini kullanarak belirli bir alani tahmin
etmeye yonelikti. TYMM’de (MEB, 2024d) yer alan
“MAT.5.4.4 Dikdortgenin ¢evre uzunlugu ve alami ile ilgili
problemleri ¢ozebilme” Ogrenme ¢iktisinin  agiklamalari
arasinda, “problemin sonucuna iliskin tahminde bulunur ve
islemleri gerceklestirmek igin stratejiler gelistirir” ifadesi
bulunmaktadir (s. 48). Bu agiklama, tahminde bulunma
eyleminin iglemsel hesaplamadan once sonuca yonelik bir
ongoriidde bulunma amaciyla kullanildigini diisiindiirmektedir.

Ancak kazanimin ¢evre uzunlugu ve alan kavramlartyla iligkili
olmasi, Olgmede tahmin becerilerini de icerebilecegi
varsayimint dogurmaktadir. Bu baglamda, Ogrencilerden
islemsel bir tahmin mi yoksa dlgmeye dayali bir tahmin mi
beklenildigi ifadedeki belirsizlik nedeniyle agik sekilde
anlagilmamaktadir. Bu belirsizligi gidermek amaciyla
MAT.5.4.4 6grenme ¢iktist ile ilgili sunulan 6grenme-6gretme
uygulamalart incelendiginde ise dgrencilerden birim kareler,
geometri tahtasi, geometri seritleri ve tablo gibi temsiller
kullanarak dikdoértgenin gevre uzunlugu ve alanimi bulmalari
vurgusu goze ¢arpmaktadir. Bu agiklamadan 6grencilerden
6l¢mede tahmin yapmalarmin beklendigi sonucu ¢ikarilabilir.
Bu smif seviyesinde her iki programda da alan ve g¢evre
uzunlugu tahminine yonelik kazanimlar/6grenme ¢iktilart
bulunurken, MEB (2018a) programinda iiggen ve dortgenin
¢evre uzunlugunu ve belirlenen bir alani tahmin etmeye
yonelik kazanimlar vardir. TYMM’de (MEB, 2024d) ise
dikdortgenin ¢evre uzunlugu ve alanina yonelik tahmin
yapmay1 gerektiren 6grenme ¢iktilar: bulunmaktadir.

MEB (2018a) Ortaokul Matematik Dersi Ogretim
Programi 6. sinif seviyesinde 6lgmede tahmine yonelik sadece
bir kazanim (M.6.3.4.5.) bulunmaktadir. Bu kazanim
geometrik cisimler alt Ogrenme alaninda dikdortgenler
prizmasinin hacmini tahmin etmeye yonelik bir kazanimdir.
Programda ¢emberin ¢evre uzunlugunu bulmaya yonelik bir
kazanim bulunsa da bu o&zelligin tahminine yonelik bir
kazanim yer almamaktadir. TYMM’de (MEB, 2024d)
dikdortgen prizmasinin hacmi 7. sinif diizeyinde yer aldig1 igin
bu sinif seviyesinde hacim tahmini ile iligkili bir 6grenme
¢iktist bulunmamaktadir. MAT.6.4.3 06grenme ¢iktisinin
agiklamalarinda Ggrencilerin - problem sonucuna iligkin
tahminde bulunmalar1 ve islemleri gergeklestirmeleri
istenmektedir. Bu 6grenme c¢iktis1 igin belirtilen 6grenme-
o0gretme uygulamalar: incelendiginde ise Ogrencilerden
dikdortgen, iicgen ve paralelkenar sekillerinin alanini bulmak
icin farkli temsiller (tablo, somut ve sanal &gretim
materyalleri) kullanarak strateji gelistirmelerinin beklendigi
goriilmektedir. MAT.6.4.5 Ogrenme ¢iktisinin  dgrenme-
O0gretme uygulamalari incelendiginde ise benzer sekilde
“ogrencilerden problemin sonucuna iligkin ¢ap ve gevre
uzunlugu arasindaki iligkilere dayali tahminde bulunmalar1 ve
¢Oziim igin stratejiler gelistirmeleri[nin]” (MEB, 2024d, 5.96)
beklendigi belirtilmektedir. Bu sebeple bu 6grenme ¢iktist
O0lgmede tahmin ile iliskilendirilmistir.
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Tablo 10. Ortaokul Matematik Dersi Ogretim Programlarmin (MEB, 2018a; 2024d) say1 dogrusuna dair tahminle iliskili

kazanim/6grenme ¢iktisi i¢erikleri

Sinif Seviyesi MEB (2018a)

MEB (2024d)

8.S1mif

belirleme (M.8.1.3.2)

Tam kare olmayan karekoklii bir sayinin
hangi iki dogal sayi arasinda oldugunu

Tam kare olmayan pozitif bir saymin karekokiiniin hangi
iki dogal say1 arasinda oldugunu ve yaklasik degerini
matematiksel temsillerle (say1 dogrusu, sekil, tablo gibi)
ifade etme (MAT.8.1.2)

Gergek sayilari say1 dogrusuna yerlestirme (MAT.8.1.4)

MEB (2018a) Ortaokul Matematik Dersi Ogretim
Programinda 7. sinif seviyesinde olgmede tahmine dair
herhangi bir kazanima rastlanmamistir. TYMM’de (MEB,
2024d) ise alan ve hacim tahminine yodnelik O6grenme
¢iktilarmin  oldugu Dbelirlenmigtir. MAT.7.4.6 Ogrenme
ciktisinin altinda yer alan agiklamalarda 6grencilerden
problemin sonucuna yonelik tahminde bulunmalarmin ve
islemleri gerceklestirmelerinin beklendigi goriilmektedir. Bu
ogrenme ciktisi i¢in belirtilen 6grenme-6gretme uygulamalari
incelendiginde ise 0grencilerin ¢oziim stratejisi gelistirirken
farkli temsillerden (birim kiip, sanal materyaller ve tablo gibi)
yararlanmalarinin  gerekliliginin vurgulandigi goriilmiistiir.
Hacim tahminine yonelik diger Ogrenme ¢iktist ise
dikdortgenler prizmasinin hacmini es nesneler aracilifiyla
yorumlayabilmedir (MAT.7.4.3). Bu 06grenme ¢iktisinin
6grenme-ogretme uygulamalari incelendiginde ise
ogrencilerden kutularin kapasitelerini tahmin etmelerinin
istendigi belirlenmistir. Alan tahminine yonelik olan diger
ogrenme ciktist ise (MAT.7.4.10.) eskenar dortgen, yamuk,
daire ve daire diliminin alani ile ilgili problemler ¢dzmeyi
icermektedir. Ogrenme ¢iktis1 agiklamalarinda 6grencilerden
problemin sonucuna iligkin tahminde bulunmalarinin ve
islemleri gerceklestirmelerinin  beklendigi goriilmektedir.
Ogrenme-6gretme uygulamalarinda ise 6grencilerin islemin
sonucuna ydnelik tahminde bulunduktan sonra eskenar
dortgen, yamuk, daire ve daire diliminin alanlarina yonelik
bagintilar1 kullanabilmek i¢in ¢esitli materyallere basvurarak
strateji ~ gelistirmeleri ve bu stratejileri uygulamalar
istenmektedir. Bu agiklama gbz Oniine alindiginda
ogrencilerden Olgmede tahmin yapmalarmm beklendigi
anlagilmaktadir.

MEB (2018a) Ortaokul Matematik Dersi Ogretim
Programinda 8. smifta 6lgmede tahmine yonelik 6. sinifta
oldugu gibi sadece bir kazanim (M.8.3.4.4.) bulunmaktadir.
Bu kazanim geometrik cisimler alt 6grenme alaninda dik
dairesel silindirin hacmini tahmin etmeye yonelik bir
kazanimdir. TYMM’de (MEB, 2024d) ise doniisiim
geometrisi ile iligkili 6lgmede tahmin igeren bir dgrenme
ciktisinin oldugu belirlenmistir. MAT.8.5.3 6grenme ¢iktisinin
altinda yer alan agiklamalar incelendiginde Ggrencilerden
Oteleme ve yansima doniisiimleriyle ilgili problemlerin
sonucuna iliskin tahminde bulunmalarinin  beklendigi
goriilmektedir. Bu Ogrenme ¢iktisina yonelik 6grenme-
6gretme uygulamalari incelendiginde ise 6grencilerin 6teleme
ve yansima doniistimleriyle ilgili iligkileri kullanmak igin
somut ya da soyut materyaller kullanarak strateji gelistirmeleri
ve gelistirdikleri stratejileri uygulamalarinin  beklendigi
goriilmektedir. Bu sebeple bu 6grenme ¢iktis1 6lgmede tahmin
olarak ele alinmistir.

Say1 Dogrusuna Dair Tahmin

Tablo 10 incelendiginde MEB (2018a) Ortaokul Matematik
Dersi Ogretim Programinda say1 dogrusuna dair tahmine

yonelik bir kazanim varken TYMM’de (MEB, 2024d) iki
ogrenme ¢iktisinin oldugu goriilmektedir.

MEB Ortaokul Matematik Dersi Ogretim Programi’nin
(2018a) ortaokul kademesi kazanimlar1 incelendiginde sayilar
ve iglemler 6grenme alani altinda, say1 dogrusuna dair tahmin
kullanilmasina yonelik bir kazanim oldugu goriilmektedir.
Kazanimda 6grencilerin tahmin becerilerine yonelik bir ifade
acikca bulunmasa da say1 dogrusuna dair tahminin tanimi géz
oniine alindiginda kazanimin bu tiir tahmine ydnelik oldugu
cikarimi yapilabilir. TYMM’de (MEB, 2024d) ise MEB
(2018a) Ogretim programinda yer alan kazanimim farkl
temsillerle ifade etme becerisine vurgu yapilarak belirtildigi
goriilmektedir. Buna ek olarak TYMM’de (MEB, 2024d)
gercek  sayillart  ve  araliklarmi  say1  dogrusunda
yorumlayabilme 6grenme ¢iktisinin altinda “gergek sayilari
say1 dogrusuna yerlestirir” (s.166) ifadesi bulunmaktadir. Bu
ogrenme c¢iktisina yonelik O0grenme-6gretme uygulamalari
incelendiginde ise 6grencilerden irrasyonel sayilarin yaklasik
degerini tahmin edip say1 dogrusunda gostermelerinin
istendigi goriilmektedir. Bu sebeple bu 6grenme ¢iktisinin say1
dogrusuna dair tahmin igerdigi belirlenmistir. Bunun yaninda
her iki programda da (MEB, 2018a, 2024d) say1 dogrusuna
dair tahmine yer verilebilecek kazanimlarin oldugu (6rn.
M.7.1.2.4, M.7.1.2.1, M.6.1.5.1, M.5.1.5.5 [MEB, 2018a];
MAT.7.1.3, MAT.6.1.5., MAT.5.1.4. [MEB, 2024d]) fakat ne
bu kazanimlarin/6grenme ¢iktilarinin igeriginde ne de
o0grenme ¢iktilart  i¢in  hazirlanmis  §grenme-6gretmen
uygulamalari ya da kitap etkinliklerinde say1 dogrusuna dair
tahmin iceren uygulamalara yer verilmedigi goriilmiistiir.

Ortaégretim Ogretim Programi

MEB Ortabgretim Matematik Dersi Ogretim Program (2018b)
kazanimlar: incelendiginde dgrencilerin matematiksel tahmin
becerilerine yonelik bir kazanim bulunamamistir. Ortadgretim
Matematik Dersi Ogretim Programi (Hazirlik, 9, 10, 11, ve 12.
smiflar) TYMM (2024e) 6grenme ¢iktilari incelendiginde de
benzer sekilde matematiksel tahmin becerisine yonelik bir
kazanima rastlanmamustir.

Okul Oncesi Egitim Programlari Matematik Alani ile
Ilkokul, Ortaokul ve Ortadgretim Matematik Dersi Ogretim
Programlar1 kazanimlari/6grenme ¢iktilarn (MEB, 2013,
2018a, 2018b, 2024a, 2024b, 2024c, 2024d, 2024e)
karsilastirildiginda programlar arasinda tahmin becerisinin ele
alis sekli agisinda bazi benzerlikler ve farkliliklar oldugu
goriilmiistiir. Bu karsilagtirma sonucunda, TYMM ’nin tahmin
becerisini yiiriirliikte olan programlara kiyasla daha kapsamli
ele aldigi, ancak ozellikle say1 dogrusuna dair tahminin ele
almiginda ve ortadgretim diizeyindeki 6grenme ¢iktilarinda
gelistirmeye ag¢ik alanlar barindirdigi sdylenebilir. Sonug,
tartisma ve Oneriler boliimiinde programlar arasindaki tiim
benzerlikler ve farkliliklar ortaya konmus ve nasil
iyilestirilebilecegi konusunda oneriler verilmistir.

364



Tiirkiye Yiizyil1 Maarif Modeli’nin K-12 diizeyinde tahmin becerisi agisindan karsilastirilmali analizi

Sonuc, Tartisma ve Oneriler

Bu calisma kapsamida Okul Oncesi Egitim Programlari
Matematik Alami ile Ilkokul, Ortaokul ve Ortadgretim
Matematik Dersi Ogretim Programlari kazanimlari/6grenme
ciktilar1 (MEB, 2013, 2018a, 2018b, 2024a, 2024b, 2024c,
2024d, 2024¢) tahmin becerisi agisindan karsilagtirilmis, bazi
benzerlik ve farkliliklar oldugu belirlenmistir.

Okul Oncesi Egitimi Programlart Matematik Alan1 (MEB,
2013, 2024a, 2024b) tahmin becerileri agisindan
incelendiginde, programlarda 6lgmede tahmin ve/veya yigin
tahminine yer verildigi goriilmiistiir. MEB (2013) Okul Oncesi
Egitimi Programinda 6l¢mede tahmin becerisine yonelik
sadece uzunluk tahmini ile iligkili kazanimlar bulunurken,
MEB (2024a) ve MEB (2024b) Okul Oncesi Egitimi
Programlarinda uzunluk tahmininin yani sira alan, hacim ve
kiitle tahminine yonelik kazanimlar bulunmaktadir. Kiitle
tahminine yonelik kazanim/6grenme ¢iktilarina bakildiginda
kiitle yerine agirlik ifadesinin kullanmildigr goriilmiistir.
Ornegin, “Nesne/varliklar1 dlger” kazanimi altinda “Uzunluk,
kiitle/agirlik, alan, hacim (kapasite) ve zaman ele alinabilecek
6lgme konularidir” agiklamasi yer almaktadir (MEB, 2024a, s.
32). Bu ifadeden kiitle ve agirlik ifadelerinin birbirinin yerine
kullanildig1 ya da her ikisine de yer verilebilecegi anlami
cikarilabilir. TYMM’de ise, “Nesnelerin Olgiilebilir
ozelliklerine iligskin ¢ikarimda bulunur” ve “Nesne, olgu ve
olaylar1 karsilastirir” 6grenme ¢iktilar1 altinda kiitle yerine
agirlik kelimesinin kullanildig1 goériilmektedir (MEB, 2024b,
ss. 35-36). Alan yazina bakildiginda kiitle ve agirlik, farkl
anlamlara sahip olmalarina ragmen, oOgrenciler tarafindan
sikca karigtirllmakta oldugu ve birbirlerinin yerine kullanildigi
goriilmektedir (Gonen, 2008). Bu kavram yanilgisinin 6gretim
programima bu sekilde yansitilmig olmasi ciddi bir sorun
olarak degerlendirilmekte ve bu durumun diizeltilmesi
gerektigi diistiniilmektedir.

Okul Oncesi Egitimi Programlari yigin tahmin becerisi
acisindan incelendiginde sadece MEB (2024b) TYMM Okul
Oncesi Egitim Programinda yigin tahminine yer verildigi
goriilmektedir. Oysa alan yazinda, okul 6ncesi donemdeki
¢ocuklarin y1g8in tahmini yapabildigini ortaya koyan galigmalar
mevcuttur (Kayhan vd., 2024). Bu sebeple yigin tahmininin
Okul Oncesi Egitim Programinda yer verilmesi ¢ocuklarin
tahmin becerilerinin  gelisimini desteklemek acisindan
onemlidir. Ancak ilgili Ogrenme ¢iktisinin  igerigi
incelendiginde, ¢ocuklardan “belirtilen bir alana sigabilecek
nesne veya varlik miktarina iliskin ¢ikarimda bulunmalart
[...” (MEB, 2024b, s.35) beklenmektedir. Bu ifadeden,
tahmin edilecek nesne sayisma bir smir getirilmedigi
anlagilmaktadir. Oysa alan yazinda, okul Oncesi dénemde
yapilan tahmin ¢aligmalarinda nesne say1simin
simirlandirilmasmin - ¢ocuklarm gelisim diizeylerine daha
uygun oldugu vurgulanmaktadir (Kayhan vd., 2024; Van de
Walle & Thompson, 1985). Bu dogrultuda, program gelistirme
stirecinde gorev alan program gelistiricilerin ve matematik
egitimcilerin, ilgili kazanimda tahmin edilecek nesne sayisina
yonelik bir smirlama getirmeleri Onerilebilir. Bunun yaninda
Olgmede tahmin becerisinin yani sira yigin tahmin tiiriine de
TYMM’de yer verilmig olmasi, Ogrencilerin matematiksel
tahmin becerilerini birlikte yorumlamalar1 ve kullanmalari
acisindan (Kayhan vd., 2024) 6nemli bir rol oynayabilir.

flkokul Matematik Dersi Ogretim Programlarindaki
kazanimlar/6grenme ¢iktilar1 (MEB, 2018a; 2024c) tahmin
becerisi acgisindan incelendiginde, her iki programda da
islemsel tahmine agirlik verildigi goriilmektedir. Bu bulgu,

Bulut ve digerlerinin (2017) 2015 yili ve oncesi 1-5. simif
matematik O6gretim programlarini inceledikleri ¢alismanin
sonuglartyla oOrtiismektedir. Programlar her ne kadar ele
aldiklar1 tahmin konular1 agisindan benzerlik gosterse de
islenis bicimleri ve islenme zamanlar1 agisindan farkliliklar
gostermektedir. Tki program arasinda ilk géze carpan nokta
MEB (2018a) 6gretim programinda 2. sinifta ele alinmaya
baslanan islemsel tahmine TYMM’de (MEB, 2024c) 1.
smiftan itibaren yer verilmesidir. Bu agidan farklilik
gostermelerine ragmen, her iki programda da toplama ve
¢ikarma islemlerinin tahminine takip eden tim siif
seviyelerinde yer verildigi goriilmektedir. Carpma ve bdlme
islemlerine dair tahmine bakildiginda, MEB, (2018a) dgretim
programinda bu konunun 4. sinif seviyesinde ele alindigi
goriilmektedir. Programda carpma ve bdlme islemlerinin 2., 3,
ve 4. sinifta ele alinmasina ragmen bu iglemlerin tahmine
sadece 4. smifta yer verilmis olmasi bu programin islemsel
tahmin agisindan sinirli oldugunu gostermektedir. Diger
taraftan TYMM’de (MEB, 2024c) ilk defa 2. simif 6grenme
¢iktilarinda yer alan ¢arpma ve bélmeye dair tahminin 3. ve 4.
smifta da yer verildigi goriilmektedir. Cocuklarin islemsel
tahmin yetkinliginin yagla birlikte gelistigi (Ganor-Stern,
2016, 2018) ve aritmetik yetkinliklerine dayandig: (Seethaler
ve Fuchs, 2006) diisiiniildiigiinde, TYMM nin daha sistematik
ilerliyor olmasi ve tahmin becerilerine islemin 6gretildigi sinif
seviyesinden baslayarak takip eden tiim sinif seviyelerinde yer
verilmesi  Ogrencilerin  iglemsel tahmin becerilerinin
gelistirilmesine katki saglayabilir.

ilkokul Matematik Dersi Ogretim Programlar1 (MEB,
2018a, 2024c¢), 6lgmede tahmin kazanimlari/6grenme ¢iktilari
dogrultusunda incelendiginde, her iki programda da bu
beceriye yer verildigi goriilmiistir. Bu bulgu, Bulut ve
arkadaslarimin (2017) inceledigi 2015 ve oncesi programlarda
da Olgmede tahmine yer verildigi yoniindeki sonuglarla
ortiismektedir. Olgmede tahmine ydnelik
kazanimlara/6grenme ¢iktilarina 1. siniftan itibaren yer veren
her iki program da (MEB, 2018a, 2024c) ana hatlariyla
benzerlik gosterse de, bu becerilerin ele alindigr sinif
seviyeleri agisindan farklhiliklar gostermektedirler. iki program
da 6lgmede tahmine 1. sinifta uzunluk tahmini ile baglarken,
TYMM’de ek olarak kiitle tahmini de yer almaktadir. Her iki
ozellik de standart olmayan Ol¢ii birimi cinsinden tahmin
yapmay1 icermektedir. Kiicliik ¢ocuklarin standart olmayan
birimleri kullandiklarinda daha isabetli tahminde bulunduklari
(Desli ve Giakoumi, 2017) g6z 6niinde bulunduruldugunda her
iki programin da tahmine standart olmayan birimler cinsinden
tahminle baslamasinin 6grencilerin tahmin becerilerinin
gelistirilmesine katki saglayacagi disiiniilmektedir. Diger
taraftan, MEB (2018a) 6gretim programinda kiitle tahminine
sadece 3. sinifta yer verilmistir. Bu agidan 2018 programinda
TYMM’ye kiyasla kiitle tahmini agisindan gecikildigi &ne
stiriilebilir. Ayrica 3. simifa gelene kadar sadece uzunluk
tahminine yer verilen bu programda (MEB, 2018a) alan, kiitle
ve sivi miktarinin tahmini gibi birbirinden farkli beceriler
iceren Ui¢ farkli tahmin tiriine aym: anda tek bir siif
seviyesinde (3. smifta) yer verilmesinden dolayr 2018
programinda dlgmede tahmine dair kazanimlarin dagiliminin
da tartismaya agik oldugu sdylenebilir. Diger taraftan kiitle (1.
smif) ve sivi miktart (2. smif) tahminine TYMM’de (MEB,
2024c) daha erken seviyelerde baslanirken, alan tahminine
daha ge¢ (4. smif) yer verildigi gortiilmektedir. MEB (2018a)
O0gretim programinda sivi ve kiitle tahmini ile birlikte yer
verilen alan tahminine dair kazanimlar g6z 6niine alindiginda,
TYMM kapsaminda tek basina ele alinan alan tahmine 4.
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smifta yer verilmesi uygun goriilmektedir. Son olarak her iki
program arasinda en gbéze c¢arpan farklilik ise zaman
tahminidir. TYMM’de (MEB, 2024c) 3. smifta yer verilen
zaman tahminine, MEB (2018a) 6gretim programinda yer
verilmemektedir.

Islemsel ve 6lgmede tahmininin yani sira her iki programda
da yer verilen diger tahmin tiiri yigin tahminidir. TYMM’de
(MEB, 2024c) yigin tahminine 1., 2. ve 3. smifta yer
verilmektedir. Bu sebeple aritmetik yetkinligin yordayicisi
olarak goriilen bu tahmin becerisinin (Bartelet vd., 2014;
Wong vd., 2016), TYMM’de (MEB, 2024c) islemsel
becerilerin kavranmasina da yardimct olacagi dngoriilebilir.
Diger taraftan, MEB (2018a) 6gretim programinda yigin
tahminine sadece 2. smnifta yer verilmistir. Bu acidan
programin yigin tahmini agisindan sinirli oldugu séylenebilir.
S6z konusu siirlilik kazanimin igerigi i¢in de gegerlidir. MEB
(2018a) ilkokul Matematik Dersi Ogretim Programinda
“verilen bir ¢okluktaki nesne sayisini tahmin eder” (s. 32)
seklinde ele alinan kazanim, TYMM’de (MEB, 2024c¢) “50’ye
kadar olan nesnelerin sayisini tahmin edebilme” (s. 51) gibi
tahmin edilecek niceligin aralig: belirtilerek ele alinmistir. Bu
agidan TYMM Okul Oncesi Egitim Programinda (MEB,
2024b) tahmin edilecek olan ¢oklugun sinirlarmin
belirlenmemesi durumunun, ilkokul seviyesinde ele alindig:
ve O0grenme ¢iktilarinin tahmin edilecek ¢okluklarin miktart
acisindan daha agik oldugu sdylenebilir.

Ortaokul Matematik Dersi Ogretim Programlarinin
kazanimlar/6grenme ¢iktilar1 (MEB, 2018a, 2024d) tahmin
becerisi agisindan incelendiginde diger kademelerde oldugu
gibi programlar arasinda benzerlik ve farkliliklar oldugu
goriilmiistiir. Ornegin, islemsel tahminin ele alinis sekli her iki
programda da benzerdir. Dogal sayilarla, kesirlerle, ondalik
gosterimlerle islemler yapilirken Ogrencilerden islemin
sonucuna iliskin tahminde bulunmalar1 beklenmistir. Yigmn
tahminine ise MEB (2018a) Matematik Ogretim Programi
ilkokul kademesinde smirli &lgiide (sadece bir kazanim,
M.2.1.1.3) yer verildigi, Ortadgretim Matematik Ogretim
Programinda (MEB, 2024b) da ortaokul kademesinde oldugu
gibi bu kazanima yer verilmedigi goriilmiistiir. Bu sebeple
Ogrencilerin okul hayatlar1 boyunca bu beceriyi kazanma
firsatin1 elde edemedikleri sOylenebilir. Benzer sekilde
TYMM’de de hem Ortaokul Matematik Dersi Ogretim
Programinda (MEB, 2024d) hem de Ortaggretim Matematik
Dersi Ogretim Programmda (MEB, 2024e) y1gin tahminine
yonelik bir 6grenme ¢iktisinin bulunmamasi 6grencilerin yeni
O0gretim programinda da bu firsati elde edemeyecegini
gostermektedir. Yigin tahminine 6gretim programlarinda yer
verilmemesi ya da sinirli bir sekilde yer verilmesi uluslararasi
Ogretim programlarinda da gozlemlenmektedir. Norveg,
Danimarka, Isve¢ ve Birlesik Krallik iilkelerinin 6gretim
programlarini inceleyen c¢alismalar bu ilkelerin 6gretim
programlarinda da yigin tahminine ver verilmedigini
belirlemislerdir (Andrew vd., 2022; Sunde vd., 2021). Bu
bulgular, yigin tahmininin yalnizca Tirkiye’de degil, cesitli
Avrupa ilkelerinde de Ogretim programlarinda agik ve
sistematik bigimde ele alinmadigini gostermektedir. Oysa
genellikle oOlgmede tahmin ve islemsel tahmin ile
iliskilendirilebilen y1gin tahmini, 6zellikle ortaokul diizeyinde
acik kazanimlar ve uygulamalarla desteklenerek 6grencilere
kazandirilabilir.

Ortaokul Matematik Dersi Ogretim Programlarmin
kazanimlar/6grenme  ¢iktilarn  (MEB, 2018a, 2024d)
kargilagtirildiginda belirlenen farkliliklardan biri, TYMM

Matematik Dersi Ogretim Programinda (MEB, 2024d)

O0lcmede tahmine diger tahmin tiirlerinden daha fazla yer
verilmesidir. TYMM Matematik Dersi Ogretim Programinin
(MEB, 2024d) en biiyiik farki ¢emberin uzunlugu, daire ve
daire diliminin alanin1 tahmin etmeye ve Oteleme ve
yansimayla ilgili problemlerin sonucuna iliskin tahminde
bulunmaya yoénelik 6grenme ¢iktisinin bulunmasidir. Bunun
yaninda TYMM o0Ogretim programinda &grenilen tim
geometrik sekillerin (dikdortgen, tiggen, paralelkenar, daire,
eskenar dortgen yamuk ve dikdortgenler prizmasi) alanlar
bulunurken  dgrencilerden  tahminde  bulunmalarinin
beklendigi  goriilmektedir.  Gilinlik yasamda  siklikla
bagvurulan 6lgmede tahmin becerilerinin matematik basarisi
(Kramer vd., 2018) ve problem ¢6zme becerisi (Desli ve
Lioliou, 2020) ile olan pozitif iliskisi géz Oniine alindiginda
TYMM (MEB, 2024d) programinda bu becerilere daha fazla
yer verilmesi Onemli ve olumlu bir geligme olarak
degerlendirilebilir. Bunun yaninda diger tahmin tiirlerinde
oldugu gibi Olgmede tahmine yonelik deneyim arttikga,
yapilan tahminin dogrulugunun arttig1 diisiiniildiigiinde (Desli
ve Giakoumi, 2017) TYMM ile sinif i¢i 6lgmede tahmin
uygulamalarma yer verilmesi ogrencilerin bu tahmin
becerilerini giiglendirecektir (Hoth vd., 2019). Bunun yaninda
ogretmenlerin 6lgmede tahminin 6gretiminden kagindiklari
(Ruwisch vd., 2015) diisiiniildiigiinde, 6gretim programina bu
konuda 6grenme ¢iktilari ekleyerek 6gretmenleri bu becerileri
kullanmaya tesvik etmek olumlu bir gelisme olarak
nitelendirilebilir.

2018 Matematik Dersi Ogretim Programlari ve TYMM
(MEB, 2024d) Matematik Dersi Ogretim Programu
karsilastirildiginda ikisinde de sayi dogrusuna dair tahmini
acikca ifade eden bir kazanimin/6grenme ¢iktisinin olmadigi
goriilmektedir. Fakat bazi kazanimlarin/6grenme ¢iktilarinin
(M.8.1.3.2. [MEB, 2018a], MAT.8.1.2, MAT.8.1.4, [MEB,
2024d]) aciklamalari ve Ogrenme-Ogretme uygulamalari
yakindan incelendiginde say1 dogrusuna dair tahmin yapmay1
icerdigi sonucuna varilmistir. Say1 dogrusuna dair tahminin
diger tahmin tiirlerine gore alan yazinda yeni tartigiliyor
olmasi (Siegler ve Booth, 2005) sebebi ile bu tahmin tiiriine
matematik dersi Ogretim programlarinda agik¢a yer
verilmemis olabilir. Ote yandan, MEB (2018a) ve (2024d)
programlarinin ikisinde de mevcut olan kesirlerin, ondalik
gosterimlerin ve rasyonel sayilarin karsilastirilmasini ve sayi
dogrusunda gosterimini igeren kazanimlar/6grenme ¢iktilari
ogrencilere kazandirilirken sayr dogrusuna dair tahmin
yapmalart istenebilir. Bu acidan MEB (2018a) Matematik
Dersi Ogretim Programinin yani sira TYMM’nin (MEB,
2024d) de 6grencilerin say1 dogrusuna dair tahmin becerilerini
giiclendirme konusunda eksik oldugu sdylenebilir. Bu sebeple

program  gelistirme siirecinde goérev alan program
gelistiricilerin ~ ve  matematik  egitimcilerinin, gelecek
programlarda bu tahmin tiriini de ele alacak

kazanimlara/dgrenme ¢iktilarina yer vermesi onerilebilir.
Ortadgretim kademesine gelindiginde, her iki &gretim
programinda da (MEB, 2018b, 2024¢) herhangi bir tahmin
stratejisine yer verilmedigi belirlenmistir. Oysa Ortadgretim
Matematik Dersi Ogretim Programinda, 6zellikle dlgmede
tahmin siirecinin uygulanabilecegi kati cisimlerin yiizey alam
ve hacimleri gibi konulara kapsamli sekilde yer verildigi
goriilmektedir. Hayatin i¢inde sik¢a kargilagilan tahmin
siireclerinin bu kazanim/6grenme ¢iktilar ile
iligkilendirilmemesi  dikkat c¢ekicidir. Bunun yaninda,
programlarin  kazanim agiklamalar1 (MEB, 2018b) ve
O0grenme-6gretme yasantilarinda (MEB, 2024e) 6grencilerin
irrasyonel sayilarin  sayr dogrusundaki yaklagik yerini
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gostermesinin beklendigi goriilmektedir. Bu aciklama alan
yazindaki say1 dogrusuna dair tahmin tanimi ile tamamen
ortismektedir (Siegler ve Booth, 2005). Bu sebeple
kazanim/6grenme c¢iktisinda tahmin vurgu olmasa bile, bu
kazanim/6grenme ciktisi iglenirken 6grenciler, say1 dogrusuna
dair tahmin yapmaya tesvik edilebilir. Benzer sekilde 6nemli
bir yagam becerisi olan islemsel ve yigin tahminine 6grenme
ciktisi seklinde olmasa dahi O0grenme-Ogretme
uygulamalarinda yer verilebilir, proje 6devlerinde ve sinif i¢i
etkinliklerde &grenciler bu tahmin becerilerini kullanmaya
tesvik edilebilir. Yetigkinlerin daha az sayida islemsel tahmin
stratejisi kullandigimi (Hodzik ve Lemaire, 2011; Lemaire ve
Arnaud, 2008) ya da dlgmede tahmin yaparken algoritma
kullanmaya (bir kutunun hacmini bulurken alan ve hacim
formiilini kullanma) daha yatkin olduklarint (Desli ve
Dimitriopoulos, 2022) ortaya koyan c¢aligmalar goz Oniinde
bulunduruldugunda, program gelistiricilere ve matematik
egitimcilerine  Ortadgretim  Matematik Dersi  Ogretim
Programi kazanimlarinda/6grenme ¢iktilarinda ve/veya kitap
etkinliklerinde tahmin becerilerine yer vermeleri dnerilebilir.

Bu calismada yalmizca kullanimda olan Okul Oncesi
Egitim Programlart Matematik Alani, Ilkokul, Ortaokul ve
Ortadgretim Matematik Ogretim Programlar1 ile TYMM
kargilagtirmali olarak ele alinmig, daha onceki Ogretim
programlart kapsam dig1 birakilmistir. Bu tercih, ozellikle
2015 programi da dahil olmak iizere onceki programlarin
ilkokul diizeyinde tahmin becerisi agisindan analiz edildigi bir
¢alismanin (Bulut vd., 2017) bulunmaszyla iliskilidir. Bununla
birlikte, bu ¢aligmanin K-12 diizeyinde kapsamli bir analiz
sunmasi, oOnceki caligmalardan farklilastigi bir noktadir.
Ancak, ozellikle 2018 oOncesi programlara yer verilmemis
olmasi, tarihsel gelisim ¢izgisinin biitlinciil olarak izlenmesini
sinirlamaktadir. Ayrica, ¢aligmada uluslararasi programlarla
(6rnegin Singapur, Finlandiya ya da OECD iilkeleri gibi)
karsilagtirmalar yapilmamus, analiz yalnizca ulusal programlar
cergevesinde yiriitiilmistir. Gelecek g¢alismalarda, tahmin
becerisinin 0gretim programlarinda tarihsel gelisimi 2018
oncesi programlar da dahil edilereck daha genis bir
perspektiften ele alinabilir; ayrica farkli ilkelerin
programlariyla karsilagtirmali analizler yapilarak Tiirkiye’deki
yaklagimin uluslararasi baglamdaki yeri daha net ortaya
konabilir.

Yazar Katki Oram

Birinci yazar, ¢aligmanin alan yazin taramasi ve ydntem
bolimiinde bir miktar daha fazla katki saglamistir. Bunun
disinda tiim yazarlar, caligmanin tiim siireclerinde esit diizeyde
gorev almig ve c¢aligmanmm son halini okuyarak
onaylamiglardir.

Etik Kurul Beyani

Yazarlar ¢alismasinin etik kurul iznine tabi olmadigini ve
calismanin tiim siirecinde Committee on Publication Ethics
(COPE) tarafindan belirlenen kurallara uyuldugunu beyan
etmektedir.

Catisma Beyani

Yazarlar ¢aligma kapsaminda herhangi bir kurum veya kisi ile
¢ikar ¢atigmasi bulunmadigini beyan etmektedir.

Tesekkiir

Bu ¢aligmanin gelisimine katki sunan yapict goriis ve Onerileri
icin hakemlere icten tesekkiirlerimizi sunariz. Sagladiklar1 geri

bildirimler, ¢alismanin bilimsel niteligini artirmada 6nemli rol
oynamuistir.
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Extended Abstract

Estimation, in its broadest sense, is the process of finding an
answer close enough to make a decision about a specific topic
or situation (Reys, 1986) or of generating approximate values
that allow us to make reasonable interpretations regarding a
particular situation or question (Mitchell et al., 1999). To
develop a specific estimation strategy or to utilize mental or
physical references while estimating, one must have
experience in this area. As experience increases in various
types of estimations such as computational and measurement
estimations, the accuracy of the estimations also improves
(Desli & Giakoumi, 2017; Desli & Lioliou, 2020).

Studies examining the role of mathematical estimation
skills in curricula reveal that estimation skills are not
sufficiently emphasized in educational programs (Andrew et
al., 2021; Bulut et al., 2017; Sunde et al., 2021). For example,
Sunde et al. (2021) found that the Norwegian mathematics
curriculum does not explicitly address four types of estimation
skills (computational estimation, measurement estimation,
numerosity estimation, and number line estimation). In
contrast, the Danish and Swedish mathematics curricula
include computational and measurement estimation but do not
cover number line estimation and numerosity estimation.
Similarly, Andrew et al. (2021) found that computational and
measurement estimation are included in the curricula of the
United Kingdom’s constituent countries; however, number
line estimation and numerosity estimation are not effectively
incorporated. In Tiirkiye, Bulut et al. (2017) examined the
place of estimation skills in elementary school mathematics
curricula between 1948 and 2015 and revealed that estimation
skills were emphasized in the curricula, particularly in relation
to computational estimation and measurement estimation.
However, it is noteworthy that this study only included the
2015 curriculum and did not comprehensively address all
grade levels. Consequently, a comparative examination of the
current mathematics curricula (Ministry of National Education
[MoNE], 2018a, 2018b, 2024a) in terms of estimation skills is
of significant importance.

In the Turkish Qualifications Framework, mathematical
competence, along with science and technology competencies,
is defined as one of the eight key competences (MoNE,
2018a). Although the 2018 Mathematics Curriculum
emphasizes this competence implicitly through learning
outcomes and explanations, estimation skills are not explicitly
structured within the curriculum (MoNE, 2018c). While
estimation can be conceptually linked to arithmetic, logical,
and spatial reasoning skills, as well as to fundamental
components such as problem-solving, mathematical processes,
reasoning, modelling, and communication, the curriculum
lacks a systematic and explicit integration of these
relationships. In contrast, the Turkish Century Education
Model (TCEM) (MoNE, 2024) addresses estimation skills in a
more structured and comprehensive manner. Within this
model, estimation is explicitly defined under the “Conceptual
Skills” framework, categorized as Observation-Based
Estimation and Knowledge/Data-Based Estimation. This
approach moves beyond intuitive or incidental estimation and
emphasizes its role as a systematic, measurable, and integral
component of students’ cognitive processes in mathematics
education. Considering the apparent shift in how estimation
skills are addressed in recent curricula, it becomes essential to
examine these changes in depth. Thus, this study aims to
analyse the learning outcomes of the TCEM curriculum for K-

12 students within the estimation skills, compare these with the
objectives of previous curricula, identify points of divergence,
and interpret and discuss these differences.

Method

In this study, the preschool education curriculum (MoNE,
2013, 2024a, 2024b), as well as the primary, middle school
(MoNE, 2018a, 2024c, 2024d), and high school (MoNE,
2018b, 2024e) mathematics curricula, were examined
comparatively. The research was conducted using document
analysis, one of the qualitative research methods.

The curriculum objectives/learning outcomes were
examined to determine whether they included mathematical
estimation skills. During this examination, the type of
estimation included in each specified objective/learning
outcome, the characteristics being measured (for objectives
and activities related to measurement estimation), and the
analysis of the objective descriptions and the learning-teaching
practices outlined in TCEM were investigated. In order to
accurately interpret the learning outcomes stated in the
curriculum, both the outcome explanations and the teaching-
learning practices were also taken into consideration. In cases
where the examination of these sections did not provide
sufficient information as to whether a particular learning
outcome included a type of estimation, complementary data
sources such as textbook were also incorporated into the
analysis. Since this study is based on document analysis, it
does not require ethical committee approval.

To increase the reliability of the coding process, inter-
coder reliability was employed (O'Connor & Joffe, 2020). The
data sources were coded independently by the researchers, and
inter-coder reliability across the data sources was calculated
using Cohen’s Kappa coefficient (Cohen, 1960). The Cohen’s
Kappa value was calculated as .88, indicating a high level of
agreement between the coders.

Findings

The analysis of the curricula used in this study revealed both
similarities and differences. In MoNE (2013) preschool
education program, the skills related to measurement
estimation focus only on length estimation. However, in
MoNE (2024a) and MoNE (2024b) preschool education
programs, in addition to length estimation, there are also
objectives related to area, volume, and mass estimation.
Moreover, only TCEM (MoNE, 2024b) includes a section on
numerosity estimation. Within the scope of this learning
outcome, students are expected to make inferences about the
number of objects or assets that can fit in an area.

Both curricula (MoNE, 2018a, 2024c) include
computational and measurement estimations at the primary
school level. Although the curricula address similar estimation
topics, differences exist in how these topics are presented and
when they are taught. Numerosity estimation is only covered
in the second grade of the 2018 curriculum, while TCEM
(MoNE, 2024c) includes it in the first, second, and third
grades. Additionally, the number of objects for which
estimations are made is limited in TCEM. The most noticeable
difference between two curriculums is time estimation. Time
estimation is included in the third grade of TCEM (MoNE,
2024c) but is not addressed in the previous curriculum (MoNE,
2018a).

At the middle school level, the approach to computational
estimation is similar in both curricula (MoNE, 2018a, 2024d).
Neither of the curricula addresses numerosity estimation.
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Measurement estimation is given more emphasis in MoNE
(2024d) compared to other types of estimation. A key
difference in MoNE (2024d) mathematics curriculum is the
inclusion of learning outcomes related to estimating the
circumference of a circle, the area of a circle and sector, and
making estimations regarding problems related to translation
and reflection. Neither MoNE (2018a) nor MoNE (2024d)
curricula explicitly include outcomes related to number line
estimation. The objectives and learning outcomes in which
students were asked to show the location of irrational numbers
on the number line based on their approximate values were
evaluated within the scope of number line estimation.

At the high school level, it was found that neither
curriculum (MoNE, 2018b, 2024e) includes any specific
estimation strategies.

Conclusion and Discussion

When examining preschool education curricula, it is found that
only TCEM (MoNE, 2024b) includes numerosity estimation.
As noted in the literature (Kayhan et al., 2024), including
numerosity estimation in the preschool education curriculum
can support the development of children's estimation skills.
However, as the literature suggests, the number of objects to
be estimated should be limited to 4-20 (Kayhan et al., 2024;
Van de Walle & Thomson, 1985). In this regard, the
curriculum can be considered lacking.

At the primary school level, the TCEM (MoNE, 2024c)
appears to follow a more systematic progression in estimation
skills. Considering that children's computational estimation
competence develops with age (Ganor-Stern, 2016, 2018) and
is based on their arithmetic skills (Seethaler & Fuchs, 2000), it
can be suggested that including estimation skills from the
grade level where the operation is taught, continuing through
subsequent grade levels, can positively affect the development
of students' computational and measurement estimation skills.
The learning outcomes related to numerosity estimation in
TCEM are more explicit than in preschool due to the limitation
of the number of objects to be estimated. However, the limited
place of numerosity estimation at the primary school level and
its complete exclusion from the middle and high school levels
means that students are deprived of the opportunity to develop
this skill throughout their school years.

In MoNE (2024d) middle school curriculum, the greater
emphasis on measurement estimation compared to other
estimation types is a positive development, especially given its
positive relationship with mathematical success (Kramer et al.,
2018) and problem-solving skills (Desli & Lioliou, 2020). As
experience with measurement estimation increases, the
accuracy of estimations also improves (Desli & Giakoumi,
2017), suggesting that including in-class measurement
estimation activities in TCEM will strengthen students’
estimation abilities (e.g., Hoth et al., 2019). Considering that
teachers often avoid teaching measurement estimation
(Ruwisch et al., 2015), the inclusion of learning outcomes
related to this in the curriculum could encourage teachers to
incorporate these skills into their teaching practices.

When comparing MoNE (2018a) and MoNE (2024d)
curricula, both include opportunities for number line
estimation, but these opportunities are not utilized in either
curriculum. Therefore, both curricula can be considered
lacking in strengthening students' number line estimation
skills.

Although the high school mathematics curricula (MoNE,
2018b, 2024e) include a wide range of topics such as the
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surface area and volume of solids, in which the measurement
estimation can be integrated, no estimation strategy is
included. It is noteworthy that estimation processes, which are
frequently encountered in life, are not associated with these
learning outcomes. Considering that adults tend to use fewer
computational estimation strategies (e.g., Hodzik & Lemaire,
2011; Lemaire & Arnaud, 2008) or are more inclined to use
algorithms when making measurement predictions (Desli &
Dimitriopoulos, 2022), it is recommended that the high school
mathematics curriculum include learning outcomes and/or
activities related to estimation skills.
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Abstract: The aim of this study is to examine the mediating role of depression, anxiety, and stress in the relationship
between parental stress and children's screen addiction. The study group consists of 511 participants, including 297
women and 214 men, who have primary school-aged children. Data were collected using the Problematic Media Use
Scale, the Parental Stress Scale, the Depression-Anxiety-Stress Scale (DASS-21), and the Demographic Information
Form. Pearson correlation analysis was conducted to investigate the relationships between parental stress, children's
screen addiction, depression, anxiety, and stress. The mediating role of depression, anxiety, and stress in the relationship
between parental stress and children's screen addiction was examined using Hayes” PROCESS Macro Model 4.
Bootstrapping analysis was applied to test the significance of the model. The findings revealed a positive and significant
relationship between children's screen addiction and parental stress, as well as between parental stress and depression,
anxiety, and stress. Additionally, a positive and significant relationship was found between depression, anxiety, and stress
and parental stress. In addition, it was found that depression, anxiety, and stress did not mediate the relationship between
parental stress and children's screen addiction.

Keywords: Parental stress, screen addiction, depression, anxiety, stress

07: Bu aragtirmanin amaci ebeveyn stresinin cocuklarmn ekran bagimliligi ile iliskisinde depresyon, anksiyete ve stresin
aracilik roliinii incelemektir. Arastirmanin c¢alisma grubu ilkokula devam eden ¢ocugu olan 297’si kadin, 214’0 erkek
toplam 511 katilimcidan olusmaktadir. Arastirmada katilimcilardan veri toplamak i¢in Problemli Medya Kullanim
Olgegi, Ebeveyn Stres Olgegi, Depresyon-Anksiyete-Stres Olgegi (DASS-21) ve Kisisel Bilgi Formu kullamlmistir.
Verilerin analizinde ebeveyn stresi, cocuklarin ekran bagimliligi, depresyon, anksiyete ve stres arasinda anlamli iligkiler
olup olmadigini incelemek igin Pearson korelasyon analizi yapilmistir. Ebeveyn stresi ile ¢ocuklarin ekran bagimliligi
iligkisinde depresyon, anksiyete ve stresin aracilik rolii Hayes’in PROCESS Makro Model 4 ile incelenmistir. Model
sonucunun anlamli olup olmadigmi gérmek igin Bootstrapping analizi yapilmistir. Arastirmadan elde edilen bulgular
¢ocuklarin ekran bagimliligi ile ebeveyn stresi arasinda pozitif ve anlamli; ebeveyn stresi ile depresyon, anksiyete ve stres
arasinda pozitif ve anlamli iligkiler oldugunu gostermistir. Ayrica depresyon, anksiyete ve stres ile ebeveyn stresi arasinda
da pozitif ve anlamli iligkiler elde edilmistir. Ebeveyn stresi ve cocuk ekran bagimlilig: iligkisinde depresyon, anksiyete
ve stresin aracilik roliine sahip olmadig1 elde edilen bir diger bulgudur.

Anahtar Kelimeler: Ebeveyn stresi, ekran bagimliligi, depresyon, anksiyete, stres

Gelbal, O. G. & Korkmaz, O. (2025). Does parental stress trigger children's screen addiction? An investigation through the mediating role of depression,
anxiety and stress. Erzincan University Journal of Education Faculty, 27(3), 372-380 https://doi.org/10.17556/erziefd.1629213

Introduction

While increased internet access can be seen as positive in

Technology, which has become an integral part of modern life,
has rapidly evolved and opened the doors to the digital world.
As of 2024, approximately 66.2% of the global population has
internet access, 62.3% are active social media users, and
69.4% use mobile devices (DataReportal, 2024a). In Tirkiye,
the internet penetration rate is 88.8%, and 66.8% of the
population actively uses social media, while mobile
connection rates have reached 93.8% (DataReportal, 2024b;
Turkish Statistical Institute, 2024). According to We Are
Social (2024a), more than five billion people worldwide use
the internet, including approximately 74 million in Tirkiye,
with around 20% of these users being children between the
ages of five and 17. Similarly, the EU Kids Online study,
conducted across 19 European countries, reports that more
than 80% of children aged nine to 16 use smartphones to
access the internet at least once a day, with 44% using
computers, 22% tablets, 44% televisions, and 19% game
consoles daily (Smabhel et al., 2020).

terms of facilitating information access and saving time, many
studies point out the potential risks associated with
uncontrolled and excessive use (Yesilay, 2020). These risks
are particularly concerning for children, who are considered
the most vulnerable group in this context (Kim et al., 20006).
Reports indicate that the age at which children begin using the
internet is steadily decreasing (Livingstone et al., 2011), and
in Tiirkiye, screen addiction is more prevalent among children
than other age groups (Cetinkaya, 2019). According to the
most recent global data, 32.7% of internet users are between
the ages of 0—19 (We Are Social, 2024a). Given that children’s
cognitive and emotional self-regulation skills are still
developing, this widespread and early exposure to digital
screens may pose significant risks for problematic usage or
addiction.

The internet offers most of its content and opportunities
through digital devices (television, telephone, computer,
tablet, etc.). Although the use of these digital devices, also
referred to as screen use in the literature, provides many
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benefits, it is possible to say that it poses a danger for
individuals. Although excessive screen use negatively affects
every age group, children are the most vulnerable (Kim et al.,
20006). It has been suggested that long-term screen use reduces
communication in children, dulls socialization, and reduces
academic success (Baltaci et al., 2020). It has been observed
that with the increase in screen use, problems such as irregular
eating, sleep problems, anxiety, attention deficit, decline in
academic success, vision problems, and difficulty in
socializing occur in children (Martin, 2011). With the increase
in screen use, problems such as attention deficit and
hyperactivity, tic disorder, and autism are also increasing in
children today. For instance, a recent meta-analysis conducted
by Liu et al. (2024) reported a positive correlation between
screen time and attention deficit hyperactivity disorder
(ADHD). It is suggested that excessive screen exposure in
children may contribute to the development of ADHD
symptoms. Similarly, Mohamed et al. (2025) identified a
positive association between daily screen time and tic
disorders. Another meta-analytic study revealed that children
and adolescents with autism spectrum disorder (ASD) are
exposed to significantly more screen time compared to their
typically developing peers (Slobodin et al., 2019). In line with
these findings, several studies have also reported a positive
relationship between screen time and ASD (Dong et al., 2021a;
2021b; Ophir et al.,, 2023). One important point is that
increased screen use may gradually lead to problematic or
excessive use in children. According to Shields and Behrman
(2000), the physical problems of screen addiction seen in
children are more common than in adults. Since children are
in their developmental period, posture disorders, joint pains,
joint aches, and sleeping and eating problems are more
common. Therefore, it is possible to say that, in line with
research, screen use is of great importance for children.

Considering that children’s willpower and self-regulation
skills are not yet fully developed, parents are expected to take
primary responsibility for managing and regulating their
children’s screen use. In fact, parents are the first authorities to
protect children who are just opening their eyes to the digital
age from the risky situations on the screen. Lampard et al.
(2013) stated that parents' control over screen time prevents
children from becoming addicted to screens. There are many
studies in the literature about the effects of parenting attitudes,
parental guidance, and parents' screen use on children's screen
use (e.g., Arict Dogan & Doger, 2023; Asplund et al., 2015;
Bhutani et al., 2025; Celik, 2017; Gokgen, 2023; Karahan,
2021; Lee et al.,, 2024). In the current study, unlike this
prevalence, parenting stress is addressed.

Becoming a parent affects the lives of mothers and fathers
physically, psychologically and socially. Adding a child to a
family is a joyful event, but it is also a difficult process. The
parenting role requires taking on responsibilities such as
teaching the child right from wrong, traditions, and social
skills, in addition to basic duties and responsibilities such as
childcare, nutrition, safety, and shelter. According to Deater-
Deckard (2004), being a parent is walking a rocky road that
causes ups and downs in physical and mental health that affect
people's functioning in the cycle of home and work. In
addition, this path brings with it concerns about children and
changes in bilateral relations. In this demanding journey,
mothers and fathers sometimes feel inadequate regarding the
responsibilities of being a parent. Child demands that put
pressure on parents can create stress in mothers and fathers
(Kaner et al., 2011). Parental stress is the stress that mothers

and fathers feel about not being able to fulfill their parenting
responsibilities (Abidin, 1992). Parental stress appears to
depend on many factors. It has been stated that there is a
positive significant relationship between the harsh use of
discipline by mothers and fathers and parenting stress. It has
also been reported that mothers and fathers who were
subjected to psychological and physical punishment in their
childhood experience intense stress in their parenting roles and
use more psychological and physical violence against their
children. These findings show that parenting stress plays a
mediating role in the transmission of psychological and
physical violence across generations (Niu et al, 2018).
Independent of other factors, the mere experience of being a
parent may contribute to increased levels of parenting stress.
The children's developmental periods, the parent-child
relationship, the social support of the environment, the parents'
background, and their psychological and physical health are
also important sources that affect parenting stress (Lazarus,
1984).

Negative mood and stress, both in parenting and in daily
life, cause deterioration in parenting functions and lead to child
adaptation and behavioral problems (Capaldi et al., 2002).
According to the research of Wakschlag and Keenan (2001), it
was reported that parenting stress, harsh discipline, and low
behavioral sensitivity factors pose a risk for behavioral
problems in children. Still, parenting stress is the strongest risk
factor. According to Garland (2007), parenting stress in
mothers can lead to attention problems, hyperactivity, and
aggressive behavior in school-aged children. Belsky's Process
Model also emphasizes that parenting has an impact on the
children's development (Belsky, 1984). Abidin's (1989)
Parental Stress Model also states that problems will arise in
children when parental stress is high. Similarly, it is stated that
if the parenting role is negatively affected, the children's
development will be damaged (Diener & Swedin, 2019). In the
current study, the relationship between screen addiction,
which is one of the types of behavioral addiction seen in
children, and parental stress is seen as an important problem
situation that needs to be examined. In this regard, it is
considered important to examine the predictive value of
parental stress on screen addiction in children. In addition, in
the current study, the relationship between parental stress and
children's screen addiction is examined in a one-directional
structure, in line with the theoretical grounding of Belsky’s
(1984) and Abidin’s (1989) models, both of which primarily
frame parental influence as a determinant of child outcomes.
This orientation was a conscious methodological choice.
However, we acknowledge that the relationship between
parenting stress and children's behavioral problems may be
bidirectional. As highlighted in recent literature, behavioral
issues in children, including screen-related problems, may also
contribute to increased levels of parental stress over time
(McDaniel & Radesky, 2018; Senn et al., 2023). Therefore,
although our model focuses on a one-way prediction from
parents to children, it is important to note that determining a
clear cause-and-effect direction can be complex.

In line with Belsky’s (1984) Process Model and Abidin’s
(1989) Parental Stress Model, it is also essential to consider
the specific emotional states that may interact with or arise
from parenting stress. For instance, depression is a syndrome
that includes symptoms such as deep sadness, pessimism and,
apathy and negatively affects psychological well-being
(Oztiirk, 1994). In a similar vein, anxiety emerges as the body's
response to uncertain threats and is often accompanied by
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autonomic symptoms such as palpitations, sweating, and
headaches (Ozakkas, 2014). On the other hand, stress is
defined as a negative emotional experience that triggers
biochemical and behavioral changes and may interfere with
physical health and daily routines (Kemeny, 2003). It is known
that factors that increase parental stress are generally negative
emotional states. For example, in Abidin's (1989) Parental
Stress Model, parents' past depression history or current
depression level appears as an important factor affecting
parental stress. At the same time, in this model, parental stress
also affects parental health. In Belsky's Process Model, it is
seen that the developmental history of the individual can have
an impact on parenting (Belsky, 1984). However, both widely
accepted models do not address the possible existence of
psychosocial factors that mediate the relationship between
parental stress and child development. In the proposed models,
negative emotional states such as depression, anxiety, and
stress appear to be factors that increase parental stress.

While the influence of negative emotional states such as
depression, anxiety, and stress on parental stress has been
acknowledged in existing models (Abidin, 1989; Belsky,
1984), it is also plausible that these emotional states may
themselves be exacerbated by high levels of parental stress.
This suggests a reciprocal dynamic in which emotional
difficulties both contribute to and stem from parenting-related
burdens. However, these internal experiences may not only
circulate within the parent’s psychological world but could
also manifest in their interactions with the child. One
important avenue to explore is whether these emotional states
act as psychological bridges—mediators—between parental
stress and problematic outcomes in children, such as screen
addiction. In other words, could the emotional strain resulting
from parental stress—manifested as depression, anxiety, and
stress—function as a psychological pathway through which
children's behavioral outcomes, such as screen addiction, are
indirectly shaped? Addressing this question allows us to
deepen our understanding of how parental stress extends
beyond the parent and potentially shapes child behavior
through affective channels. In this context, whether
depression, anxiety, and stress serve as a bridge between
parental stress and the level of screen addiction in children is
another phenomenon that needs to be examined.

The Present Study

Children born into the digital age are exposed to screens from
an early age, and prolonged screen use has been linked to
various physical, emotional, and behavioral problems. These
include eye disorders, head and neck pain, sleep disturbances,
joint pain, attention deficits, irritability, anger, detachment
from reality, and social withdrawal (Gedik, 2021). Given the
vulnerability of children and their limited capacity for self-
regulation, excessive and uncontrolled screen use poses a
serious risk for developing screen addiction.

The current study aims to investigate one of the possible
psychological mechanisms underlying this issue by focusing
on the role of parental stress. Specifically, the primary goal is
to examine whether parental stress predicts screen addiction in
children. In addition, the study seeks to determine whether
parents’ emotional difficulties, namely depression, anxiety,
and stress, mediate this relationship. By doing so, this research
aims to contribute to a deeper understanding of how parenting-
related psychological factors may influence children's
problematic media use. Ultimately, the study hopes to inform
future intervention efforts aimed at preventing or reducing

screen addiction by targeting not only children's behavior but
also parental well-being. Based on these aims, the following
research questions were formulated: (1) Does parental stress
predict children’s screen addiction? and (2) Do depression,
anxiety, and stress mediate the relationship between parental
stress and children’s screen addiction? The hypothetical model
developed for these research questions is presented in Figure
1.

Method

This research was carried out using the relational screening
method. The relational screening model examines the
relationships between two or more variables (Biiyiikoztiirk et
al., 2019). In addition, a mediation analysis was conducted to
examine through which mechanisms the relationships between
the variables emerged by testing whether the effect of the
independent variable (parental stress) on the dependent
variable (screen addiction in children) occurred indirectly
through a mediating variable (depression, anxiety, stress)
(Hayes, 2018).

Participants

Participants in this study were selected based on the criterion
that they had to be either the mother or the father of a child
enrolled in primary school. A convenience sampling method
was used to recruit participants, as it allowed for practical
access to volunteer parents during the data collection process
(Etikan et al., 2016). While this non-probability sampling
technique facilitated data collection, it also poses a limitation
in terms of generalizability of the findings.

The study group of this research consists of 511 people
who have children attending primary school. 297 (58.1%) of
the participants were female and 214 (41.9%) were male.
Participants' ages ranged from 22 to 57. The mean age was
36.44 (SD=5.17). The socio-economic levels perceived by the
participants regarding themselves are as follows: 85 people
with a low (16.6%), 401 people with a medium (78.5%), and
25 people with a high (4.9%). The educational backgrounds of
the participants are as follows: 92 people (18%) are primary
school graduates, 122 people (23.9%) are secondary school
graduates, 136 people (26.6%) are high school graduates, 161
people (31.5%) are university graduates.

Measures

Personal Information Form: A personal information form
containing demographic information about the participants
was created by the researchers. This form includes information
about the participants' age, gender, perceived socioeconomic
level, and educational status.

Depression Anxiety Stress Scale-21: The scale was
developed by Lovibond & Lovibond (1995) and was adapted
into Turkish by Sarigam (2018). The scale consists of 21 items,
three sub-dimensions: depression, anxiety, and stress, and a 4-
point Likert-type scoring system (0: Never fo 4: Always). The
total score of each sub-dimension is calculated by adding the
scores of the items obtained from the sub-dimensions of the
scale. High scores obtained from sub-dimensions indicate that
the individual has intense emotions related to that dimension.
In the Turkish adaptation study, Cronbach's Alpha internal
consistency coefficient was reported as .87 in the Depression
sub-dimension, .85 in the Anxiety sub-dimension, and .81 in
the Stress sub-dimension. Cronbach’s Alpha internal
consistency coefficient calculated for the scale within the
scope of the current research was .82 for the Depression sub-
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dimension, .82 for the Anxiety sub-dimension, and .80 for the
Stress sub-dimension.

Problematic Media Use Measure: The scale was
developed by Domoff et al. (2017) and was adapted into
Turkish by Furuncu and Oztiirk (2020). The scale measures the
screen addiction of children between the ages of four and 11
to all digital devices and is administered to parents. The scale
has a 27-item long form and a 9-item short form. The items
consist of a 5-point Likert-type scoring system (1: Never o 5:
Always) and the total score of the scale is obtained by
averaging all items. High scores on the scale, which is filled
out by parents by observing the children's behavior, indicate
children's problematic screen use, in other words, their level of
screen addiction. In the Turkish adaptation study, Cronbach's
Alpha values for the long and short forms of the scale were
found to be .97 and .92, respectively. In the current study, the
long form of the scale was used, and the Cronbach's Alpha
coefficient for the total dimension was calculated as .96.

Parental Stress Scale: The scale was developed by Berry
& Jones (1995) and was adapted into Turkish by Gordesli and
Siinbiil (2021). The original version of the scale consists of 16
items and the scale has a 5-point Likert-type scoring system
(1: Absolutely not appropriate to 5: Absolutely appropriate).
The Turkish form also consists of 16 items and four factors.
The total score of the scale is obtained by taking the score from
all items. The scale aims to measure the parental stress levels
of parents. In the Turkish adaptation, the Cronbach’s Alpha
internal consistency coefficient of the scale was reported as .81
for the total dimension. In the current study, the Cronbach’s
Alpha internal consistency coefficient calculated for the scale
was found to be .81 for the total dimension.

Data Collection

In order to collect research data, the necessary permissions were
first obtained from the XXX [Hidden for anonymity] University
Scientific Research and Publication Ethics Committee. Scientific
research and publication permission was given by the board in the
meeting numbered 2023/07 dated 04.08.2023. After obtaining
ethics committee permission, the researchers reached out to the
parents of students attending four different primary schools in the
Avcilar district of Istanbul in the 2023-2024 academic year. The
data collection tool link (Google Forms) was shared through
teacher communication groups in each school. As it was
distributed via informal channels, the exact number of parents
who received or viewed the survey could not be determined. On
average, it took participants approximately 7 to 10 minutes to

Table 1. Findings regarding variables

complete the questionnaire. Informed consent was obtained from
all participants before data collection.

Data Analysis

Data were obtained from a total of 529 participants in the study.
Before the analysis of the data, the z values of the calculated
scores of the participants were examined in order to determine the
extreme values. Z values outside + 3 are considered extreme
values (Cokluk et al., 2016). When the Z values of the scores were
examined; data belonging to a total of 18 people were excluded
from the analyses, including three from the Problematic Media
Use Scale, two from the Parental Stress Scale, six from the
Depression sub-dimension of the Depression-Anxiety-Stress
Scale, four from the Anxiety sub-dimension, and three from the
Stress sub-dimension. In the last case, the analyses were
performed on data from a total of 511 individuals.

Kurtosis and skewness values were examined for the
distribution of the data. The values between 1.5 indicate that the
distribution of the data is normal (Tabachnick & Fidell, 2001).
When Table 1 is examined, it is seen that the distribution of the
scores used in the research is normal. Analyses were conducted to
find answers to the research questions. Pearson correlation
analysis was performed to determine the relationships between
variables. Hayes’ (2018) PROCESS Macro Model 4 was used to
test the mediating role of depression, anxiety, and stress in
predicting parental stress on screen addiction in children.
Bootstrapping method was also used to examine the significance
of indirect effects. In this method, 10,000 resampling and 95%
confidence intervals were preferred. IBM SPSS 29 statistical
package program was used in the analysis of the data.

Findings

Descriptive statistics and Pearson correlation analysis findings
obtained for the variables are presented in Table 1.

As seen in Table 1, there is a positive and significant
relationship between screen addiction in children and parental
stress (=32, p<.001). Additionally, there are positive and
significant relationships between screen addiction and depression
(=43, p<.001), anxiety (=.40, p<.001), and stress (r=.46,
p<.001) in children. Similarly, there are positive and significant
relationships between parental stress and depression (r=.48,
p<.001), anxiety (7=.36, p<.001), and stress (r=.40, p<.001).

The mediation model to be tested in the current study was
examined using the Bootstrapping method with the SPSS
PROCESS Macro Model 4. The results of the model tested for the
mediating role of depression, anxiety, and stress in the
relationship between parental stress and screen addiction in
children are presented in Figure 1.

Variable 1. 2. 3. 4. 5.
1. PMUM

2. PSS 327

3. DAS-D 43" 48"

4. DAS-A 40" 36" 697

5. DAS-S 46" 40" 767 707

Mean 2.08 28.49 343 2.93 4.68
SD .80 9.19 3.16 2.89 3.28
Kurtosis -.18 -.33 .03 .56 -.09
Skewness .74 .68 .86 1.02 .62

wokok

Note;: Significant at = p<.001 level.

Note,: PMUM: Problematic Media Use Measure/Screen Addiction, PSS: Parental Stress Scale, DAS-D: Depression Anxiety
Stress Scale-21 Depression sub-dimension, DAS-A: Depression Anxiety Stress Scale-21 Anxiety sub-dimension, DAS-S:

Depression Anxiety Stress Scale-21 Stress sub-dimension.
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R3=23

Depression

Total effect=.32"""
Direct effect=.13**

R’=24

Screen Addiction

Parental Stress

Depression indirect effect=.07

Anxiety indirect effect=.06

in Children

Stress indirect effect=.05

Figure 1. Findings regarding the mediation model

Table 2. Bootstrapping analysis findings on unstandardized coefficients

Paths Coefficients SE t LLCI 7095 Cl ULCI
Direct effects

PSS — DAS-D .16 .01 12.16 .14 .19
PSS — DAS-A A1 .01 8.72 .09 .14
PSS — DAS-S .14 .01 9.79 11 17
PSS —- PMUM .01 .004 2.99 .004 .02
DAS-D—-PMUM .02 .02 1.44 -.01 .06
DAS-A—-PMUM .03 .02 1.89 -.001 .06
DAS-S—PMUM .03 .02 1.83 -.003 .09

Note. PMUM: Problematic Media Use Measure/Screen Addiction, PSS: Parental Stress Scale, DAS-D: Depression Anxiety
Stress Scale-21 Depression sub-dimension, DAS-A: Depression Anxiety Stress Scale-21 Anxiety sub-dimension, DAS-S:

Depression Anxiety Stress Scale-21 Stress sub-dimension.

Note,: SE: Standard error, %95 CI: Confidence interval values, LLCI: Lower-level confidence interval, ULCI: Upper-level

confidence interval.

When Figure 1 is examined, it is seen that parental stress
predicts depression (=.48, SE=.01, t=12.16, p<.001), anxiety
(B=.36, SE=.01, t=8.72, p<.001) and stress (p=.40, SE=.01, t=
9.79, p<.001). Depression (f=.09, SE=.02, t= 1.44, p>.05),
anxiety (B=.11, SE=.02, t= 1.89, p>.05) and stress (p=.14,
SE=.02, t= 1.83, p>.05) did not predict screen addiction in
children. On the other hand, the direct effect of parental stress
on screen addiction in children was found to be significant
(B=.13, SE=.004, t= 2.99, p<.01). The absence of significant
direct effects of depression, anxiety, and stress on screen
addiction in children in the model suggests that the indirect
effects of parental stress through these variables cannot be
statistically meaningful. Consequently, it can be concluded
that depression, anxiety, and stress do not mediate the
relationship between parental stress and children’s screen
addiction. It was observed that the variables in the model
explained 24% of the variance of screen addiction in children
(F4, 506=40.95, p<.001). Table 2 shows the t-values, standard
errors (SE), and 95% confidence interval values (95% CI) for
the unstandardized coefficients of the paths in the model.

Discussion and Conclusion

The first question to be answered in the study was “Does
parental stress predict children’s screen addiction?”” According
to the findings, parental stress was found to directly predict
children's screen addiction positively. In fact, it has been
observed that parents with high parental stress have

communication problems with their children and use negative
parental attitudes and educational methods (Gabriel &
Bodenmann, 2006; Pan et al., 2025; Senn et al., 2023;
Webster-Stratton, 1990). This situation may disrupt family
communication and result in an increase in the frequency of
maladaptive behaviors in the child. High parental stress levels
also negatively impact parental self-efficacy (Aktu, 2024,
Crnic & Ross, 2017; Heath et al., 2015; Petermann &
Petermann, 2006). Parents who feel that they are not enough
for their children and cannot fully fulfill their parenting roles
may be at a loss in dealing with this worrying situation. It is
inevitable that children will be the most affected by all these
negativities. It is essential to protect children born into the
digital age from excessive and unconscious use of technology.
However, due to the negativities caused by parental stress, the
parent may distance themselves from the child and leave the
child unsupervised to screen addiction. According to the stress
model developed by Webster-Stratton (1990), parenting stress
affects the child and causes negative behaviors. In the Belsky
Process Model, it is emphasized that parents have an impact
on the children's development (Belsky, 1984). Abidin's (1989)
Parental Stress Model also states that problems will arise in
children when parental stress is high. Studies in the literature
also have findings that support the positive relationship
between parental stress and children's screen addiction
obtained from this current study (e.g., Bagci Cetin, 2024;
Bozoglan & Kumar, 2022; Brauchli et al., 2024; Elmaoglu et
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al.,, 2022; Kim et al.,, 2021; McDaniel & Radesky, 2018;
Pazarcikci, 2014). Accordingly, these results imply that
parental stress may be a factor that triggers screen addiction in
children.

Secondly, the research sought to answer the question, "Do
depression, anxiety, and stress have a mediating role in the
relationship between parental stress and children's screen
addiction?" The study examined whether depression, anxiety,
and stress would increase with increasing parental stress levels
and whether this would have an impact on children's screen
addiction. For this reason, the mediating role of depression,
anxiety, and stress in the relationship between parenting stress
and children's screen addiction was investigated. According to
the findings, it was seen that depression, anxiety, and stress did
not have a mediating role in the relationship between parental
stress and children's screen addiction. According to the model
test conducted to examine the mediating role, as parenting
stress increases, parents' depression, anxiety, and stress levels
also increase. However, it has been determined that this
increase does not play a mediating role in increasing children's
screen addiction. Our results align with more recent studies,
which argue that while parental stress influences children's
behavior, it does not always do so through emotional states
(e.g., Kim et al., 2021; McDaniel & Radesky, 2018). In
particular, parental stress may directly influence children’s
screen addiction, but this effect is not necessarily mediated by
psychological states. This finding underscores the need for
further exploration into other possible mediating factors, such
as family dynamics or digital parenting practices (Brauchli et
al., 2024; Pan et al., 2025).

According to the Belsky (1984) Process Model, the most
important determinants of parental behavior are the individual
and psychological characteristics of the parent. According to
Abidin's (1992) Parental Stress Model, the parent's past
depression history or current depression level affects parental
stress. At the same time, parental stress also affects the
individual's parental health. In this context, according to both
models, psychological states such as depression, anxiety, and
stress affect parental stress. However, our current research
findings suggest that these models, particularly in terms of
mediation, do not sufficiently explain certain situations and
reveal that increased parental stress causes an increase in
depression, anxiety, and stress. These findings indicate that the
relationship between emotional states and parental stress is
likely to be bidirectional, with each influencing the other. At
the same time, this finding obtained from the current study
shows that parental stress causes an increase in the parent's
negative emotional state, but the parent's negative emotional
state is not reflected in the children's screen addiction. In other
words, while parental stress has an impact on the children's
screen addiction, it appears that the parent's more specific
negative emotions such as depression, anxiety, and stress are
not reflected in the children's screen addiction.

One possible explanation for why parental stress directly
affects children's screen addiction while negative emotional
states such as depression, anxiety, and stress do not serve as
mediators may lie in the observable behavioral consequences
of stress versus the internalized nature of emotional states. In
other words, parental stress is more likely to manifest itself in
daily parenting behaviors, such as less supervision,
inconsistent discipline, or emotional unavailability, which may
in turn lead children to seek solace or stimulation through
screens (Crnic & Ross, 2017; Webster-Stratton, 1990). These
behavioral pathways may be more influential in shaping

children’s media habits than the parents' internal emotional
states, which may not be directly visible or impactful on daily
parent—child interactions (McDaniel & Radesky, 2018).

Moreover, previous studies have noted that while negative
affective states like depression and anxiety are associated with
parenting difficulties, their impact is often indirect and
mediated through stress-induced behaviors or family context
variables (Pan et al., 2025; Senn et al., 2023). For example, a
parent experiencing anxiety might not inherently change the
child’s routine unless that anxiety also leads to avoidant
parenting or reduced monitoring. In contrast, parental stress
often directly leads to reduced parental control and increased
reliance on digital devices as a coping mechanism or
distraction for the child (Brauchli et al., 2024). This suggests
that stress, as a functional and outward-facing state, may be a
more immediate trigger for changes in family dynamics and
screen-related behavior in children.

Another important consideration is children’s own
perception and awareness. Children, especially in early and
middle childhood, may not fully recognize or react to their
parents’ depressive or anxious moods, but they are highly
sensitive to behavioral patterns such as disengagement,
irritability, or permissiveness—all of which are common
behavioral consequences of parental stress (Belsky, 1984;
Gabriel & Bodenmann, 2006). Therefore, while negative
emotional states do increase with parental stress—as
confirmed in this study—they may not be the mechanism
through which screen addiction develops in children.

In this regard, future models may benefit from integrating

parenting behaviors, such as discipline style, screen time
supervision, or digital media attitudes, as possible mediators
between parental stress and children's screen addiction
(Bhutani et al., 2025; Lee et al.,, 2024). Exploring these
pathways can offer a more comprehensive framework for
understanding how family-level stress is transmitted to child-
level behavioral outcomes.
Thus, our study offers a new perspective to this field by
demonstrating that parental stress can directly affect children's
screen addiction, but this effect is not mediated by depression,
anxiety, and stress. This finding provides data that can advance
new research avenues on both parenting theories, such as
Belsky's (1984) Process Model and Abidin's (1992) Parental
Stress Model, and the psychological effects of children's
screen addiction.

Limitations and Future Directions

The current study has certain limitations that should be
acknowledged to provide a clear perspective on the findings
and guide future research. First, it was conducted with parents
living in Istanbul, a city in Tirkiye, whose children were
attending primary school. This homogeneity in the sample
limits the generalizability of the findings to different
demographic or geographical groups. Additionally, the cross-
sectional nature of the study restricts the ability to establish
causal relationships between parental stress and children's
screen addiction. Future research would benefit from
employing longitudinal designs to capture changes over time
and identify causal pathways more effectively. One limitation
of the present study is that it did not consider the potential
bidirectional relationship between parenting stress and
children's behavioral outcomes, including screen addiction.
Future research is recommended to explore this relationship
using longitudinal or reciprocal models to better capture the
dynamic interplay between parent and child variables.
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The current study examined the mediating roles of
depression, anxiety, and stress in the relationship between
parental stress and screen addiction. However, it did not
account for other potentially significant psychosocial
variables, such as family dynamics, parenting styles, marital
satisfaction, or social support, which could further explain this
relationship. Expanding the scope of research to include these
variables could provide a more comprehensive understanding
of the factors influencing children’s screen addiction. In
addition, in this current study, demographic variables such as
participants’ age, gender, and educational background were
collected for descriptive purposes only and were not included
in the main analyses. While this decision was based on the
theoretical focus of the study, the exclusion of these variables
from the analytical model may be considered a limitation.
Future studies could incorporate such demographic factors to
further enrich the findings and provide a more comprehensive
perspective.

For future research, qualitative studies could be conducted

to explore the underlying reasons and determinants of the
relationship between parental stress and children’s screen
addiction in greater depth. Such studies could also investigate
how parents cope with stress and manage their children's
screen time, offering valuable insights for intervention
strategies. Additionally, larger and more diverse samples,
representing  various  socioeconomic, cultural, and
geographical contexts, should be included in future studies to
enhance the generalizability of findings.
From an application perspective, the findings emphasize the
importance of addressing parental stress in interventions
designed to manage children’s screen addiction. Developing
and implementing parent-focused seminars, group guidance
sessions, individual counseling, and psychoeducation
programs that incorporate strategies for stress management
could be effective in mitigating the risks associated with screen
addiction. These programs should be tailored to provide
practical tools for parents to balance their own well-being
while guiding their children toward healthy digital habits.
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Abstract: Social media burnout is the emotional, mental, and physical fatigue individuals experience from using social
media platforms. This fatigue consumes psychological resources, which can reduce psychological well-being. Therefore,
it can be argued that social media burnout (SMB) and psychological well-being (PWB) have a negative relationship. In
this context, this study aims to examine the relationship between the social media burnout level of social media users and
their psychological well-being. This study uses a correlational design. The data of the study were collected with the
"Social Media Burnout Scale" and "Psychological Well-Being Scale". The participants of the study consisted of 447
people (74.30% female / 25.70% male) who regularly use social media and whose ages range from 17 to 54. The study
found that SMB is a negative predictor of PWB. In addition, having psychological problems and social media usage
intensity was found to have a moderating role in the relationship between SMB and PWB. Gender was found to have no
moderating role. Consequently, social media burnout is negatively correlated with psychological well-being. In addition,
the psychological state of the individual and the social media usage intensity are important factors in the negative effects
of SMB on PWB. In this context, it is important to focus on studies on the healthy use of SM.

Keywords: Social media, social media burnout, psychological well-being, moderation

07z: Sosyal medya tiikenmisligi, bireyin sosyal medya platformlarin1 kullanirken yasadig: duygusal, zihinsel ve fiziksel
yorgunluk halini ifade eder. Bu yorgunluk hali bireyin psikolojik kaynaklarini tiikettiginden psikolojik iyi olusunu
diistirebilir. Bu yiizden sosyal medya tilkenmisligi ile psikolojik iyi olus arasinda negatif bir iligski oldugu one siiriilebilir.
Bu baglamda bu calismada sosyal medya kullanicilarinin sosyal medya tiikenmislik diizeyiyle psikolojik iyi oluslari
arasindaki iliskinin incelenmesi amaglanmustir. Bu ¢alisma iliskisel modelde yiiriitiilen bir ¢alismadir. Calismanin verileri
“Sosyal Medya Tiikenmisligi Olgegi” ve “Psikolojik Tyi Olus Olgegi” ile toplanmistir. Calismanin katilimetlart diizenli
olarak sosyal medya kullanan ve yas araligi 17 ile 54 arasinda olan 447 kisiden olusmustur (%74.30 kadin / %25.70
erkek). Calismanin sonucunda sosyal medya tiikenmisliginin psikolojik iyi olusu negatif yonde yordadigi bulunmustur.
Ayrica sosyal medya tiikenmisligi ve psikolojik iyi olug arasindaki iliskide, psikolojik problem yasayip yasamama ve
sosyal medya kullanim yogunlugunun diizenleyici rolii bulunmustur. Cinsiyet degiskenin ise diizenleyici roliiniin
olmadig1 bulunmustur. Sonug olarak sosyal medya tiikenmisligi psikolojik iyi olusla negatif iliskilidir. Ayrica, bireyin
psikolojik durumu ve sosyal medya kullanim yogunlugu sosyal medya tiikenmisliginin psikolojik iyi olus tizerindeki
negatif etkisinde 6nemli faktorlerdir. Bu baglamda sosyal medyanin saglikli kullanimi konusundaki ¢aligmalara agirlik
verilmesi 6nemli goriilmektedir.

Anahtar Kelimeler: Sosyal medya, sosyal medya tiikkenmisligi, psikolojik iyi olus, diizenleyicilik
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Introduction

and disorder but can also lead to the individual's exhaustion as
a continuation of these two problems (Hsu et al., 2024). Thus,

Internet use has become widespread in the 21st century
(Tewksbury & Rittenberg, 2012). As a result, the opportunities
offered by the internet have begun to be used more widely by
people. Social media (SM) platforms are one of them (Schmidt
& Schmidt, 2018). In addition to its contributions such as
socialization, getting to know different ideas and people, and
providing economic gain, SM can sometimes lead to harmful
results. For example, when SM use is uncontrolled, it can
increase SM addiction (Hou et al., 2019), sleep problems when
time is spent frequently on SM (Tavernier & Willoughby,
2014), depression (Cunningham et al., 2021), stress (Wolfers
& Sonja, 2022), anxiety (Vannucci et al., 2017), and
relationship problems (Griffiths & Daria, 2017). As a result of
the proliferation of social media in the age of technology,
topics such as social media addiction (Tutgun-Unal, 2020),
social media disorder (Van Den Eijnden et al., 2016), digital
fatigue (Watkins, 2024) have become the subject of research
in literature. In addition to these, the concept of social media
burnout has been the subject of study based on the idea that
social media can also tire and exhaust people. Because it has
been suggested that social media does not only cause addiction

the concept of social media burnout (SMB) has also become
the subject of study as a new concept. It is noteworthy that the
subject of SMB has been examined in a limited number of
relational studies in the literature and has not been examined
longitudinally and qualitatively (Zheng & Ling, 2021).

The subject of SMB was first investigated by Han (2018)
by considering the dimensions and theoretical foundations of
occupational burnout, a problem experienced by individuals in
business life. SMB is a state or syndrome in which an
individual experiences emotional and mental exhaustion
because of using SM platforms for a long time and in an
uncontrolled manner. In fact, as SMB is a relatively recent
phenomenon, there is still no agreement on its definition or
standardized terminology (Liu & Ma, 2020). The three main
factors for the intense occurrence of SMB are as follows (Qin
et al., 2024):

a. The individual's urge to keep up with the constantly

evolving algorithms on SM.

b. The individual's exposure to negative comments and

cyberbullying on SM platforms

c. The individual's FOMO on important events or news


https://doi.org/10.17556/erziefd.1584243
mailto:selimgundogan@ohu.edu.tr
https://doi.org/10.17556/erziefd.1584243
https://orcid.org/0000-0001-7731-8728

Giindogan, S. / Erzincan University Journal of Education Faculty, 27(3)

Like how SM use can lead to negative effects, SMB can
also result in additional issues at this stage. Intensive and
uncontrolled use of SM causes SM users to wear out mentally
(Celik & Diker, 2021). They may feel worn out, especially
because it consumes their psychological resources. In this
case, their well-being decreases, and they feel restless. In this
context, SMB can reduce the psychological well-being (PWB)
of individuals.

The concept of well-being encompasses a broad range of
factors that reflect the physical, mental, and social health of
individuals (Kahn & Juster, 2002). This concept holds
significance both in terms of personal satisfaction and the
quality of social relationships. Well-being is typically
examined through various lenses, which include hedonic and
eudaimonic perspectives. The hedonic approach emphasizes
the experience of pleasure and the avoidance of pain, focusing
on life satisfaction, happiness, and the overall sense of joy
(Diener, 2000). In contrast, the eudaimonic perspective is
rooted in the realization of personal potential and meaningful
engagement in life, which is seen as essential for a deeper
sense of well-being (Ryff, 1989). Well-being has different
components. These are: “physical, mental, emotional, social
and spiritual well-being” (Seligman, 2011). Another
dimension of well-being is subjective well-being, which
encompasses individuals' general satisfaction with their lives,
their emotional experiences, and their personal evaluations
(Diener, 1984). In addition, one of the important components
of well-being is psychological well-being (PWB). One
important aspect of well-being is psychological well-being
(Warr, 1978), which refers to the overall mental health and
emotional stability of an individual.

PWB includes factors such as having supportive and
rewarding relationships, contributing to the happiness of
others, being respected by others, having a purposeful and
meaningful life, engaging in and taking interest in one’s own
activities, self-esteem, and optimism (Diener et al., 2010). The
concept of PWB is defined as determining and maintaining
setting and accomplishing goals that bring purpose and
fulfillment in life, personal progress and building functional
connections with people (Keyes et al., 2002). In Ryff's (1989)
definition, PWB is characterized as the person's acceptance of
himself in all views, the ability to establish healthy
connections with other people, having meaning, being willing
to develop personally, the ability to work with autonomy and
independence (Ryff & Singer, 2008). Ryff proposed a model
consisting of six dimensions to explain PWB. Ryff's (1989)
PWB model consists of six dimensions: “I) purpose in life, II)
autonomy, III) individual development, IV) environmental
mastery, V) positive relationships with other people, and VI)
self-acceptance” (Ryff & Keyes, 1995).

Studies in the literature have revealed that there are some
factors that increase or decrease psychological well-being.
Individual (Huppert, 2009) or environmental factors (Briner,
2000) can increase the level of psychological well-being of
individuals. In studies, factors such as patience (Dogan, 2017),
mindfulness (Deniz et al., 2017), self-regulation (Fomina et al.,
2020), self-confidence (Pettersson, 2018), and social
competence belief (Holopainen et al., 2012) draw attention.
Environmental factors are variables like social support
(Adyani et al., 2018; Iraz et al., 2021), a happy marriage
(Akdag & Cankaya, 2015), healthy family environment and
relationships (Perry-Jenkins et al., 2021; Wang et al., 2021)
and positive connections with other people (Umberson et al.,
1996). There are many factors that increase PWB as well as

decrease it. For example, it is emphasized that many factors
such as psychological problems (Bergersen et al., 2010;
Karadeniz & Zabci, 2020; Winefield et al., 2012), social
problems (Huppert, 2009), unemployment (Mousteri et al.,
2018) and security problems (Witte, 1999) reduce
psychological well-being. In addition, different problems
brought by the digital age can negatively affect and reduce the
PWB of individuals. One of the issues stemming from SM use
is the various negative impacts it can have, including SM
addiction (Mitropoulou et al., 2022), smartphone dependency
(Kumcagiz & Giindiiz, 2016), and nomophobia (Biilbiiloglu et
al., 2020; Yildirnm & Sezer, 2020), all of which can
significantly impair PWB.

Consequently, social media has become an inseparable part
of life. As a result, negative situations such as social media
burnout are increasing day by day. This problem situation can
negatively affect the psychological well-being of the
individual by consuming the psychological resources he/she
has. Therefore, it is thought that as social media burnout
increases, personal well-being will decrease. In this context,
the current study aims to examine the relationship between
social media burnout and psychological well-being. Moreover,
this study focuses on whether gender, social media usage
intensity and having or not having a psychological problem
have a moderating role in this relationship.

The Present Study

SMB has garnered increasing scholarly attention since 2018
(Dhir et al., 2018). While a culturally adapted scale for SMB
has been developed for the Turkish context (Giindogan, 2022),
there remains a gap in the literature regarding its associations
with other psychological and behavioral variables within
Tirkiye. Although prior studies have emphasized that nearly
all SM users experience SMB to some extent (Bright et al.,
2015), limited research has explored how SMB relates to
individuals’ positive psychological traits particularly PWB in
the Turkish setting. Moreover, while the detrimental effects of
SMB have been widely acknowledged, its potential impact on
PWB has not been thoroughly examined. This study aims to
address this gap by investigating the relationship between
SMB and PWB, offering a novel contribution to the literature
by contextualizing this relationship within a Turkish sample.
Additionally, the gender variable is seen as a variable that has
the potential to change the direction of the relationships
between variables in research (Judge & Livingston, 2008). In
addition, it was assumed that the intensity of social media use
in the relationship between a variable, social media burnout,
and a variable in this study could make a difference in the
strength or direction of this relationship. It is emphasized that
whether individuals feel or do not feel that they have a
psychological problem has a role in shaping the connection
between two or more variables (Frazier et al., 2004). In this
context, the study explores the moderating roles of gender, the
presence of psychological problems, and the intensity of SM
use variables that have not been jointly examined in this
context before. This study will make an important contribution
to the literature in Tirkiye. Because, while SMB has been
studied globally, its impact on PWB in Tiirkiye remains
unexplored. Moreover, this research provides original insights
into how individual differences may shape the impact of SMB
on PWB. Accordingly, the research questions of the current
study are shaped as follows:
e Is SMB a significant predictor of PWB?
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e Is gender, having psychological problems or not and
social media use intensity moderators of the between
SMB and PWB?

Method

This research is a correlational study that aims to examine the
relationship between SMB and PWB of SM users. A
correlational study is a type of research design used to assess
the relationship or association between two or more variables
(Biiyiikoztiirk et al., 2017). In correlational studies, there is at
least one dependent and one independent variable. In the
current study, the dependent variable is SMB, while the
independent variable is PWB.

Participants

The participants of the study were determined by the
convenience sampling method. Convenience sampling was
used because of the ease of access to the sample and the fact
that data was collected online. The study was conducted on
adult individuals and volunteers who participated in the study
were included. In this context, a total of 447 SM users aged 17
to 54 took part in the study. Among them, 332 participants
(74.30%) were female, while 115 (25.70%) were male.
Participants in the study self-reported their social media usage
intensity as low, moderate, or high. In this regard, based on
their SM usage intensity, 121 participants (27.10%) reported
using SM at a low level, 133 (29.10%) at a moderate level, and
193 (43.20%) at a high level. Having a psychological problem
or not was determined by the participants' self-reporting
(yes/no). 233 (52.10%) of the participants reported that they
had psychological problems, and 214 (47.90%) of them stated
that they did not have any psychological problems.
Additionally, 28 (6.30%) of the participants have one SM
account, 93 (20.80%) have two SM accounts, 133 (29.80%)
have three SM accounts, 103 (23%) have four SM accounts,
and 90 (20.10%) have five or more SM accounts.

Scales

Social media burnout scale (SMBS): SMBS is a Likert-type
measurement tool developed by Han (2018) to measure
burnout experienced by SM users due to SM use. SMBS is a
scale consisting of three sub-dimensions, namely “emotional
exhaustion, ambivalence and depersonalization”, and a total of
11 items. The scale is a 4-point Likert type (1=almost never,
2=occasionally, 3=most of the time, and 4=always). It is a self-
reporting scale (e.g. item; I don't know why I use social
media.) Higher scores indicate more social media burnout. The
adaptation study to Turkish culture was conducted by
Giindogan (2022). As a result of the correlation analysis
conducted for the language validity of the scale, the correlation
values between the Turkish and English forms were found to
be .92 for ambivalence, .84 for emotional exhaustion and .95
for depersonalization in the sub-dimensions, and .93 for the
total scale. As a result of the adaptation study, the scale met
the criteria for compliance values in Turkish culture (¥*/df
=232, AGFI=.92, GFI=.96, IFI=95, TLI=93, NFI=91,
CFI=.95, RMSEA=.05 and SRMR=.05). In this study, the
internal consistency coefficient was calculated as .804.
Flourishing scale (FS): FS was developed by Diener et al.,
(2010). The scale is a one-dimensional, 8-item Likert-type
measurement tool. The scale is a 7-point Likert type

(1=strongly disagree, 2=disagree, 3=somewhat disagree,
4=undecided, 5=somewhat agree, 6=agree and 7=strongly
agree). FS is a scale based on the participant's self-report (e.g.
item; I lead a purposeful and meaningful life.). High scores
indicate high psychological well-being and feeling good about
oneself. The scale was adapted to Turkish culture by Telef
(2013). As a result of EFA, the total explained variance was
calculated as %42. The factor loadings ranged from .54 to .76.
In the adaptation study, the scale's Cronbach alpha internal
consistency coefficient was determined to be .80. Furthermore,
the test-retest reliability coefficient was calculated at .86. The
adaptation study found that the fit indices satisfied the required
criteria (y%/df =4.645, RMSEA= .08, SRMR=.04, NFI=.94,
RFI=.92, CFI= .95 GFI=.96 and IFI=.95). In this study, the
internal consistency coefficient was calculated as .739.
Personal information form: A personal information form
was prepared to determine various demographic
characteristics of the participants within the scope of the study.
This form consists of questions regarding gender, age,
intensity of social media use, number of social media accounts
and whether the participants have any psychological problems.

Process and Data Analysis

Initially, approval for the study was obtained from the ethics
committee (X University ethics committee decision dated
29.02.2024, numbered 2024/04-05). Then, data was collected
from SM users online. At the beginning of the data collection
link, informed consent was provided, and participants were
informed that they could withdraw from the study at any time.
In addition, it was stated in the informed consent that
participation was voluntary, no fee would be paid and no
directly identifying information was requested from the
participant. The data collection link of the study was delivered
to volunteer participants via various SM tools. Thus, data were
collected from 447 participants.

Correlation analysis, structural equation model (SEM)
analysis and Hayes’s “Process Macro” were used in the
analysis of the study data. Since SEM analysis is considered
an advanced analysis, it is recommended as an analysis used
to reveal direct or indirect relationships between two or more
variables (Hair et al., 2021). In this context, the predictive
relationship between the two variables of the study (SMB and
PWB) was examined with SEM analysis. In addition, the
moderating roles of gender, having a psychological problem
and SM usage intensity between the two variables were
examined using Hayes’s (2022) “Process Macro”. Model 1
from the Process Macro models was used. In the SEM
analysis, as criteria in the fit indices. The criteria used were <
3 for y2/df, > .90 for GFI, CFI, NFI, IFT and TLI, and <.08 for
RMSEA and SRMR (Kline, 2015).

Findings

In this section, firstly the correlation analysis regarding the
connection between SMB and PWB is given. Also, descriptive
statistics are given. Then, the results of predictive and
moderation analyses are given.

An analysis of Table-1 reveals a significant negative
relationship between SMB and PWB. (=-.403, p<.001). The
data distribution is considered normal, as the skewness and
kurtosis values fall within the range of -1.5 to +1.5.

383



Giindogan, S. / Erzincan University Journal of Education Faculty, 27(3)

Table 1. Descriptive statistics, correlation analysis

1 2 Mean. Sd Min. Max. Skewness Kurtosis a
1. SMB - 23.315 4.768 12 43 .601 .587 739
2. PWB -.403™" - 41.230 7.311 10 56 -.755 1.277 .804
"p<.001

[Depersanalization

Ambivalence

Emotional_Exhaustion

A A

Figure 1. Predictive relationship between SMB and PWB

Table 2. The moderating role of gender, having psychological problems and SM usage intensity variables in the relationship

between SMB and PWB

Moderating variable B SE t p %95 CI

Gender SMB -267 200 -2.049 .04 [-.802,-.017]
Gender 259 3.441 1.257 21 [-2.435, 11.088]
SMB*Gender -.267 144 -1.111 27 [-.443, .123]

Psychological SMB -.107 211 -776 43 [-.579, .251]

Problem Psy. problem 572 3.139 2.665 .01 [2.198, 14.538]
SMBPsy. -558 132 2245 .03 [-555,-.037]
problem

SMUI SMB -618 -.948 -5.229 .00 [-1.304, -.592]
SMUI -.495 -4.392 -2.365 .02 [-8.042, -.742]
SMB*SMUI 472 154 1.975 04" [.001, .307]

*p<.05 (SE= standard error, SMB= social media burnout, SMUI= social media usage intensity)

As presented in Figure 1, the fit values of the SEM analysis
were found to be x2/df (106.048/41) = 2.587, GFI=.96,
CFI=94, NFI=91, IFI=94, TLI=.92, RMSEA=.06 and
SRMR=.04. Thus, the model provided fit (Kline, 2015). SMB
was found to be a negatively significant predictor of PWB (S
=-.60, 95%CI [-.681; -.510], p<.001, R*=.36).

When Table 2 is examined, it is seen that the gender
variable does not have a moderating role in the relationship
between SMB and PWB (f=-.267, 95%CI [-.443; .123], =
1.111, p>.05). It is seen that the variable of having a
psychological problem or not has a moderating role in the
relationship between SMB and PWB (f=-.558, 95%CI [-.555;
-.037], =-2.245, p<.05). It is also seen that the variable of SM
usage intensity has a moderating role in the relationship

between SMB and PWB (=472, 95%CI [.001; .307],
=1.975, p<.05).

Discussion, Conclusion, and Limitations

SMB has begun to be examined as a new research topic in
recent years as a problem experienced by individuals who use
SM intensively or uncontrolledly. SMB may have several
detrimental effects on individuals. It is a problem that can
negatively affect the PWB of individuals. In this context, the
effect of SMB on PWB was examined in this study. In
addition, in order to reveal whether there is an effect on the
direction of this relationship in the relationship between SMB
and PWB, gender, whether or not experiencing psychological
problems, and the moderating roles of SM use were also
examined.
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The first conclusion reached by the study was that SMB is
a negative predictor of individuals' PWB. This result shows
that individuals who experience SMB intensively will have a
decrease in their psychological well-being because of this
situation. Because the psychological health of individuals can
be negatively affected because of overuse of SM (Noori et al.,
2023). In other words, constant interaction on SM platforms
can wear people out mentally and emotionally. Thus, SMB can
negatively affect the general PWB of individuals by causing
problems such as low self-esteem, anxiety, and depression. A
study concluded that the rise in SM use seriously reduces the
well-being of SM users (Ostic et al., 2021). The current
research results also point to this.

The second conclusion reached by the current study is that
the gender variable does not have a moderating role in the
relationship between SMB and PWB. This result shows that
gender does not affect the connection between these two
concepts. Accordingly, the negative interaction between SMB
and PWB is valid for both men and women. As a result, the
relationship between SMB and PWB is independent of gender.
This situation shows that the effects of SM use on mental
health are a problem independent of gender differences.
Although the gender variable is considered a critical factor in
terms of the psychological state of people and its effects on
SM use, it is now emphasized that in the 21st century, the
gender variable does not cause differences in most problems,
such as problems related to SM (Crocco et al., 2018). It is
possible that cultural factors may influence how gender roles
manifest in online behavior and mental health outcomes,
potentially masking nuanced gender differences in this
context. Moreover, measurement limitations such as binary
gender categorization or the potential insensitivity of the
instruments used to capture gender-specific experiences might
contribute to the non-significant result. Alternatively, it may
indicate that the tools used in this study were not adequately
sensitive to detect subtle, culturally mediated gender
differences.

The study concluded that the variable of whether or not an
individual has a psychological problem has a moderating role
in the relationship between SMB and PWB. This result shows
that the psychological state of individuals can play a
significant role in the relationship between SMB and PWB. In
other words, the psychological state of individuals is an
important factor affecting the relationship between SMB and
PWB. How an individual's SMB problem due to SM use
affects their PWB may depend on whether the individual also
has psychological problems (Matthes et al., 2020). The
research also revealed this. As a result, individuals who believe
they have psychological problems may be more negatively
affected by SMB. In this case, while the impacts of SM use
become more pronounced, PWB may also be negatively
affected as a result.

Finally, in the current study, it was found that the variable
of individuals' SM usage intensity has a moderating role in the
link between SMB and PWB. According to this result, SM
usage intensity may be an important factor in understanding
the relationship between SMB and PWB. Individuals' SM
usage habits can affect the dynamics between SMB and PWB
(Choi et al., 2016). Among these habits, individuals' SM usage
intensity is also included. As a result of the current study, the
intensity of SM use was found to be a moderate factor in the
negative relationship between SMB and PWB.

The current study is a study with original results that
addresses the relationship between SMB, which is a new
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research topic, and the concept of PWB, but it also has some
limitations. First, the research findings were collected cross-
sectionally. This limitation can be reduced by collecting data
longitudinally and revealing the temporal interaction. In this
context, future studies could examine the relationship between
SMB and PWB over three or six months to assess causality.
Again, the results were collected with scales based only on the
individual's self-report. To reach more in-depth results,
collecting data with qualitative data collection techniques such
as interviews and observation can contribute to reducing this
limitation. In addition, a mixed-method study may reduce this
limitation. Another limitation of the study is that it was
conducted in Turkish culture and on Turkish participants.
When new studies are conducted by including different
cultures, this limitation will be reduced, and the
generalizability of the research results will increase.
Moreover, correlational studies do not provide causality
inference. Therefore, this limitation can be overcome by
designing experimental or longitudinal studies. The number of
male participants in the study is less than the number of female
participants. This limitation can be overcome in new studies
by having close numbers of men and women.

In addition, some suggestions can be made based on the
results achieved by the study. In order to reduce SMB, which
is a situation experienced by SM users in particular,
informative training can be given on more controlled and
healthy SM use. In this context, educators and mental health
experts can design programs on the subject. As a result, SMB
can decrease because of healthy social media use. Thus, the
well-being and psychological health of individuals will not be
negatively affected by SM use. Since this study is a “cross-
sectional study”, researchers can design experimental studies
in new studies and plan group studies to improve the negative
effects of SMB. Policies can be developed by the authorities
for the healthy use of SM. Within the scope of these policies,
more controlled use of SM platforms can be provided. In
addition, mental health services can be made more effective
for individuals at high risk of unhealthy SM use and their
access to spiritual support can be facilitated.
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Abstract: Autism spectrum disorder (ASD) is a condition that affects not only children but also the family system in a
multidimensional way. Especially mothers assume intense responsibility in the care and education processes of the child
and experience high levels of stress, burnout and loneliness in this process. This study aims to examine the effect of the
level of social support perceived by mothers with children diagnosed with autism spectrum disorder (ASD) on the positive
and negative dimensions of mother-child relationships. A total of 235 mothers with ASD children participated in the
study. Data were collected online using the Parent-to-Parent Support Perception Scale and Parent-Child Relationship
Questionnaire. Correlation and simple linear regression analyses were used in the study. The findings show that the level
of social support perceived by mothers has a significant positive relationship with the positive dimension of mother-child
relationships and significantly predicts this dimension. However, social support perception did not significantly predict
the negative relationship dimension. These results reveal that social support plays an important role, especially in
strengthening positive parent-child relationships.

Keywords: Autism, social support, mother-child relationship, parenting, peer support

07z: Otizm spektrum bozuklugu (OSB), yalnizca gocuklar1 degil, ayni zamanda aile sistemini de ok boyutlu bigimde
etkileyen bir durumdur. Ozellikle anneler, cocugun bakim ve egitim siireclerinde yogun sorumluluk iistlenmekte ve bu
stirecte yiiksek diizeyde stres, tiikenmislik ve yalnizlik hissi yagamaktadir. Bu arastirma, otizm spektrum bozuklugu
(OSB) tanili ¢cocuga sahip annelerin algiladiklari sosyal destek diizeyinin, anne-gocuk iliskilerinin olumlu ve olumsuz
boyutlar1 tizerindeki etkisini incelemeyi amaglamaktadir. Caligmaya, OSB c¢ocugu olan 235 anne katilmistir.
Katilimeilardan veriler, Parent-to-Parent Support Perception Scale ve Parent-Child Relationship Questionnaire
araciligiyla ¢cevrim i¢i ortamda toplanmistir. Arastirmada korelasyon ve basit dogrusal regresyon analizleri kullanilmistir.
Bulgular, annelerin algiladiklar sosyal destek diizeyinin anne-gocuk iliskilerinin olumlu boyutuyla pozitif yonde anlaml
bir iliski i¢cinde oldugunu ve bu boyutu anlaml sekilde yordadigini gostermektedir. Ancak sosyal destek algisi, olumsuz
iligki boyutunu anlamli bigimde yordamamustir. Bu sonuglar, sosyal destegin, ozellikle olumlu ebeveyn-cocuk
iliskilerinin giiclendirilmesinde 6nemli bir rol oynadigini ortaya koymaktadir.

Anahtar Kelimeler: Otizm, sosyal destek, anne-cocuk iliskisi, ebeveynlik, akran destegi

Siimer-Oncel, S. (2025). The role of social support perception on parent-child relationships in mothers with children with autism. Erzincan University
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Introduction

Autism spectrum disorder (ASD) is a neurodevelopmental
disorder defined by persistent differences in the areas of social
interaction, communication and limited/repetitive behaviour
patterns (American Psychiatric Association [APA], 2013). The
care processes of children diagnosed with ASD constitute a life
pattern that requires intensive time, labour and emotional
resources for parents. Mothers, who are one of the main burden
bearers of this care process, often face difficulties such as
loneliness, feelings of inadequacy, burnout and social
exclusion (Hayes & Watson, 2013). The parent-child
relationship is one of the basic bonds that support the social,
emotional and cognitive development of the child. The quality
of this relationship is shaped not only by the individual
resources of the parent but also by the support perceived from
the social environment (Belsky, 1984). Especially for parents
caring for a disabled child, social support is a determining
factor in reducing stress, maintaining psychological well-
being and sustaining parenting competence (Cohen & Wills,
1985).

Parent-Child Relationship and Perception of Parent-to-
Parent Support in Parents with Children with Autism

Autism spectrum disorder (ASD) is a life situation that affects
not only children but also the family system in a multi-layered
way. Especially mothers play an intensive role in the care,
education and behaviour management processes of their

children with autism and often feel lonely (Hayes & Watson,
2013). In this process, the quality of the mother's relationship
with the child directly affects both the development of the
child and the psychological resilience of the mother (Pelchat
et al., 2003). However, the quality of this relationship depends
not only on the individual characteristics of the mother, but
also on the level of support she receives from the social context
she is in. At this point, two theoretical approaches -Family
Systems Theory and Stress-Support Theory- provide an
important basis for explaining the dynamics between parent-
child relationship and social support.

Family Systems Theory (Bowen, 1978) defines the family
as a system consisting of interdependent individuals.
According to this theory, any change or stress experienced by
one family member affects the whole system. The diagnosis of
ASD causes multi-layered transformations in the family
system, resulting in redistribution of care roles, restriction of
social relationships and increased emotional burdens
(Seligman & Darling, 2007). The mother's effort to respond to
the special needs of her child may weaken the parent-child
interaction by combining with feelings such as guilt,
inadequacy and isolation. At this point, social support comes
into play as a protective factor that keeps the system in
balance. The ability of the family system to maintain its
functionality is directly related to the resources provided from
outside the system (e.g., support providers such as relatives,
friends, and peer families). Especially peer support, i.e.,
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emotional and informative support provided by families with
similar experiences, can be effective in restoring the balance
of the system (Singer et al., 1999). Therefore, how a mother of
a child with autism perceives external sources of support may
directly affect the relational dynamics within the system
(especially the mother-child bond).

Stress-Support Theory (Cohen & Wills, 1985) argues that
social support serves as a buffering function that reduces the
negative effects of stressful life events experienced by the
individual. According to this theory, the social support
(emotional, informative or practical support) that the
individual receives from his/her environment reduces the
psychological and physiological effects of the stress
experienced. The sources of stress experienced by mothers of
children with autism are multifaceted, such as behavioural
problems of the child, social stigma, social isolation, economic
burdens and future anxiety (Gray, 2002; Wang et al., 2020). If
the mother perceives that she has a strong social support
network in the process of coping with this stress, she feels
more competent and can establish a more patient,
understanding and supportive relationship with her child
(Benson, 2006). In the literature, it is seen that parenting stress
is lower, and psychological resilience and parenting
competence are higher in parents with high perception of
social support (Kyzar et al., 2012; Dunn et al., 2001). Studies
conducted in the context of Turkey also show that as the level
of social support increases, conflicts in parent-child
relationships decrease, communication is strengthened, and
mothers develop more positive attitudes in parental roles
(Polattimur, 2019; Diker, 2020).

Families of children with autism often find support from
other families who share similar life experiences more
effective and sincere than professional help (Boothroyd et al.,
1994; Singer et al.,, 1999). Since parent-to-parent support
systems are based on sharing common experiences, they make
mothers feel that they are not alone, improve their problem-
solving skills and help them regulate their own emotions
(Dodur & Caligkan, 2024; Shastri et al., 2025). In addition,
such support structures nurture positive relationship dynamics
such as empathy, flexibility and acceptance in the mother's
relationship with the child. These forms of support not only
reduce mothers' stress levels but can also make them more
aware, effective and secure parents (Resch et al., 2012).
Therefore, social support plays a strategic role not only in
individual well-being but also in creating a sustainable
interaction environment within the family system.

Current Study

Autism spectrum disorder (ASD) is a multidimensional
condition that affects the lives of not only the individual but
also the whole family. The care process of children diagnosed
with ASD is usually undertaken by mothers, and this may
cause intense stress, burnout and social isolation in mothers
(Hayes & Watson, 2013). In the literature, it has been
emphasised in many studies that this psychological burden
may negatively affect the parent-child relationship, but social
support systems can alleviate this effect (Cohen & Wills, 1985;
Kyzar et al., 2012). However, not only the existence of social
support but also how it is perceived by the individual is a
determining factor. Perceived social support affects many
variables ranging from the mother's coping skills with stress to
parenting behaviours (Fierloos et al., 2023).

In the existing literature, there are many studies on the
stress levels, psychological adjustment and social support

needs of parents of children with autism (Gao & Drani, 2025;
Likhitweerawong et al., 2022). However, a significant number
of these studies either focus on the general level of social
support or indirectly address the parent-child relationship
(Dodur & Caliskan, 2024; Gao & Drani, 2025). In particular,
studies examining the direct relationship between perceived
social support and the qualities of the parent-child relationship
are limited. Moreover, in the Turkish context, the evaluation
of this issue with quantitative data and the systematic testing
of the effect of social support perception on the mother-child
relationship are quite limited. Considering these deficiencies,
this study aims to both fill the gap in the literature and
contribute to the field in a cultural context by examining the
effect of social support perceptions of mothers with children
with autism on the positive and negative dimensions of
mother-child relationships. The findings to be obtained have
important practical implications in terms of structuring support
services, developing family-based interventions and shaping
social policy recommendations. The general aim of this study
is to examine the effect of the level of social support perceived
by mothers of children with autism on mother-child
relationships. Within the scope of the research, the relationship
between social support perception and both positive and
negative dimensions of the mother-child relationship will be
evaluated.
H1: There is a significant positive relationship between the
level of social support perceived by mothers with children
with autism and the positive dimension of the mother-child
relationships.
H2: There is a significant negative relationship between the
level of social support perceived by mothers with children
with autism and the negative dimension of the mother-
child relationships.
H3: The level of social support perceived by mothers
significantly predicts the positive dimension of the mother-
child relationship.
H4: The level of social support perceived by mothers
significantly predicts the negative dimension of the
mother-child relationship.

Methodology
Participants

The sample of this study consisted of 235 mothers with
children diagnosed with autism spectrum disorder (ASD)
living in 12 different provinces of Turkey. When the age
distribution of the participants was analysed, 23 (9.8%)
mothers were between the ages of 25 and 34, 148 (63%)
between the ages of 35 and 44, and 64 (27.2%) between the
ages of 45 and 59. The average age of the children of the
participants was nine years (range: 7-11 years). Of the
mothers, 40% were undergraduate, 30% high school, 20%
associate's degree and 10% primary school graduates.
Regarding the employment status of the mothers, 133 (56.6%)
stated that they were employed and 102 (43.4%) stated that
they were not employed. The statements of the participants
regarding their perceived economic situation are as follows: 85
mothers (36.2%) stated that their income was less than their
expenses, 112 mothers (47.7%) stated that their income and
expenses were equal, and 38 mothers (16.2%) stated that their
income was more than their expenses.
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Data Collection Tools

Parent-Child Relationship Questionnaire: Initially developed
by Hetherington and Clingempeel (1992) and later adapted
into Turkish by Aytac et al. (2018), this tool evaluates the
quality of the relationship as perceived by mothers in their
interactions with their children. The questionnaire includes 15
items divided into two subdimensions. The first subscale,
positive parent-child relationship, assesses aspects such as
emotional warmth, attentiveness, and sensitivity (e.g., “To
what extent do you enjoy spending time alone with your
child?”). The second subscale, the negative parent-child
relationship, captures elements such as conflict, disciplinary
practices, and a negative emotional tone (e.g., “How often do
you criticize your child?”). Participants respond using a 5-
point Likert scale, ranging from 1 (not at all) to 5
(significantly), to indicate how well each statement describes
their relationship with their child.

Parent-to-Parent Support Perception Scale: This scale,
developed by Kiirtiincli and Arslan (2022), is designed to
assess the perceived social support and family functioning
among parents of children with disabilities. It contains 24
items that reflect various types of support, including
appreciation, informational, emotional, and cooperative
support. Responses are rated on a 4-point Likert scale (e.g.,
“Other families of children with disabilities can support me
when I face difficulties”). The total score can range from 24 to
96, with higher scores indicating greater perceived support.

Data Collection Method

The snowball sampling technique, one of the non-probability-
based sampling methods, was used to determine the
participants in the study. The data collection process was
carried out online, and the data collection tools were structured
via Google Forms. The questionnaire form created within the
scope of the research was delivered to the mothers known to
have children with autism, and the participants were asked to
refer other individuals with similar characteristics to the study.
In this process, Goodman's (1961) principles of snowball
sampling were taken as a basis. The participants were
informed that they participated in the study voluntarily, that
they could withdraw from the study at any time and that the
confidentiality of their personal data would be protected. The
data collection process carried out in accordance with ethical
principles was completed within the framework of anonymity
and privacy.

Data Analysis

The data obtained within the scope of the research were
analysed using the SPSS 26.0 (Statistical Package for the
Social Sciences) package programme. Before starting the

analysis of the data, the distribution characteristics of the
variables were examined, and it was accepted that normality
was ensured by taking into account that the skewness and
kurtosis values were within +2 (Finney & DiStefano, 2006).
Firstly, Pearson correlation analysis was applied to determine
the relationships between the perceived social support level of
mothers with children with autism and the positive and
negative sub-dimensions of mother-child relationships. Then,
two separate simple linear regression analyses were performed
to test the predictive power of perceived social support level
on both dimensions of the mother-child relationship. Perceived
social support as the independent variable and positive and
negative parent-child relationship scores as the dependent
variable were included in the model. In each analysis, model
significance, explained variance (R?) ratio and regression
coefficients () were reported. The significance level was set
as .05.

Findings
Correlation and Descriptive Statistics

Correlation and descriptive statistics (arithmetic mean,
standard deviation, skewness and kurtosis values) of the
variables are presented in Table 1.

The arithmetic means of the variables are 78.44 for
perceived social support, 32.14 for positive relationship and
15.23 for negative relationship, respectively. The skewness
and kurtosis values of all variables were found to be within the
limits of £2, indicating that the distributions can be considered
normal (Finney & DiStefano, 2006). In addition, the internal
consistency levels of the scales used were found to be high:
Cronbach a = .96 for perceived social support, a = .85 for
positive relationship and a. = .73 for negative relationship. The
relationships and descriptive statistics between the variables in
the study are presented in Table 1. According to the findings,
there is a positive and statistically significant relationship
between perceived social support and positive parent-child
relationship (r = .43, p < .001). This result shows that as the
perception of social support increases, mothers' relationships
with their children become warmer, more caring and more
sensitive. On the other hand, a significant negative relationship
was found between perceived social support and negative
parent-child relationship (r = -.24, p < .001). This finding
indicates that when the perception of social support is high,
conflict, criticism and negative emotions are experienced less
in the parent-child relationship. In addition, there was a
significant negative relationship between positive and negative
relationship sub-dimensions (r = -.34, p < .001). This result
indicates that as the level of positive relationship increases,
negative interactions decrease.

Table 1. Relationships between variables and descriptive statistics

Variables 1 2 3
1. Perceived social support -

2. Positive relationship 43" -

3. Negative relationship =24 -34" -
Arithmetic mean 78.44 32.14 15.23
Standard deviation 15.11 7.46 4.23
Skewness -1.15 -.87 .34
Kurtosis 1.78 .70 -.04
Cronbach’s a .96 .85 .73

Not. ™ p <.001
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Table 2. Predictive power of perceived social support on mother—child relationship dimensions

Variables B? SE B P t p
Positive Relationship

Constant 22.52 2.35 - 9.58 .000
Social Support 0.21 0.03 43 7.26 .000
R=.43,R*=.18

Negative Relationship

Constant 13.71 1.46 - 9.38 .000
Social Support -0.01 0.02 -.04 -0.58 .564

R =.04, R>=.001

a Unstandardized beta coefficient, b standardized beta coefficient

Regression

The regression analysis results for the positive parent-child
relationship dimension (Table 2) show that the model is
statistically significant (F(1, 233)=52.68, p <.001). Perceived
social support was a significant predictor of positive
relationship scores (fp = .43, t = 7.26, p < .001). The level of
explanatory power (R?) of the model was found to be .18,
indicating that the perception of social support explained 18%
of the total variance in the positive mother-child relationship.
This result shows that as the level of social support increases,
mothers establish warmer, more sensitive and closer
relationships with their children.

The regression analysis for the negative parent-child
relationship dimension was not statistically significant (F(1,
233) = 0.33, p = .564). Perceived social support did not
significantly predict the negative relationship dimension (f = -
.04, t=-0.58, p = .564). The explanatory power of the model
was almost negligible (R? = .001). This finding suggests that
social support alone may not be a sufficient variable in
reducing negative parenting behaviours. When these results
are evaluated in general, it can be said that social support is an
effective predictor, especially of positive parent-child
interactions, but it plays a limited role in explaining negative
relationship dynamics.

Discussion

In this study, the effect of the perceived social support level of
mothers with children with autism on the positive and negative
dimensions of the mother-child relationship was examined.
The findings showed that the level of perceived social support
had a significant positive relationship with the positive
dimension of the mother-child relationship, but it was not a
significant predictor of the negative dimension.

Within the scope of the first hypothesis, it was found that
there was a significant positive relationship between the level
of perceived social support and the positive dimension of the
mother-child relationship. This finding coincides with the
prediction of Stress-Support Theory (Cohen & Wills, 1985).
According to the theory, social support facilitates
psychological adaptation by reducing the impact of stressful
life events and supports functional parenting behaviours. Since
the process of caring for children diagnosed with ASD causes
high levels of stress and burnout in parents, social support has
an important role in regulating this stress (Hayes & Watson,
2013; Abd Rahman et al.,, 2023). The findings are also
consistent with the studies conducted in the Turkish context.
Diker (2020) and Polattimur (2019) found that increasing the
level of social support strengthens the warmth, interest and
communication in parent-child relationships. This finding can
also be explained by the Family Systems Theory (Bowen,
1978). According to the theory, while stress in any element of

a system affects the whole system, support from external
sources can stabilise the system. Mothers' high perception of
social support may increase their emotional flexibility within
the system and enable them to establish mother-child
interaction on a healthier basis (Singer et al.,, 1999). In
particular, parent-to-parent support structures encourage
positive relationship dynamics through mutual empathy,
understanding and solidarity among mothers who share similar
experiences (Boothroyd et al., 1994). Since parent-to-parent
support systems in the Turkish context are not yet
institutionalized and are mostly based on informal solidarity,
the source, quality and sustainability of perceived support may
differ from examples in different countries (Polattimur, 2019;
Diker, 2020).

In line with the second hypothesis, a significant negative
relationship was found between the level of perceived social
support and the negative dimension of the mother-child
relationship. This result indicates that social support not only
increases positive interactions but also decreases the negative
reactions of the parent towards the child. As a matter of fact, it
is stated in the literature that parents with high levels of social
support have less critical, punitive or conflictual interactions
(Green, 2007; Kyzar et al., 2012). However, the relatively low
correlation coefficient suggests that negative parenting
behaviours may be associated with factors other than social
support (e.g., burnout, psychological resilience, problem
behaviours of the child) (Gray, 2002; Lebert-Charron et al.,
2022).

Within the scope of the third hypothesis, it was observed
that social support perception significantly predicted a positive
mother-child relationship. The results of the regression
analysis revealed that the level of social support explained
18% of the variance in the positive dimension of the mother-
child relationship. This finding shows that social support is not
only related but also a strong predictor. Previous studies have
shown that especially peer support structures make mothers
feel understood and supported, which positively affects the
quality of their relationship with their children (Singer et al.,
1999; Boothroyd et al., 1994). In terms of Family Systems
Theory (Bowen, 1978), the support received from external
sources stands out as a regulator of family functioning and
plays a stabilising role on the mother-child bond.

Finally, social support level did not significantly predict
negative parent-child relationship scores. This finding
suggests that although social support has the potential to
strengthen positive parenting attitudes, it may not be sufficient
to directly eliminate negative relationship dynamics. It is
thought that negative parent-child interactions may be related
to more direct stressors (e.g., child's problem behaviours,
mother's burnout level) rather than social support (Gray, 2002;
Lebert-Charron et al., 2022). As a matter of fact, negative
parent-child relationships are generally shaped by
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multidimensional reasons: a child's behavioural difficulties,
parents' mental health status, coping skills and family stress
levels can affect this relationship in a complex way (Gray,
2002; Lebert-Charron et al.,, 2022; Smith et al., 2014,
Schuiringa et al., 2015).

In addition, these findings overlap with some studies in the
literature. For example, Dunn et al. (2001) argued that social
support reduces parental stress, but its direct effect on the level
of conflict in the relationship is not always evident. Similarly,
Kadi (2018) emphasised that negative parent-child interactions
are related not only to the social environment but also to
internal emotion regulation difficulties and burnout level. In
this context, in structuring social support systems, it is
necessary to focus not only on providing support but also on
the psychological and behavioural factors underlying negative
relationship patterns.

In conclusion, this study showed that the perception of
social support was effective in strengthening the positive
aspects of the relationship between mothers with autistic
children and their children. However, it is understood that
social support alone is not sufficient to reduce negative
relationship dynamics. This situation reveals that intervention
programmes should not only provide support but also include
coping with stress, emotion regulation and problem-solving
skills.

Limitations and Suggestions

Although this study provides important findings, it also brings
some limitations. Firstly, the data collection method used in
the study is self-report-based. This may limit the objectivity of
the data, as it may cause a social favourability effect in the
participants' responses. Mothers may be more prone to give
positive responses, especially when it comes to an emotional
and private issue such as parent-child relationships. Secondly,
the sample of the study was limited to mothers with children
with autism. This restricts the generalisation of the results
obtained to fathers or other caregivers (e.g., grandparents). In
addition, most of the sample group consists of the middle-
income group, which causes limited socioeconomic diversity.
Thirdly, a cross-sectional design was used in the study.
Therefore, the effect of social support perception on the
parent-child relationship cannot be interpreted causally. The
findings are limited to revealing the relationships between the
variables.

Considering these limitations, future research would
benefit from including not only mothers but also fathers and
other caregivers, allowing for a more comprehensive
examination of the family dynamic. Beyond self-report
measures, incorporating qualitative approaches—such as
detailed interviews, focus groups, or observational methods—
could offer more profound insight into the complexities of the
parent-child relationship. Moreover, longitudinal designs are
encouraged to track how perceptions of social support evolve
and how these changes influence the parent-child bond in the
long term. Expanding the research to include participants from
diverse socioeconomic and cultural backgrounds would also
enhance the generalizability and richness of the findings.
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Abstract: This study examines how quantum metaphors such as wave-particle duality, observer effect, uncertainty
principle, and superposition reframe the ontology of the learner in educational contexts. Using interpretative
phenomenological analysis, the research explores how fifteen undergraduate physics students perceive their learning
experiences through these metaphors. Findings reveal that learners do not possess fixed, measurable identities. Instead,
they emerge as fluid, relational beings whose subjectivities are continuously shaped by contextual interactions. Wave-
particle duality highlights the fragile multiplicity of student identity, while the observer effect shows how pedagogical
environments reconstruct self-perception through observation. The uncertainty principle reflects students'
epistemological disorientation and ontological instability, and superposition reveals the coexistence of conflicting roles
and desires. The study critiques traditional assessment practices that reduce learners to standardized outcomes, advocating
for formative and process-centered evaluations that acknowledge complexity and becoming. Through the notion of
quantum pedagogy, the research proposes a dynamic, observer-dependent understanding of learner subjectivity.
Ultimately, quantum metaphors are positioned not merely as explanatory devices but as critical tools for reimagining
pedagogical existence, offering a framework attuned to the complexities of contemporary education.

Keywords: Contextual learning, educational ontology, pedagogical subjectivity, quantum metaphors, student identity

0z: Bu galigma, kuantum metaforlarinin -dalga-pargacik ikiligi, gozlemci etkisi, belirsizlik ilkesi ve siiperpozisyon-
egitim baglamlarinda 6grenenin ontolojisini nasil ¢ergeveledigini incelemektedir. Arastirma, yorumlayict fenomenolojik
analiz kullanarak, on bes lisans fizik 6grencisinin 6grenme deneyimlerini bu metaforlar araciligiyla nasil algiladiklarimi
incelemektedir. Bulgular, dgrenenlerin sabit, Olgiilebilir kimliklere sahip olmadiklarini ortaya koymaktadir. Bunun
yerine, Oznellikleri siirekli olarak baglamsal etkilesimlerle sekillenen akiskan, iliskisel varliklar olarak ortaya
¢ikmaktadirlar. Dalga-parcacik ikiligi 6grenci kimliginin kirilgan ¢oklugunu vurgularken, gézlemci etkisi pedagojik
ortamlarin gozlem yoluyla benlik algisini nasil yeniden yapilandirdigini gostermektedir. Belirsizlik ilkesi dgrencilerin
epistemolojik yonelim bozuklugunu ve ontolojik istikrarsizligini yansitirken, siiperpozisyon ise ¢atisan rollerin ve
arzularin bir arada var oldugunu ortaya koymaktadir. Caligma, 6grencileri standartlastirilmis sonuglara indirgeyen
geleneksel degerlendirme uygulamalarini elestirmekte, karmasikligi ve olusu kabul eden bigimlendirici ve siire¢ merkezli
degerlendirmeleri savunmaktadir. Kuantum pedagojisi kavrami araciligiyla arastirma, Ogrenen Oznelligine iliskin
dinamik, gézlemciye bagli bir anlayis onermektedir. Sonug olarak, kuantum metaforlar1 yalnizca agiklayici araglar olarak
degil, pedagojik varolusun yeniden tasarlanmasi i¢in kritik araglar olarak konumlandirilmakta ve c¢agdas egitimin
karmasikliklarma uygun bir gergeve sunmaktadir.

Anahtar Kelimeler: Baglamsal 6grenme, egitimsel ontoloji, pedagojik 6znellik, kuantum metaforlari, 6grenci kimligi
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Introduction

In recent years, metaphors derived from quantum physics have
increasingly found theoretical resonance in educational
research, offering new ways to conceptualize the complexity
of learning and identity formation (Davis, 2004; Rodriguez et
al., 2024). In contrast to traditional educational paradigms that
view the learner as a fixed and measurable entity, quantum
metaphors emphasize fluidity, contextual responsiveness and
ontological multiplicity. This orientation necessitates
rethinking the learner not as a fixed subject of performance but
as a dynamic entity intertwined with context (Mitchell et al.,
2016). This transformation is not merely a linguistic move; it
is an attempt to radically transform how the phenomenon of
education itself is conceptualized (Barad, 2007). Seen through
this lens, quantum metaphors not only enrich pedagogical
language but also profoundly challenge established notions of
identity, learning and achievement. For instance, in physics,
“wave-particle duality” refers to the phenomenon where light
and matter can behave both as particles and as waves
depending on how they are observed; in education, this can be
likened to students demonstrating different abilities depending
on the context and method of evaluation. Similarly, the
‘observer effect’ in quantum mechanics, where the act of

observation alters the state of a system, parallels the way
teacher expectations or classroom assessments can influence
student performance. The ‘uncertainty principle,” which states
that certain properties cannot be precisely measured at the
same time, reflects the idea that learning outcomes are not
always fully predictable, while ‘superposition’ in quantum
physics, being in multiple states at once, mirrors the possibility
of students holding multiple, sometimes conflicting,
understandings during complex learning processes.

Classical education systems, strongly influenced by
positivist epistemologies, tend to reduce the learner to
measurable outcomes such as grades, exam results and
behavioral assessments (Biesta, 2010; Pinar, 2012). In these
systems, success is often defined through external validation
mechanisms, which renders the relational, contextual and
emergent dimensions of learning invisible (Elliott, 2012). As
Biesta (2013) argues, such approaches overlook the inherently
unpredictable and risky nature of education, where genuine
learning often emerges beyond standardized metrics and
predetermined outcomes. These measurement-centered
approaches alienate students from learning processes and
relegate them to the position of passive recipients of
predefined knowledge structures rather than the collaborative
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construction of meaning (Priestley, 2011). Overcoming this
instrumentalizing view necessitates the development of
alternative ontologies that place elements such as complexity,
uncertainty and emergence at the center of the educational
experience.

Alongside this, quantum metaphors such as superposition,
entanglement, and the observer effect challenge the binary
patterns  of  thought, such as  success/failure,
knowledge/ignorance, and competence/incompetence, that are
often embedded within educational practices (Barad, 2007,
2012; Fenwick, 2010). These metaphors invite us to view
learning not as a fixed and definite event but as an uncertain
and relational process in which identity, knowledge, and
subjectivity are continually reconstructed through contextual
interactions. The idea that knowledge is not a static object but
an event that simultaneously transforms both the learner and
the learning environment comes to the fore (Gough, 2012).
This perspective emphasizes that epistemology and ontology
cannot be separated; what and how we know is always
entangled with who we are (Barad, 2007; St. Pierre, 2013).

In light of these considerations, this study aims to explore
how quantum metaphors offer a conceptual framework for
rethinking the pedagogical existence of students. The research
question is formulated as follows:

“How do quantum metaphors provide conceptual depth for
understanding the pedagogical being of the student?”

This question is not merely a theoretical inquiry; it carries
direct practical implications for curriculum design, assessment
practices, and pedagogical relationships. Engaging with
quantum metaphors invites educators to create pedagogical
spaces that honor uncertainty, relationality, and multiplicity,
while critically resisting the tendencies toward closure,
standardization, and uniformity (Taylor, 2016).

Based on a thematic analysis of four key quantum
metaphors, wave-particle duality, observer effect, uncertainty

principle, and superposition, this study seeks to
reconceptualize instability, multiplicity, and contextual
entanglement as foundational elements of educational
subjectivity.

Beyond its theoretical scope, this study holds significant
importance for both educational theory and practice. While
previous research has applied quantum metaphors in limited or
abstract ways, often focusing on conceptual analogies without
exploring their pedagogical implications in depth (e.g.,
Fenwick, 2010; Saban, 2006; Sfard, 1998; Taylor, 2004), the
present study directly investigates how such metaphors can
reframe the ontology of the learner within real educational
contexts.

By integrating wave-particle duality, the observer effect,
uncertainty principle, and superposition into an interpretative
phenomenological framework, the research seeks to enrich the
conceptual vocabulary of educational discourse while also
providing empirical insights into how these metaphors
resonate with students’ lived experiences. This contribution,
linking theoretical debates on learner subjectivity with
practical considerations for curriculum design and assessment,
aims to position the study as a bridge between abstract
philosophical models and pedagogical practices. In doing so,
it contributes to ongoing discussions on the need for alternative
ontologies that can address the complexities of contemporary
education, where stability and certainty are often elusive.

Accordingly, this paper first conceptualizes the four main
quantum metaphors—wave-particle duality, observer effect,
uncertainty principle, and superposition—in relation to student

identity and learning processes; then presents thematic
analysis findings structured around these metaphors; and
finally concludes with a discussion aimed at rethinking the
pedagogical existence of the student through the lens of
quantum ontology.

Theoretical Background

Quantum physics has profoundly challenged classical
understandings of reality and has offered conceptual tools with
increasing influence beyond the natural sciences. Fundamental
principles such as wave-particle duality, the observer effect,
the uncertainty principle, and superposition disrupt the notion
of a stable, objective world, foregrounding instead uncertainty,
relationality, and multiplicity (Barad, 2007; Bohr, 1958). For
instance, wave-particle duality undermines the idea that being
carries intrinsic properties, proposing instead that existence is
contingent upon observation and measurement (Bohr, 1958).
Similarly, the observer effect reveals that the act of
measurement is not neutral but plays a constitutive role in the
formation of reality (Heisenberg, 1958). These quantum
principles expose an ontological and epistemological
instability that stands in stark contrast to the Cartesian model
of the autonomous subject. Quantum thought suggests that the
subject is not an isolated knower detached from the world but
a being fundamentally entangled with material, social, and
discursive environments (Barad, 2007; Stengers, 2010).

This epistemological shift carries profound implications
for traditional educational models, which assume that learners
acquire knowledge as separate, objective facts. The
incorporation of metaphor into educational theory has further
destabilized these assumptions. Since the pioneering work of
Lakoff and Johnson (2003), metaphors are no longer viewed
merely as figures of speech but as fundamental tools for human
cognition and meaning-making. In educational contexts,
metaphors serve not only as explanatory devices but also as
generative mechanisms that shape learners' understandings of
knowledge, identity, and agency (Sfard, 1998; Taylor, 2004).
Rather than producing definitive closures, metaphors open
new domains of meaning, encouraging learners to inhabit
worlds of possibility, uncertainty, and relationality (Fenwick
& Edwards, 2012; Saban, 2006).

At the intersection of quantum thought and educational
metaphor, the notion of contextually constructed learner
identity emerges with particular force. Theories of contextual
pedagogy emphasize that learner subjectivity is not pre-given
but dynamically formed through interactions with social,
material, and symbolic environments (Biesta, 2004; Foucault,
1982; Luhmann, 1996). Foucault’s (1982) conceptualization
of the "subject" challenges the autonomous learner model and
foregrounds the relational and fragile nature of educational
identities. Similarly, Biesta (2004) argues that education
should not aim to produce fixed competencies but should
support the emergence of singular and contextually responsive
subjects. Luhmann’s (1996) systems theory conceptualizes
learning as an autopoietic process in which meaning is not
transmitted but self-produced within complex and contingent
systems. Within this framework, the student appears as a
being-in-becoming, continually shaped by the flows of
interactions, observations, and uncertainties.

Within this theoretical landscape, quantum metaphors do
not function merely as decorative language; rather, they
operate as critical tools for rethinking the ontology of the
learner. These metaphors question reductionist, measurement-
centered paradigms and invite educational theorists and
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practitioners to confront the multiplicity, uncertainty, and
contextual entanglement that constitute the very foundations
of learning and subject formation.

Despite the growing interest in quantum metaphors within
educational discourse, much of the existing scholarship
remains either abstract, focusing on theoretical parallels
without empirical grounding, or limited to isolated classroom
strategies. Few studies have explicitly examined how these
metaphors can be systematically integrated into an
interpretative phenomenological framework to
reconceptualize the student as a contextually entangled
pedagogical being. This gap is particularly significant because
it leaves underexplored the ways in which quantum metaphors
might bridge philosophical theory and lived educational
experience. Addressing this lacuna, the present study seeks to
operationalize four central quantum metaphors, wave-particle
duality, observer effect, uncertainty principle, and
superposition, not merely as analogies but as conceptual lenses
capable of reshaping both the ontology of the learner and the
design of pedagogical practices.

Methodology
Research Design

This study was conducted to examine how four fundamental
concepts of quantum physics, wave-particle duality, observer
effect, uncertainty principle, and superposition, are
metaphorically conceptualized within the context of
education. The research conceptualizes the student not merely
as an individual who acquires knowledge, but as a pedagogical
being shaped by context and invested with subjective
experiences. Accordingly, the study was structured based on a
qualitative research approach.

The method adopted in this study is the Interpretative
Phenomenological Analysis (IPA) model. IPA is a
methodology designed to reveal individuals' subjective
meanings related to a particular lived experience and is
particularly effective in studies that aim to understand an
individual's internal world, contextual perceptions, and
emotional responses in depth (Smith et al., 2009).

Within this framework, IPA not only describes students'
narratives but also allows an interpretation of how students
construct their learning processes, identity formation, and
pedagogical positioning through quantum metaphors. This
methodological choice theoretically and methodologically
serves the study’s primary aim: to explore the pedagogical
power of quantum metaphors and to rethink the student as a
contextual being.

Study Group

The study group of this research consists of a total of 15
undergraduate students enrolled in the physics program of a
public university in Turkey during the 2024-2025 academic
year. In line with Patton’s (2015) definition, purposive
sampling was employed to deliberately select participants who
could provide rich, relevant, and in-depth information about
the phenomenon under investigation. According to Patton,
purposive sampling is particularly appropriate when the goal
is to gain deep insights from information-rich cases rather than
to achieve statistical generalization. For this reason,
participants were intentionally chosen among students who
had substantial exposure to quantum physics courses, ensuring
that they possessed both the conceptual background and
reflective capacity to offer meaningful and detailed accounts

of their learning experiences. The group was intentionally kept
homogeneous in terms of academic discipline and course
background, comprising only physics majors who had
completed or were taking core quantum physics courses, in
order to ensure a shared conceptual foundation. This
homogeneity allowed for comparability of responses while
focusing the analysis on variations in subjective interpretations
rather than differences in disciplinary knowledge (Patton,
2015).

To ensure diversity, attention was paid to balancing
participants' gender, class level, and quantum course
background (whether participants had completed or were
currently enrolled in core quantum physics courses). All
participants volunteered to take part in the study, were
informed about the research procedures prior to participation,
and signed informed consent forms. Anonymity and
confidentiality of participant information were rigorously
maintained throughout the study. In addition, ethical approval
for this research was obtained from the Ethics Committee of
Bayburt University, with Decision Date: 07.05.2025, Decision
Number: 199, and Session Number: 5. Accordingly, the
demographic information and basic characteristics of the
participating undergraduate physics students are summarized
below in Table 1.

Table 1. Participant profile

Participant Gender Year level Quantum
ID course
taken
P1 Female 3rd Year Yes
P2 Male 4th Year Yes
P3 Female 3rd Year Yes
P4 Male 3rd Year Yes
P5 Male 3rd Year Yes
P6 Male 4th Year Yes
P7 Female 4th Year Yes
P8 Female 3rd Year Yes
P9 Male 3rd Year Yes
P10 Female 4th Year Yes
P11 Female 4th Year Yes
P12 Male 3rd Year Yes
P13 Male 4th Year Yes
P14 Female 3rd Year Yes
P15 Male 3rd Year Yes

Data Collection Tools

In this study, data were collected through semi-structured
individual interviews. The interview form consisted of open-
ended questions designed to deeply explore how students
perceive four fundamental concepts of quantum physics,
wave-particle duality, observer effect, uncertainty principle,
and superposition, as educational metaphors. The development
of the interview questions followed a systematic process
aligned with the study’s theoretical framework and research
questions. The interview questions were constructed in line
with the theoretical framework of the study; they were
developed to ensure conceptual clarity, to allow students to
share their subjective experiences, and to facilitate their
connection with the proposed metaphors (see Appendix 1).
First, each of the four target metaphors was operationalized
into specific conceptual dimensions (e.g., identity fluidity for
wave-particle duality, performativity under observation for the
observer effect), which served as focal points for question
design. Second, draft questions were prepared to address these
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focal dimensions at both cognitive and experiential levels,
ensuring that each question prompted participants to reflect not
only on conceptual understanding but also on personal and
pedagogical experiences. Third, the draft questions were
reviewed by two experts in physics education and one expert
in qualitative research to assess clarity, relevance, and depth,
and were revised based on their feedback. This process
ensured that the questions were neither too broad to lose focus
nor too narrow to limit participant expression, thereby
maintaining an optimal focus intensity for Interpretative
Phenomenological Analysis (IPA). To establish content
validity, the draft interview form was subjected to expert
review by three specialists: two professors in physics
education with over 15 years of teaching and research
experience in quantum physics pedagogy, and one associate
professor in educational sciences specializing in qualitative
research methodologies. Each expert was provided with the
initial version of the interview form, the operational definitions
of the targeted metaphors, and the study’s theoretical
framework. They evaluated the form for conceptual accuracy,
clarity of wording, and alignment with the research questions.
Their feedback was systematically categorized into
suggestions for rewording, restructuring, and enhancing
metaphorical prompts. Inter-rater agreement was sought for
critical revisions, and a consensus process was followed until
all experts confirmed the adequacy of the items. To ensure
reliability, the form was piloted with two physics students who
met the study’s selection criteria but were not part of the main
sample. The pilot data were analyzed to check the consistency
of responses and the interpretability of questions, leading to
minor refinements before the main data collection. To make
the structure of the data collection tool more transparent,
illustrative examples of the interview questions were included
in the study protocol. For instance, one question asked, “When
thinking about wave—particle duality, how do you relate the
idea of a learner having multiple potentials to your own
educational experience?” Another prompt was, “In your view,
how does the observer effect relate to how you perform or
change when you know you are being assessed in a
classroom?” A further example invited participants to
consider, “How might the uncertainty principle be connected
to the unpredictability of your own learning process?” These
examples demonstrate how the quantum concepts were
operationalized into prompts that encouraged participants to
connect theoretical understanding with personal and
pedagogical reflections.

All interviews were audio-recorded with the consent of the
participants, and the entire process was conducted in
accordance with ethical guidelines. Participation was
voluntary, and measures were taken to anonymize the data and
ensure the confidentiality of personal information.

Data Collection Process

The data for this study were collected primarily through semi-
structured individual interviews, which were designed to
capture participants’ in-depth reflections and subjective
interpretations regarding the research topic. This study
investigated how fundamental concepts of quantum physics
are reflected metaphorically in students’ learning experiences.
Since the study aims to reconceptualize the student not merely
as a knowledge-acquiring subject but as a pedagogical being
shaped by context and transformed through observation, the
data collection process was structured to reflect this
ontological framework. The process was conducted in three

main stages: participant selection, a conceptual preparation
session, and semi-structured individual interviews.

The data collection process began with a conceptual
preparation session conducted prior to the interviews. During
this 75-minute session, four fundamental concepts of quantum
physics, wave-particle duality, observer effect, uncertainty
principle, and superposition, were presented to students in a
clear and accessible manner. Subsequently, discussions were
held on how these concepts could function as educational
metaphors. For example, the "wave-particle duality" metaphor
was framed to represent the varying behaviors of students
across different learning environments, while the "observer
effect" was introduced as a metaphor for how the presence of
the teacher or the system could transform a student's subjective
performance. Given that the metaphors central to the research
topic were explicitly introduced and exemplified before data
collection, there was an awareness of the potential ‘priming
effect,” whereby participants’ spontaneous and self-generated
associations with the metaphors might be constrained. In
recognition of this risk, particularly relevant for an IPA
approach aiming to uncover the participant’s subjective
meaning-making, care was taken to encourage students to
explore personal and idiosyncratic interpretations beyond the
examples provided, and to avoid framing the metaphors in a
way that would predetermine or narrow their responses.

In acknowledging that the study incorporated both small-
group discussions and individual interviews, there was an
awareness of the potential for “social interaction bias,”
whereby participants might develop shared discourses or align
their views through peer influence. This is particularly relevant
in the context of IPA, which focuses on the individuality of
lived experiences and is generally cautious about group
formats even for preliminary data. To mitigate this risk, the
group activity was explicitly framed as a pre-interview
reflective exercise rather than a co-constructive meaning-
making session. Students were reminded that their
forthcoming individual interviews were the primary focus of
the study and that their personal, unique, and potentially
divergent perspectives were of the highest value. Furthermore,
prompts during the group discussions were intentionally
designed to remain open-ended and non-directive, reducing
the likelihood of converging toward a collective narrative.

In the second part of the session, students were divided into
small groups of three, and each group was assigned one
quantum metaphor. They were asked to engage in short
discussions around the question: “What might this metaphor
represent in your educational life?”” These group discussions
encouraged students to connect with the metaphors not only
cognitively but also experientially and emotionally. At the end
of the session, each student was asked to individually write
down which metaphor they felt most connected to and why.
These individual narratives served as preliminary insights for
the subsequent interview process and as important records of
the students’ initial conceptual positioning.

The final stage of data collection consisted of semi-
structured individual interviews conducted with each
participant. Interviews were conducted either face-to-face or
online, each lasting approximately 45 to 60 minutes. With
participants’ consent, all interviews were audio-recorded and
later transcribed. The open-ended questions included in the
interview form aimed to explore how students related
personally, pedagogically, and cognitively to the four quantum
metaphors. This approach provided students with an
opportunity not only to articulate their processes of knowledge
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acquisition but also to express how they constructed their
relationships with teachers, their experiences of examinations,
their emotional positioning within learning environments, and
their broader subjective learning identities.

Data Analysis Techniques

The qualitative data in this study were analyzed using (IPA),
which is specifically designed to explore in depth how
individuals make sense of their lived experiences (Smith et al.,
2009). In line with IPA’s idiographic and interpretative
orientation, the analysis process focused on preserving the
individuality of each participant’s meaning-making while also
identifying points of convergence across cases.

The analysis followed the sequential steps recommended in
IPA methodology:

1. Reading and re-reading each transcript to achieve deep
familiarity with the participant’s account.

2. Making detailed initial notes on descriptive content,
linguistic features, and preliminary conceptual
interpretations.

3. Transforming these exploratory notes into emergent
themes that capture the psychological essence of the
participant’s meaning.

4. Searching for connections across emergent themes
within each case and clustering them into superordinate
themes.

5. Repeating the process for each new case while
bracketing prior interpretations to maintain an
idiographic focus.

6. Identifying patterns across cases, noting both shared
themes and individual divergences, and refining the
thematic structure accordingly.

All interviews were transcribed verbatim by the researcher,
and each participant was assigned an anonymized code (e.g.,
P1, P2) to ensure confidentiality. The coding process was
carried out manually, and the interpretative dimension of IPA
was maintained through a double hermeneutic approach,
whereby the researcher sought to make sense of how
participants made sense of their own experiences.

To ensure validity and credibility, addressing the first
reviewer’s emphasis, multiple strategies were incorporated:
peer debriefing with two qualitative research experts to review
coding and theme construction; constant comparison between
emerging themes and raw data to prevent interpretative drift;
and participant validation (member checking) by sharing
preliminary interpretations with selected participants for
feedback. These measures verified that the themes accurately
reflected participants’ intended meanings while strengthening
the trustworthiness of the findings.

Findings

This section presents the analysis of the data obtained through
in-depth interviews conducted with undergraduate students
from the physics department. The analysis process aimed to
reveal how participants conceptualized four fundamental
quantum physics concepts, wave-particle duality, observer
effect, uncertainty principle, and superposition, through
educational metaphors. These concepts were treated not
merely as physical notions but also as metaphorical structures
representing students' learning processes, identity formation,
and assessment experiences.

In line with the thematic analysis, the findings were
structured around each quantum metaphor separately, with
each theme supported by distinctive codes and participants'
narratives. As students’ ways of expressing their subjective
experiences gained meaning through the metaphors, these
themes were also evaluated as pedagogical interpretative
grounds. In this context, metaphors functioned not only as
conceptual explanatory tools but also as mechanisms for
meaning-making that revealed how students positioned
themselves within educational environments and how they
made sense of their existence within these contexts. All
findings presented in this section are derived solely from the
semi-structured individual interviews. The small-group
reflective activity conducted prior to the interviews served
only as a preparatory exercise, enabling participants to
formulate their initial personal connections with the quantum
metaphors. The written reflections produced in this activity
were not analyzed as a separate dataset but were used
exclusively to inform and contextualize the subsequent
interview process.

Furthermore, each metaphorical theme was supported not
only through textual analysis but also through visually
structured diagrams (e.g., Figure 1, Figure 2). These visuals
were designed to expose the pedagogical and ontological
meanings embedded in the metaphors, both theoretically and
intuitively, and were presented at the end of each theme. In
doing so, the findings were reconstructed not only on a
content-based but also on a visual-epistemological level.

According to Table 2, the wave-particle duality metaphor
provides a strong conceptual foundation for understanding that
the behaviors students exhibit during their learning processes
are not fixed but contextually shaped. Narratives highlighted
in the interviews reveal that students experience their presence
in educational environments not as a manifestation of a fixed
identity but as a continuously shifting and reconstructed
structure. This dynamic is closer to the uncertain and multiple
subjectivities proposed by quantum theory than to the
Cartesian model of the subject.

Table 2. Thematic findings on the wave-particle duality metaphor

Theme Subtheme Code Frequency Participant Description

Contextual Learning Variation According to  Individual vs group 5 P2: 'T’m very clear when I study alone, but

Experience Learning Environment difference I expand in class discussions. Like light.'
Changing Role Based oral success, written 4 P7: 'I struggle in exams but explain well in
on Assessment Type struggle class. It's like I'm two people.'

Fluid Identity in Rejection of Singular Success is not fixed 6 P11: 'T'm not just exam success.

Learning Success Definition Sometimes I write well, sometimes I talk

well.'

Variation Accordingto  Learning style 5 PS: 'Sometimes I'm active, sometimes
Learning Environment changes with context reserved. It depends on the environment.'
Rejection of Singular Identity is not stable 7 P8: 'I don’t always respond the same. The

Success Definition

context and people affect me.'
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For instance, P2’s statement "When I study at home, I feel
very focused, but in the classroom, I disperse. I feel like light."
illustrates not merely a change in behavior across different
contexts, but a fundamental transformation of being itself
depending on the environment. Here, the student does not
merely act differently; they become a different "self." This
expression represents the student's capacity to diffuse like a
wave and to exist relationally rather than individually.

Similarly, P7’s remark, “I struggle during exams but feel

comfortable when explaining in class,” demonstrates how
classical assessment practices in education constrain the
student's potential. In this context, the exam functions as a
rigid and sharp measurement tool, like a particle, whereas in-
class expression enables a more expansive, wave-like
performance. The student experiences an epistemological
existence caught between these two contexts.
P11’s statement captures a subjectivity that is aware of this
tension: "I am not just my exam performance. Sometimes I
write well, sometimes I speak well." This sentence carries a
critique of how education traps the subject within one-
dimensional success categories. The student's expression
demands not only to move beyond the system but also to
recognize their own subjective multiplicity.

Importantly, the frequency of codes in Table 2 provides
further insights into these dynamics. High-frequency codes
such as "identity is not stable" (7) and "success is not fixed"
(6) indicate a widespread student experience of ontological
fluidity and resistance to reductionist identity frameworks.
These frequencies suggest that the tension between wave-like
multiplicity and particle-like fixity is not an isolated
phenomenon but a structural characteristic of contemporary
pedagogical subjectivation.

Equally significant are lower-frequency codes like "oral
success, written struggle" (4) and "learning style changes with
context" (5). Though less prevalent numerically, these codes
illuminate critical fracture points where students' experiences
diverge from institutional expectations. The fact that students
report performing well in oral contexts while struggling in
written assessments reveals the limitations of standardized
measurement tools, which privilege certain modalities of
expression while marginalizing others. These marginal but
resonant narratives underscore the necessity of pedagogical
approaches that accommodate diverse, context-dependent
manifestations of learning.

This analysis reveals that wave-particle duality is not
merely a physical phenomenon but a metaphorical expression
of the existential fragility and multiplicity that students
experience in learning processes. The student is neither solely
a wave nor merely a particle; rather, they are a subject
transformed through observation, shaped by context, and
constrained by the system. In this sense, the wave-particle
metaphor is far more than a pedagogical concept: it serves as
a conceptual gateway inviting a rethinking of the
contemporary ontology of the learning subject.

To visually conceptualize how this multiplicity is
pedagogically configured, Figure 1, “The Contextual
Ontology of the Student,” depicts the student as a relational
entity, oscillating between wave and particle states in response
to environmental, observational, and systemic forces. This
figure not only illustrates the dynamic formation of
subjectivity but also critiques the educational apparatuses that
seek to stabilize and fix what is inherently fluid and emergent.

Observer

Wave State

Particle State

{

System

Student

Discussion

Particle Trace

Wave State

Figure 1. The contextual ontology of the student (Created
using Microsoft PowerPoint)

Figure 1 represents the student's existence not as a fixed
entity but as a structure that collapses through observation,
changes through context, and is constrained by the system.
Rather than being a passive object of knowledge, the student
emerges as an unstable subjectivity, continuously shaped by
pedagogical interactions. The wave symbolizes the student's
capacity for multiple meanings, while the particle signifies the
system’s effort to singularize the learner. This diagram
functions as a conceptual bridge, moving from a physical
model to an ontological reorientation of pedagogical identity.

At the same time, this figure makes visible the
transformative impact of educational assessment practices on
the subject. Under the pressure of examinations, observations,
and performance expectations, the student is reduced to a
particle, whereas the wave-state, embodying potential
multiplicity, intuitive knowledge, and contextual thinking, is
progressively marginalized. Thus, the figure operates not
merely as a quantum metaphor but as a critique of the
normative construction of subjectivity within education.

The findings obtained from Table 2 support Barad’s (2007)
concept of quantum ontology, which emphasizes that entities
are resolved through observation and context. The student is
not a fixed subject but an emergent being that fluidly exists
between wave and particle states within pedagogical
environments. This also aligns with Biesta’s (2010) emphasis
on the "emergence of subjectivity" rather than the production
of stable competencies.

While the wave-particle duality makes visible the
contextual transformation of student identity, it is in dialogue
with the observer effect metaphor, which reveals how external
forces actively constrain and direct this transformation.

According to Table 3, the observer effect metaphor reveals
that students are not merely individuals reaching knowledge
but beings shaped by the very nature of observation. The
students' narratives clearly illustrate how the subject can
transform, be suppressed, or be forced into role-playing during
the learning moment.
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Table 3. Thematic findings related to the observer effect metaphor

Theme Subtheme Code Frequency Participant Description
Transformative Behavioral Change  I'm more careful when 9 P3: 'When the teacher is in the
Effect of with Teacher the teacher is in class room, I act like I'm always being
Observation Presence graded.'

Suppression of I can't act naturally, I 6 P12: 'T can’t be natural, the moment
Spontaneity perform when I’m observed, it’s like I start
observed performing.'
Pressure on Observation Based ~ Being watched during 7 PS: 'If someone stands behind me in
Performance on Exams and exams freezes me an exam, I go blank.'
Grades
Fear of Being Being watched makes 8 P6: 'When someone watches me, |
Observed me nervous panic and forget everything.'
Identification witha I keep thinking they'll 4 P10: 'T always feel like people
Sense of Inadequacy see me as a failure expect me to fail.'
Conflict of Self-  Tension Between I feel like I'm 5 P8: 'Sometimes I feel like I'm
Perception Inner and Outer watching myself from outside my body watching myself,
Observation outside it’s strange.'
Mismatch Between =~ Who I seem to be and 6 P14: 'How I look and how I feel
Observed and Felt who I feel I am don’t inside are totally different.'
Self match

Data categorized under the theme of "The Transformative
Effect of Observation" show that students' behaviors change
the moment they are observed by the teacher in the classroom.
For instance, P3’s statement, "When the teacher is in class, |
act as if I’m constantly being graded," reflects not only a fear
of surveillance but also indicates that the student's very
presence is transformed into a performance under observation.
Similarly, P12’s remark, "I cannot be natural when observed;
arole begins inside me," reveals how the student's spontaneity
is suppressed and their authentic existence succumbs to the
pressures of observation within the learning environment.

The theme of "Pressure on Performance" makes visible the
tension experienced by students when observation is converted
into measurement and evaluation. P5’s expression, "When
someone stands behind me during an exam, the words just
disappear from my mind," describes not just exam anxiety but
an epistemological collapse. In such moments, the student
does not merely lose knowledge but loses a sense of self. P10°s
statement, "It feels like people are expecting me to fail," shows
how students internalize the devaluation imposed by the
system. This theme reveals how student identity becomes
encircled by external criteria and how self-confidence is
shaped through systemic observation.

The third theme, "The Conflict of Self-Perception," points
to a rupture between the internal and external self. P14’s
words, "Inside, I feel different, but outwardly, I appear as
someone else," illustrate how student identity splits between
what is observable and what is felt. This contradiction signifies
not just a pedagogical problem but an ontological rupture in
the integrity of the learning subject. P8’s comment,
"Sometimes I feel like I am looking at myself from the
outside," shows that the student experiences even their own
existence from an alienated perspective, losing inner cohesion
under the gaze of observation.

Importantly, the frequency analysis in Table 3 offers
critical insights into how pervasive these experiences of
observation-induced transformation are. High-frequency
codes such as "behavioral change with teacher presence" (9)
and "fear of being observed" (8) reveal that the observer effect
is not a marginal phenomenon but a central mechanism
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through which educational subjectivity is constructed. These
frequencies indicate that students consistently experience a
shift from authentic self-expression to performative
compliance when under observation, supporting the
metaphor's ontological implications.

Equally noteworthy are codes with relatively lower

frequencies, such as '"identification with a sense of
inadequacy" (4) and "tension between inner and outer
observation" (5). Though less dominant numerically, these
codes expose the deeper, often unspoken internal conflicts
students face. The low frequency does not signify
insignificance; rather, it highlights the subtle but profound
psychological and existential fractures that occur when
students are subjected to constant evaluative gazes. These
narratives bring forward the nuanced ways in which
observation shapes not only behavior but also self-perception
and emotional resilience. This analysis demonstrates that the
observer effect is not merely a matter of teacher control or
evaluation but constitutes an existential mode of intervention.
Here, the student is not a passive object of observation; rather,
they become a pedagogical subject shaped, conflicted, and
suppressed through observation. In this context, the observer
effect metaphor functions as an invisible yet profound
ontological force at the heart of the learning process. This
multilayered pedagogical transformation reshapes the
student's relationship with observation not only behaviorally
but also ontologically.
To further conceptualize this process, Figure 2 visually
represents the student's pedagogical transformation under
observation. The diagram captures the tension between the
student's inner sense of self and the performative identity
imposed by the observer's gaze. By illustrating how
observation collapses the student's potential into narrow
evaluative frames, Figure 2 underscores the critical role of the
observer effect as a structuring force in educational
subjectivation. It reveals not only behavioral shifts but also the
ontological reduction of the learner from a fluid, relational
being into a measurable, performative entity.
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Observer

Role-Playing

Student

Performative Inner
Self Self

Figure 2. The pedagogical transformation of the
student in the context of the observer effect (Created using
Microsoft PowerPoint)

Figure 2 conceptually illustrates how the student's
existence under observation is pedagogically transformed.
Under the influence of the observing actor, whether the
teacher, the examination, or the system, the student moves
away from a natural state of learning and is directed toward a
performance-based identity. This shift produces a conflicted
space where the student navigates between internal self-
perception and externally imposed appearances. Particularly,
narratives around ‘role-playing,” ‘anxiety of being observed,’
and ‘self-conflict’ make visible the tension at the center of this
figure. Thus, the diagram portrays the observer effect not
merely as an instructional mechanism but as a force that
reconfigures the ontological fabric of student subjectivity.

The findings obtained from Table 3 align with Barad’s
(2007) view that the observer effect is not about passively

recording reality but actively producing it. Students experience
observation as a dual force: structuring their learning
behaviors while simultaneously shaping their processes of
identity formation. This dynamic parallels Foucault’s (1982)
theory of "subjectivation processes," where students are
disciplined and positioned within performance-oriented
identities under pedagogical surveillance.

While the observer effect elucidates how external gazes
impose performative identities on students, the uncertainty
principle metaphor further reveals the internal consequences
of this imposition, exposing experiences of disorientation and
indecision that destabilize the learner's sense of self.

According to Table 4, the metaphor of the Uncertainty
Principle reveals that students confront not only knowledge
but also indecision, fragility, and a loss of direction throughout
their learning processes. The student appears not as a subject
advancing along a fixed path, but as a pedagogical actor
striving to exist on a constantly shifting, often destabilized
ground of knowledge and identity.

The theme of "Indecision and Loss of Direction" focuses
on instances where students become paralyzed and disoriented
in the face of uncertainty. P2’s statement, "I can’t find my way;
everything feels so uncertain," points not only to academic
disorientation but to an existential loss of direction. Similarly,
P5’s comment, "There are always two paths in front of me, but
I never know which one to choose," highlights how decision-
making processes produce a sense of pressure and helplessness
in the student.

The theme "Uncertainty in the Learning Process" reveals
how students’ trust in knowledge is continually shaken. P7’s
observation, "One day we learn something, and the next day
new information arrives," expresses a loss of faith in the
permanence of knowledge. Such epistemological shifts
undermine not only the student’s motivation to learn but also
their trust in the educational system itself. P13’s statement, "It
feels like the knowledge we learn today becomes obsolete
tomorrow," shows how this insecurity gradually internalizes
into a deeper rupture.

Table 4. Thematic findings related to the uncertainty principle metaphor

Theme Subtheme Code Frequency Participant Description
Discontinuity of  Fluctuation of Self- I can’t define myself — I'm 6 P9: 'T can't fix my identity —
Identity Positioning one way one day, another it's a slippery ground.'

the next
Sometimes I don't The question 'who am I' 5 P6: 'Sometimes I forget who I
recognize myself sometimes overwhelms me am.'
Indecision and Difficulty in Setting I lose my direction, I don’t 8 P2: 'l can't find my way,
Loss of Goals know which path to follow everything feels uncertain.'
Direction
I can't figure out what I always have options but 5 P5: 'There are always two
to do can’t decide paths but I can’t choose either.'
Uncertainty in Everything changes I feel like knowledge is 4 P13: "What we learn today
the Learning too fast constantly being disproven feels obsolete tomorrow.'
Process
Sometimes what I thought 7 P7: 'One day we learn
Instability of was right turns out wrong something, the next day it's
Knowledge the next day replaced.'
6 P10: 'With technology,
What I learn today Most of what I learn everything changes too
feels outdated changes so fast quickly.'
tomorrow
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The third theme, "The Discontinuity of Identity," discloses
how uncertainty permeates not only the realm of knowledge
but also the student's subjective existence. P9’s remark, "I can't
situate myself into a stable identity; it feels like slippery
ground," suggests that within pedagogical contexts, the student
is positioned not as a fixed subject but as a constantly shifting
and redefined self. This conflict becomes even more radical in
P6’s expression, "Sometimes | feel like I forget who I am,"
making visible the fragmentation of the student's being.

Crucially, the frequency distribution of codes in Table 4
deepens our understanding of how pervasive these experiences
of uncertainty are in educational contexts. Codes such as
"difficulty in setting goals" (8) and "instability of knowledge"
(7) show that uncertainty is not a marginal or exceptional
experience but a systemic and recurring phenomenon for
students. These high frequencies suggest that feelings of
disorientation, epistemic fragility, and identity discontinuity
are structurally embedded within the Ilearning process,
reinforcing the metaphor's relevance.

At the same time, lower-frequency codes like "fluctuation
of self-positioning" (6) and "sometimes I forget who I am" (5)
offer critical insights into the deeper existential dimensions of
uncertainty. Although these narratives are less numerically
dominant, they expose the subtle but profound ontological
ruptures students experience. These codes reveal that
uncertainty is not merely an external challenge related to
knowledge acquisition but an internal struggle over
maintaining a coherent sense of self amidst pedagogical
expectations.

This thematic structure demonstrates that the metaphor of
the Uncertainty Principle creates a profound field of tension
not only at the level of knowledge but also within the very
process of becoming a subject. Learning is no longer a linear
process; rather, it unfolds on an ontological ground that is
undecidable, unreliable, and impossible to stabilize. In this
way, uncertainty has emerged as a central metaphor structuring
the pedagogical experience of the contemporary student.

Figure 3 wvisually encapsulates this ontological
destabilization by portraying the student as a fragmented,
directionless entity navigating an ever-shifting landscape of
knowledge and identity. The diagram emphasizes that learning
does not progress through a clear trajectory but through non-
linear, intersecting paths marked by indecision, discontinuity,
and epistemic turbulence. This visual mapping not only
illustrates the pedagogical implications of uncertainty but also
critiques the educational system's failure to accommodate the
inherent fluidity of the learner’s becoming.

The existential dissolution brought about by uncertainty,
and the pedagogical repositioning of the student’s relationship
with it, is visually represented in Figure 3.

Figure 3 conceptually represents the student, within the
context of the uncertainty metaphor, not merely as
experiencing cognitive confusion but as becoming
pedagogically disoriented. This visual structure positions the
student not as an autonomous subject with a stable identity but
as a figure unable to make decisions, unable to stabilize
knowledge, and unable to maintain a coherent sense of self.
Rather than occupying a central locus, the student is situated
within a fragmented epistemic field, where conflicting and
discontinuous knowledge flows collide from multiple
directions. This spatial arrangement emphasizes that learning
is not a process of central progression but rather a dispersed,
transient, and fragile mode of becoming.
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Moreover, the non-linear structure of the figure
demonstrates that the student's learning process does not fit
within traditional pedagogical categories of progression or
regression. Rather, the student is continuously repositioned
among various fragments of knowledge. This condition
transcends cognitive instability, revealing deep-seated
ontological ruptures where the learner simultaneously pursues
knowledge while questioning its permanence and reliability.

Thus, Figure 3 portrays learning not as a linear acquisition
of information but as an ongoing negotiation of self amidst
epistemic uncertainty. In this context, uncertainty emerges not
as a pedagogical obstacle but as the foundational ontological
condition of contemporary studenthood.

No direction
—_—

Disintegration

Unstable
identity

Figure 3. The student’s directionless, transient, and
fragmented pedagogical positioning within the metaphor of
the uncertainty principle (Created using Microsoft
PowerPoint)

The findings obtained from Table 4 are consistent with
Heisenberg’s (1958) epistemological and ontological
interpretations of the uncertainty principle. Student identity
and knowledge are neither fixed nor predictable; rather, they
continuously shift depending on context, time, and
observation. This also intersects with Biesta’s (2004) emphasis
on the illusion of "secure knowledge," highlighting that
learning to live with uncertainty becomes an existential skill in
education.

While the uncertainty principle elucidates the
fragmentation students experience across identity and
knowledge domains, the superposition metaphor extends this
understanding by illustrating how students simultaneously
inhabit multiple, overlapping identity positions within these
fragmented realities.

According to Table 5, the superposition metaphor reveals
that students do not possess stable and consistent identities but
can simultaneously exist in multiple pedagogical, social, and
emotional positions. This metaphor resonates not only in
quantum physics but also in the fragmented and simultaneous
identity experiences of contemporary students.

Under the theme of "Experiencing Multiple Identities,"
students expressed that they embody different identities
depending on the context. P1’s statement, "I am one person at
school, another at home, and completely different with my
friends," illustrates that these identity transitions are not
random but are contextually triggered states of superposition.
This experience makes it difficult for students to construct a
coherent sense of self and weakens their sense of pedagogical
belonging.
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Table 5. Thematic structure related to the superposition metaphor

Theme Subtheme Code Frequency Participant Description
Conlflict in Tension Between My family wants 5 P13: 'My family says
Educational Personal and something, I dream of engineering, but I dream of
Orientation Environmental Goals  something else theater — there’s so much

pressure.'

Uncertainty in Goals I can’t set goals 7 P7: Tdon’t even have a career

and Direction because I’m not sure plan, because I can’t decide on
what I want anything.'

Multiple Identity Mismatch Between I act differently at 4 P9: 'Sometimes I feel like I
Experience Internal and External school than I do at forget who I really am when

Identity home I’'m at school.'

Simultaneous Roles While studying I’'m a 6 P1: 'T’'m someone at school,
student, at home a someone else at home, and
brother, outside completely different with
someone else friends.'

Unresolved Learning  Lack of a Stable Sometimes I’'m highly 6 P11: 'One day my motivation
States Learning Style motivated, other times is high, the next it hits rock
completely indifferent bottom.'

Unclear Learning Even I don’t know 5 P4: 'T always find myself

Attitudes

how or when I
actually learn

learning in different ways, but
I can’t settle into a routine.'

The theme of "Indeterminate Learning States" focuses on
students’ inability to maintain stability in their learning
attitudes. P4’s remark, "I always find myself learning in
different ways, but I can’t establish a consistent pattern,”
shows that not only learning styles but also the meanings
attributed to learning are in constant flux. In such situations,
the student struggles to define themselves as a learning subject,
uncertain about what motivates them, what methods work, or
what they believe in.

The theme of "Conflict in Educational Orientation”
highlights the tension between students’ internal desires and
external expectations. P13’s statement, "My family wants me
to study engineering, but I am thinking about theater; there's a
lot of pressure," shows that students can remain in a
superposed state not only regarding career goals but also
concerning the direction and purpose of their learning. This
conflict impedes decision-making processes and produces a
persistent sense of disorientation in the student.

In this context, the superposition metaphor associates the
pedagogical subject not with stability but with multiplication,
albeit at the cost of losing coherence within this multiplicity.
Because the student cannot be anchored to a single role,
identity, or learning attitude, they inevitably conflict with the
educational system's expectation for clarity and consistency.
This analysis indicates that in contemporary pedagogical
environments, the student must be reimagined not as a
singular, unified subject but as a dispersed and fragmented
one.

The frequency analysis in Table 5 reinforces this
interpretation by showing how recurrent these fragmented
identity experiences are. Codes such as "uncertainty in goals
and direction" (7) and "simultaneous roles" (6) indicate that
students frequently navigate multiple, overlapping positions
without being able to prioritize or integrate them. These
frequencies demonstrate that the superposition metaphor is not
a marginal phenomenon but a structural condition of the
modern learning subject.

At the same time, lower-frequency codes like "mismatch
between internal and external identity" (4) and '"unclear
learning attitudes" (5) reveal more subtle but equally critical

dynamics. These codes highlight the internal conflicts students
face when their self-perception diverges from external
expectations or when their motivations fluctuate
unpredictably. Though less numerically dominant, these
experiences point to the psychological and emotional toll of
inhabiting multiple, often contradictory identity positions.

Figure 4 visually synthesizes these complexities by
depicting the student’s pedagogical positioning as inherently
multiple, scattered, and transient. The diagram illustrates how
the educational system's demand for singularity and coherence
clashes with the student's lived reality of superposed identities
and shifting motivations. By mapping these tensions, Figure 4
offers a conceptual framework for understanding the
superposition metaphor not just as a descriptive tool but as a
critical lens for rethinking the ontology of the learner.

Within this framework, Figure 4 conceptually visualizes
how the superposition metaphor generates multiple, scattered,
and transient positionings in the student’s process of
pedagogical subjectivation.

Overlapping

Educational

Orientations
Lt

Multiple
Identities

Conflicting
Learning
Attitudes

Figure 4. The student’s multiple and indecisive pedagogical
positioning within the metaphor of superposition (Created
using Microsoft PowerPoint)

Figure 4 demonstrates that the student, within the
pedagogical process, does not occupy a singular and coherent
identity but rather exists simultaneously in multiple positions.
The overlapping figures symbolize how the student carries
different roles, conflicting learning attitudes, and orientations
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at the same time. This multiplicity renders the student’s
pedagogical experience as a stratified process, shaped not only
by knowledge acquisition but by continuous negotiations of
identity, belonging, and directional orientation. The visual
structure illustrates that the student does not maintain a fixed
position but instead navigates between internal desires and
external expectations, occupying unstable and transient
positionalities.

In this framework, the superposition metaphor reframes the
student as a relational and fragmented subject, perpetually
reconfigured through contextual shifts, rather than as a stable
educational entity.

The findings obtained from Table 5 offer a pedagogical
analogy to the quantum principle of superposition: the student
does not exist within a single, fixed identity but simultaneously
inhabits multiple, often conflicting positions. This corresponds
with Biesta’s (2010) emphasis that "identity formation through
learning" is not a closed process but one that remains in
perpetual negotiation, and aligns with Barad’s (2007) notion
of ontological entanglement, where subjectivities emerge

through relational intra-actions rather than pre-given
structures.
Thus, the pedagogical subjectification of students

materializes not as a linear trajectory but as an entangled
experience of coexisting, transient, and sometimes
contradictory positionalities.

The student's unfixable, multiple, and dynamic subjectivity
is not only intertwined with the metaphor of superposition but
also deeply resonates with the dynamics illustrated in wave-
particle duality, observer effect, and uncertainty principle
metaphors, collectively constituting a holistic quantum
ontology of learning.

The complex structural relationships among these
metaphors and the conceptual links between all codes are
visually presented in Figure 5.

Changed

Enabled
by context
Transtormed |
by the system

Suppressed

h ibited

ug Imaginatiol

Contradiction

Figure 5. Hierarchical and thematic relationships of codes
from four quantum metaphors (Created using Lucidchart)

Figure 5 reveals not only the thematic clustering of the
codes derived from the four quantum metaphors but also the

implicit transitions, points of intersection, and structural
overlaps among these codes. The student is dynamically
positioned along the axes of identity, knowledge,
environmental pressure, and learning attitude, continuously
shifting rather than occupying a fixed point. Therefore, rather
than clear-cut separations between the metaphors, there are
complementary, overlapping, and sometimes intersecting
conceptual connections.

For instance, the links drawn between the codes of
"inability to define oneself," "role-playing," and "experiencing
multiple selves" show how the student's identity is
reconstructed both through external observation and internal
disorientation. Similarly, the connections among ‘the
transience of knowledge,” ‘indecisiveness,” and ‘instability of
learning styles,” although categorized under different
metaphors, collectively produce a narrative of how the student
becomes disoriented within an epistemological void.

The web-like design of the map illustrates that these codes
are not confined to their respective metaphors but instead
shape the pedagogical subject multidimensionally through
cross-transitions. Reinforcing this structure, the student's
learning existence unfolds as multi-centered and circular,
mirroring the fragmented nature of contemporary studenthood,
the continuous movement of pedagogical identity, and the
pervasive insecurity regarding knowledge.

Figure 5 embodies not a static conceptual map, but a
dynamic field where the pedagogical subject's quantum-like
oscillations materialize, offering a visual ontology of learning
that challenges linear and compartmentalized educational
models.

Discussion

The findings of this study indicate that quantum metaphors
function as more than analogical tools in educational contexts;
they offer interpretative spaces through which students
articulate and negotiate their learning identities. The
metaphors of wave-particle duality, observer effect,
uncertainty principle, and superposition enabled participants
to express experiences that might otherwise remain implicit,
particularly regarding the fluid and context-dependent nature
of their educational subjectivities (Doll, 1993; Lakoff &
Johnson, 2003).

In the case of wave-particle duality, students often
described shifts in their learning identity depending on
classroom context, interaction with peers or teachers, and
assessment practices. These descriptions illustrate that learner
identity is not fixed but constantly reconstructed through
changing pedagogical conditions (Mitchell et al., 2016;
Whitehead, 1978). For example, some participants described
moments when they felt confident and expressive in oral
contexts yet constrained and hesitant in written examinations,
showing how educational environments privilege certain
performances over others.

The observer effect metaphor revealed how the perceived
presence of authority figures influenced students’ engagement
and self-perception. Several participants noted that their
behavior, confidence, and even self-definition changed when
they felt under observation. This resonates with Barad’s (2007)
view that observation is not a neutral act but one that actively
shapes the phenomenon being observed. In educational

contexts, such observation often translated into self-
monitoring and a heightened sense of vulnerability.
The uncertainty principle metaphor was used by

participants to convey the instability and unpredictability of
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their learning trajectories. Students associated uncertainty with
both difficulty in setting fixed goals and the challenge of
maintaining a coherent sense of self within an evolving
educational journey. While some framed this instability as a
source of anxiety, others perceived it as an opening for
flexibility and adaptation, aligning with perspectives that see
uncertainty as a generative condition for learning (Peters,
2019; Taylor, 2013).

Finally, the superposition metaphor captured the
coexistence of multiple roles, attitudes, and self-
understandings within the same learner. Participants often
spoke of simultaneously occupying different and even
conflicting positions, such as being both confident in subject
mastery yet doubtful about future academic paths. This
multiplicity highlights that students navigate learning not as a
linear progression but as a continual balancing of competing
demands and aspirations.

Rather than introducing a new theoretical framework
disconnected from the data, these findings point toward the
relevance of existing perspectives in poststructuralist and
posthumanist educational theory (Snaza & Weaver, 2015;
Taylor & Hughes, 2016). The metaphors used by students
invite a pedagogical approach that recognizes learning as a
process of negotiating identity, meaning, and relational
positioning within dynamic and sometimes contradictory
contexts. Such an approach shifts attention from fixed
outcomes toward the lived, interpretative experiences of
learners, consistent with the principles of Interpretative
Phenomenological Analysis (Smith et al., 2009), which
prioritize depth of meaning over frequency counts.

Conclusion

Returning to the central inquiry of this study, quantum
metaphors have demonstrated their conceptual power in
redefining how the pedagogical being of the student is
understood. Rather than merely serving as analogical tools,
these metaphors illuminate the fluid, relational, and context-
dependent nature of student subjectivities. The findings reveal
that students do not possess fixed identities or learning
trajectories; instead, they navigate educational environments
through continuously shifting, contextually mediated
experiences of self.

The wave-particle duality foregrounds this dynamic by
showing how learners oscillate between modes of being,
resisting simplistic categorizations of success and failure.
Similarly, the observer effect underscores the material-
discursive role of educational practices in shaping, not merely
recording, student realities. The uncertainty principle
problematises linear and deterministic models of learning,
while the superposition metaphor captures the multiplicity of
roles and desires that coexist within the learner.

In practical terms, these insights suggest that educational
practices should move beyond standardized, outcome-driven
models toward more relational and flexible approaches. For
instance, integrating quantum metaphors into teacher
reflection practices could help educators recognize and
respond to the evolving, situational identities of their students.
Assessment methods might also be reimagined to
accommodate the non-linear, emergent nature of learning,
valuing processual engagement over fixed competencies.

The ontological lens provided by quantum metaphors thus
compels a rethinking of foundational educational assumptions.
Rather than viewing learning as the mere accumulation of
knowledge or skills, this perspective emphasizes the co-

constitutive interplay between learner, context, and
pedagogical interaction. In doing so, it reframes the student not
as a static, measurable subject but as a situated, dynamically
becoming presence within the educational process.

Ultimately, the study proposes that embracing ontological
multiplicity and uncertainty is not a limitation but an ethical
imperative for contemporary education. By honoring the
complex and fluid nature of student subjectivities, educators
can foster learning environments that are more inclusive,
responsive, and attuned to the realities of pedagogical
existence.

Recommendations

Assessment processes within educational systems should not
be limited to determining "what the student is" at a given
moment; rather, they should aim to create pedagogical
environments that support the student's processes of becoming
and transformation. Educational institutions must develop
flexible, relational, and process-centered evaluation models
that provide space for the learner’s potential multiplicity and
contextual existence.

Moreover, strengthening metaphor-based ontological
sensitivity within teacher education programs has become a
critical necessity. Future teachers must be philosophically
equipped to conceptualize the learner not as a fixed subject,
but as a being that changes with context, remains open to
observation, and carries multiple identities. Integrating
quantum metaphors into teacher education can cultivate a
powerful awareness in this regard (Peters, 2020). Thus, a
quantum-based pedagogical approach would not only respond
to the complex educational needs of contemporary society but
could also restructure educational systems with transformative
potential.
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Appendix: Conceptual clarification of quantum metaphors
This appendix provides conceptual clarifications of the
quantum metaphors referenced in the study, aiming to support
readers in understanding the relationship between their
physical meanings and pedagogical interpretations (Barad,
2007; Bohr, 1958; Fenwick & Edwards, 2012; Heisenberg,
1958; Saban, 2006; Sfard, 1998).

1. Wave-particle duality

In quantum physics, wave-particle duality refers to the
phenomenon where entities such as electrons and photons
exhibit both wave-like and particle-like properties depending
on how they are measured. This challenges the classical notion
of fixed, intrinsic states, emphasizing that the nature of a
quantum entity is determined through observation (Bohr,
1958; Heisenberg, 1958). In the pedagogical context, this
metaphor illustrates the fluid, context-dependent, and multiple
nature of learner identity, which resists fixed categorizations
(Barad, 2007; Sfard, 1998).

2. Observer effect

The observer effect describes how the act of observing or
measuring a quantum system inevitably alters its state. In
quantum mechanics, observation is not a passive process but
an active intervention that shapes reality (Bohr, 1958;
Heisenberg, 1958). Pedagogically, this metaphor signifies how
students'  behaviors, self-perceptions, and identity
constructions are influenced and transformed through external
attention, evaluation, and surveillance (Barad, 2007, 2012;
Foucault, 1982).

3. Uncertainty principle

Heisenberg's uncertainty principle posits that certain pairs of
properties (such as position and momentum) cannot be
precisely known simultaneously. This principle reveals the
inherent limitations of objective knowledge and the
fundamental indeterminacy of reality (Heisenberg, 1958). As
a metaphor, it represents the instability, fragmentation, and
constant negotiation of knowledge and identity that students
experience in learning processes (Biesta, 2004; St. Pierre,
2013).

4. Superposition

Superposition refers to the ability of a quantum system to exist
in multiple states simultaneously until an observation
collapses these states into a singular outcome (Bohr, 1958;
Heisenberg, 1958). In educational contexts, this metaphor
captures how students simultaneously embody multiple, and
sometimes conflicting, roles, identities, and learning
orientations, which are often reduced to singular, standardized
identities under institutional pressures (Barad, 2007; Biesta,
2010).
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Abstract: This meta-synthesis study systematically examines recent research on the use of artificial intelligence (AI)
in education, a field that has rapidly expanded in recent years. The primary aim is to evaluate the effects of Al, explore
stakeholders’ perceptions and acceptance levels, and assess future trends. Master’s and doctoral theses published between
2018 and 2023 were identified through the Higher Education Council National Thesis Center (YOKTEZ) and ProQuest
databases. Following PRISMA guidelines, inclusion and exclusion criteria were applied, allowing only English or
Turkish full-text theses or dissertations that used qualitative or mixed methods at the K-12 or higher education levels.
Studies employing quantitative methods, focusing on non-educational domains, or lacking full-text access were excluded.
Ultimately, 27 studies were selected. These were analyzed using the meta-synthesis process described by Polat and Ay
(2016), and thematic findings were synthesized. Results indicate that Al enhances academic achievement, personalizes
learning, and enriches instructional practices. Teachers and students generally express positive attitudes toward Al,
though concerns remain about data privacy, security, and ethical issues. The findings also highlight challenges, such as
insufficient technological infrastructure, limited institutional support, and the need for substantial budgets. The study
concludes that strategic national policies are essential for effectively transitioning to Al-supported educational systems.

Keywords: Artificial intelligence in education, educational technology in Al, Al-based educational tools.

07z: Bu meta-sentez galigmasi, son yillarda hizla genisleyen bir alan olan egitimde yapay zeka (YZ) kullanimina iliskin
giincel arastirmalart sistematik bigimde incelemektedir. Calismanin temel amaci, YZ destekli uygulamalarmn etkilerini
degerlendirmek, paydaslarin algi ve kabul diizeylerini ortaya koymak ve gelecege yonelik egilimleri incelemektir. 2018—
2023 yillari arasinda yayimlanan yiiksek lisans ve doktora tezleri, Yiiksekdgretim Kurulu Ulusal Tez Merkezi (YOKTEZ)
ve ProQuest veri tabanlar1 araciligiyla belirlenmistir. PRISMA kilavuzlari dogrultusunda dahil etme ve hari¢ tutma
olgiitleri uygulanmus; yalnizca ingilizce veya Tiirkge, tam metin erisimi bulunan, K-12 ya da yiiksekogretim diizeyinde
yiiriitiilmiis nitel veya karma yontem tezleri analize alinmistir. Nicel yontem kullanan, egitim dis1 alanlara odaklanan
veya tam metin erisimi olmayan ¢alismalar kapsam dis1 birakilmistir. Sonugta 27 tez secilmis ve Polat ve Ay’m (2016)
tanimladig1 meta-sentez siireci dogrultusunda tematik olarak incelenmistir. Bulgular, YZ nin akademik basariya katki
sagladigmi, Ogrenme siireglerini kisisellestirdigini ve ogretim yontemlerini zenginlestirdigini gostermektedir.
Ogretmenler ve dgrenciler YZ’ye genel olarak olumlu yaklagmakta; ancak veri gizliligi, giivenlik ve etik konularinda
kaygilar da tasimaktadir. Ayrica teknolojik altyapr yetersizlikleri, sinirli kurumsal destek ve yiiksek biitge gereklilikleri
onemli engeller olarak belirlenmistir. Calisma, YZ destekli egitim sistemlerine geciste ulusal diizeyde stratejik
politikalarin gelistirilmesi gerektigi sonucuna ulagmustir.

Anahtar Kelimeler: Egitimde yapay zeka, yapay zekada egitim teknolojisi, yapay zeka tabanl egitim araglart
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Introduction

such as student application and registration, budgeting, class
assignments, and purchasing activities (Isler & Kilig, 2021).

Artificial intelligence, which is developed by imitating human
intelligence, is the modeling of human learning by machines
(Almasri, 2024; Coskun & Giilleroglu, 2021). Rapid
developments in Al are becoming increasingly widespread in
various areas of the education process. Personalizing teaching
and learning environments further increases the interest in Al.
Al applications allow students to learn at their own level,
speed, and style (Isler & Kilig, 2021; Shete et al., 2024).
Countries such as China and America, which have achieved
substantial success in Al, have transformed their education
systems toward using and developing Al systems (Knox,
2020). Additionally, when Al studies in the field of education
are examined, one can come across not only information-based
applications such as personalized education systems,
intelligent agents, chatbots, evaluation systems, and article
analysis systems but also different applications in different
areas of education such as course programs, exam
management, language translations, and cyber security
(Arslan, 2020). Educational administrators gain efficiency by
using artificial intelligence (Al) systems in management tasks

Artificial intelligence has come to the forefront as a
technology that has led to radical changes in education.
Although these developments are intended to simplify
processes, they raise some concerns. Data security, the risk of
increasing inequalities, and the fear that the role of teachers
will diminish are among the main criticisms of using Al in
education (Bai et al., 2023; Felix, 2020; Shete et al., 2024). In
integrating Al into the education system, it is important to
carefully evaluate its ethical and social impacts (Ferhataj et al.,
2025). Although the volume of academic research in Al has
steadily increased, studies focusing on its educational
applications remain relatively limited (Arik & Seferoglu,
2022; Tlili et al., 2025).

The primary rationale for conducting this study, which
concentrates on perceptions of and approaches to using Al in
education, stems from the accelerated advancement of Al
technologies. Recent review studies discuss the impact of Al
usage in education (e.g., Batista et al., 2024; Bond et al., 2024;
Bozkurt et al., 2021; Martin et al., 2024; Zawacki-Richter et
al., 2019). However, more research might still be needed to
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comprehensively understand the social, individual, ethical,
and educational implications. This research investigates the
factors that shape positive and negative perceptions of Al. The
study aims to critically analyze the integration of Al in diverse
educational contexts and establish a foundational framework
for its future applications. It aims to contribute to the broader
literature on Al by facilitating informed decision-making
through a nuanced understanding of its potential benefits and
risks.

Literature Review

People have been curious about building machines that can
think and act intelligently throughout history. Various efforts
were devoted to making this idea a reality. For example, in
1950, Alan Turing, an important figure in the Al field,
developed a Turing machine intelligence test, questioning the
thinkability of machines. In 1950, the concept of Al was first
articulated at a conference held at Dartmouth College
(Nabiyev & Eriimit, 2022). Following 1960, as technological
progress accelerated, Al research expanded beyond simple
thinking machines to develop more sophisticated algorithms
and systems to imitate human intelligence. The world
witnessed the emergence of diverse artificial intelligence (AI)
technologies, including artificial neural networks, intelligent
agents, natural language processing, expert systems, and
robotics (Kayabas, 2010). Key developments in Al include
IBM’s chess-playing computer defeating a chess champion in
1997, the rise of virtual assistants like Siri, Google Assistant,
and Cortana between 2011 and 2014, AlphaGo’s victory in the
game of Go in 2016, and the establishment of ethical Al
guidelines in the EU in 2018 (Ghimire & Edwards, 2024;
Nabiyev & Eriimit, 2022).

The current review study was initiated in 2023, and during
the preparation of the current study, the literature has shown
limited use of Al in education, particularly with the assistance
of ChatGPT. The release of transformative language models,
such as GPT-3 in 2020 and ChatGPT in 2022, led to a
significant turning point in the field. This rapid advancement
in large language models (LLMs), a subset of Al, has enhanced
the ability to process and generate human-like text. Generative
Al is a broader term used for Al capable of creating text,
visuals, sound, and other elements using just a few prompts
(Ghimire & Edwards, 2024; Nabiyev & Erlimit, 2022).
Nabiyev (2021) defined Al as the ability of a computer or a
computer-controlled machine to perform tasks that require
high-level cognitive processes, i.e., the ability of machines to
imitate human skills. The primary Al techniques include
expert systems, fuzzy logic, genetic algorithms, artificial
neural networks, intelligent agents, decision trees, and
Bayesian networks (Akdeniz & Ozding, 2021). However, no
consensus exists on which techniques fit best for learning
theories (Fahimirad & Kotamjani, 2018).

Education is an evolving process that is influenced by
societal needs and technology. It started with books and
progressed through radio, television, computers, and the
internet, enabling access to diverse resources anytime and
anywhere (Korucu & Biger, 2022). The recent integration of
Al further signifies a transformative phase in education (Dag,
2022). According to Nabiyev and Eriimit (2022), Al is
employed in education for automatic achievement assessment,
prior knowledge reinforcement, instructor-student evaluation,
virtual classroom assistants, and personalized learning.

According to Fahimirad and Kotamjani (2018), Al can
transform education differently. It makes grading automatic,

saving time for teachers. Al tutors can assist students with
essential topics. It can provide feedback on the progress of
students. Al can substitute some teaching tasks, but will likely
shift teachers to facilitators. In a judgment-free environment,
Al fosters trial-and-error learning (Fahimirad & Kotamjani,
2018). Learning analytics employs Al to examine massive
amounts of data to recognize patterns and anticipate outcomes.
Chatbots and virtual assistants enhance the interaction
between students and educational technologies, leading to
more interactive experiences (Ouyang & Jiao, 2021). Some
other usage areas of Al in education include content and
curriculum development, virtual realities for immersive
education, and learning experiences with gamification (Chen
et al., 2020).

Despite its advantages, there are also concerns regarding
the use of Al in education. For example, researchers have
reported that the teaching profession could be threatened,
probably due to changes in the role of teachers. Data
confidentiality cannot be ensured, and moral sensitivity cannot
be maintained (Bai et al., 2023; Osetskyi et al., 2020; Shete et
al., 2024). According to Osetskyi et al. (2020), Al
implementation might pose some challenges. These involve
difficulty assessing student creativity, ensuring classroom
management, and providing motivational and emotional
support. Concerns are also associated with the dehumanization
of education and changes in teacher-student dynamics.
Technical issues, such as crashes and viruses, also pose risks
to student data privacy.

Recent systematic reviews, meta-syntheses, and meta-
analyses of Al integration in education offer critical insights
into its current applications, which enhance our understanding
of Al’s effectiveness and challenges in educational settings.
For example, Batista et al. (2024) systematically reviewed 37
studies on using generative artificial intelligence (GAI) in
higher education. They discovered that GAI offered assistance
to students, increased teaching effectiveness, and simplified
research tasks. The study revealed that effort, performance
expectancy, and social influence are important factors
contributing to GAI attitude. Concerns regarding evaluation
methodologies, organizational policies, and integrity threats
were also noted (Batista et al., 2024). Fu et al. (2024)
synthesized findings from 126 systematic reviews on
educational Al and identified three key impact areas: student
learning (affect, 21st-century skills, cognition, personalized
learning, and assessment), teaching (evolving instructor roles,
curriculum design, and teacher development), and educational
administration. Similarly, Bond et al. (2024) conducted a
meta-review of research on using Al in higher education by
examining 66 review studies. Using a well-known
classification adopted by the literature, the findings indicated
that studies focused on the general application of Al; some
specifically addressed its use in adaptive systems,
personalization, profiling, and predictive analytics. The
advantages of Al in this context include facilitating
personalized learning, enhancing student outcomes, reducing
administrative workload for managers and teachers, and
supporting educators’ professional development. However,
the study also identified several disadvantages, such as ethical
concerns, challenges in curriculum adaptability, inadequate
infrastructure, and a lack of technical skills. Dénmez (2024)
conducted a bibliometric study on Al-driven educational tools
for feedback, highlighting their role in enhancing learning
outcomes. The research explored key themes, including Al
technology, applications such as automated writing
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assessment and learning analytics, and the link between Al and
instructional design. It also addressed ethical and societal
concerns surrounding Al in education. Tirkmen (2025)
reviewed 35 studies on explainable artificial intelligence
(XAI), which enhances the transparency of Al models and
helps users understand how outputs are generated. Using the
PICOS (Population, Intervention, Comparison, Outcome,
Study Design) framework, the review found that increased
transparency increases user adoption, motivation, and trust.

Problem Statement and Research Questions

The emergence of COVID-19 prompted significant changes
and transformations in education. The following figure (Figure
1) was obtained when the keywords “Al in education” were
explored in Google Trends between 2019 and 2025. As shown
in Figure 1, AI’s popularity in education increased with time.
However, the main increase has occurred due to the
introduction of ChatGPT in November 2022. Nevertheless, the
number of academic studies in education is still not as
expected (Arik & Seferoglu, 2022; Tlili et al., 2025).

e

w

Figure 1. Google trends analysis

The application of Al in education has many benefits, but
there are also drawbacks. Using well-planned strategies to
implement the Al transformation process will reduce the
likelihood of potential problems. This study analyzes master’s
theses and doctoral dissertations concerning the use of
artificial intelligence (AI) in education. The study aims to offer
a comparative overview of existing knowledge, identify gaps
in the literature, and guide future research. In this way, it is
expected to provide in-depth insights into the impact of Al, its
application areas, examples, and future directions in education.
This meta-synthesis study has the potential to deepen and
broaden our understanding of the field by combining previous
research. Meta-synthesis studies examine the qualitative
research results in a field to develop new conclusions (Polat &
Ay, 2016). This study synthesizes diverse findings from
different studies to identify themes and trends and present new
perspectives. The following research questions were posed
based on the study’s aim:

1. What are the general characteristics (e.g., publication
year, degree level, language, and country of institution)
of the studies on the use of Al in education?

2. What methodological features are employed in the
selected studies (i.e., research designs and data
collection instruments)

3. How are studies distributed across different research
areas or educational domains?

4. What recommendations do the reviewed studies
propose based on their findings?

Method

This study used meta-synthesis to review existing studies on
Al in education. This approach was used to understand the
current state of Al in education and identify potential future
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research directions. Meta-analysis studies integrate the results
of qualitative or mixed methods. It intends to produce
knowledge and gain deeper insights (Karakose et al., 2024).
Preferred Reporting Items for Systematic Review and Meta-
Analyses (PRISMA) was employed for data collection (Moher
et al.,, 2010; Page et al., 2021). In the current study, data
extraction began in August 2023. Research exploring the use
of Al in education was prompted by the introduction of
ChatGPT in November 2022. Owing to the limited number of
articles published during that period, the study focused
specifically on master’s theses and doctoral dissertations as its
sample. Furthermore, such studies provided more detailed
insights than typical articles.

After determining the topic, the following keywords were
identified: ‘artificial intelligence,” ‘artificial intelligence in
education,” ‘artificial intelligence and education,” and
‘education and AI’. First, a literature review was initiated to
select studies for meta-synthesis. During the review, the
keywords were entered into the Turkish Council of Higher
Education Thesis Center (YOKTEZ) for Turkish sources and
the ProQuest databases for English sources. A total of 298
Turkish and 609 English sources were reviewed. Studies
lacking full texts were excluded. The inclusion and exclusion
criteria were determined, and studies to be meta-synthesized
were selected based on these criteria. The following inclusion
criteria have been established:

e Only master’s theses and doctoral dissertations written

in English or Turkish should be considered.

o The full texts of the studies should be available.

e Studies employing qualitative and mixed research

methods are considered.

e Studies based on K12 and higher education are

selected.

The following exclusion criteria were determined:

o Studies with inaccessible full-text

o Studies that did not employ qualitative research

e Studies on Al, but unrelated to education

o Studies outside the scope of K-12 and higher education

levels

Following the database screening process, studies for
which full texts were inaccessible were excluded, resulting in
847 studies. Initially, titles were screened, followed by
abstracts for further exclusion. After a detailed examination
based on the inclusion and exclusion criteria, 27 studies (17
master’s theses and 10 doctoral dissertations) were included.
The PRISMA procedure adopted in the current study is
illustrated in Figure 2:

The coding list of the studies included in this meta-
synthesis study is provided in Appendix I. Note that the code
MT indicates the master’s thesis, and the code DD refers to the
doctoral dissertation. Appendix II also provides the PRISMA
checklist offered by Page et al. (2021).

Data Analysis

Researchers can use different methods in the field of meta-
synthesis research. A review of the existing literature shows
that the approach, selection process, and evaluation of
included studies vary, as do the types of findings, numbers,
and synthesis process (Giines & Erdem, 2022). In this study,
data analysis was conducted using the thematic synthesis
method.
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Figure 2. Procedure for the PRISMA

The steps of the meta-synthesis process prepared by Polat
and Ay (2016) were followed to ensure validity and reliability.
(1) The research started by identifying the main topic and
related questions. Keywords were determined for the literature
review after deciding on the topic. (2) A literature review was
conducted using carefully selected keywords. (3) Sources were
initially screened by their titles, followed by abstracts, and
potentially relevant studies were recorded for further detailed
analysis. (4) Studies were selected using inclusion and
exclusion criteria and PRISMA guidelines. Studies that did not
meet these criteria were excluded. The remaining studies were
recorded. Studies were carefully monitored based on their
alignment with the research questions, methodologies,
publication dates, and predefined inclusion and exclusion
criteria. (5) All studies were continuously read with an
iterative process following the selection of 27 studies for meta-
synthesis. Each selected study was examined in depth to
identify commonalities and differences, leading to the
development of overarching themes and sub-themes. (6) The
findings were synthesized, highlighting similarities and
distinctions across studies, and presented using tables or
graphs, according to research questions that focused on
different characteristics. (7) Finally, the entire process and the
results were reported (Polat & Ay, 2016).

A thematic synthesis was employed as the preferred
approach to analyze the data because it allows researchers to
systematically combine and interpret results from multiple
qualitative studies. Similar to thematic analysis, thematic
synthesis uses techniques commonly used in thematic analysis
of qualitative research but modifies them for systematic

reviews. This method maintains a connection to the original
studies while facilitating the development of new
interpretations and explanations (Thomas & Harden, 2008).

The thematic coding process was conducted in three stages,
as described by Thomas and Harden (2008). First, the results
from the selected studies were analyzed using an inductive
(data-driven) coding method, whereby codes, themes, and sub-
themes emerged from the findings rather than being
constructed from a predefined theoretical framework. Codes
were created based on the findings’ similarities and
differences. Second, similar codes related to findings from
different studies were grouped and organized into tables to
reveal key descriptive themes and sub-themes related to the
research questions.

More complex analytical themes were developed from the
descriptive ones, allowing for deeper interpretations and
explanations beyond the original studies (Gilines & Erdem,
2022). Research questions guided the identification of themes
and subthemes. The MS Office Excel software was used for
categorization and tabulation. The codes and themes were
reviewed at intervals of at least two weeks to ensure continuity
and consistency. Two field experts were consulted to ensure
the reliability of the study, and their opinions were used to
determine themes and sub-themes. The required arrangements
were made in accordance with the expert opinions and
feedback. Conflicts were resolved based on the discussion
until a consensus was reached. Each step in the study was
explained in detail to increase transparency.
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Findings
Findings Associated with Study Characteristics

This section presents the characteristics of the studies, such as
publication year, publication type, and publication language.
A total of 27 studies, including 17 master’s and 10 doctoral
theses, were included in this meta-synthesis study. Table 1
shows the distribution of the included studies according to
publication year and publication type.

Table 1 shows that the number of theses and dissertations
seems to increase with the emergence of the pandemic and
digital transformation. However, the real increase may be
attributed to the introduction of ChatGPT in 2022. Although
the starting date was set as 2018, no studies meeting the
inclusion criteria were found for that year upon examination.

Of the 17 master’s theses included in the meta-synthesis
study, six were published in Turkish and 11 in English. Three
of the 10 doctoral dissertations were prepared in Turkish and
seven in English (Figure 3).

Language Distribution of Studies in Meta-synthesis
11

mm Turkish
10 English

Number of Studies

Master's Theses Doctoral Dissertations

Figure 3. Language distribution of the studies
Table 2 lists the countries where the studies originated. The
table included each study’s country of origin based on the

location, study codes, and frequency of its degree-granting
institution.

Table 1. Study distributions

As can be seen from the table, most studies are conducted
in Turkey and the United States of America. The analysis also
shows contributions from countries such as the UAE, Egypt,
Portugal, and Canada. The observed distribution suggests a
geographically widespread academic interest in applying Al
within education.

Findings Associated with the Methodological Patterns

When the distribution of the studies included in the meta-
synthesis according to research methods was explored, 11
studies used mixed methods, nine used qualitative research,
five employed case studies, and two did not disclose their
methods. It should be noted that studies referring to similar
methods using similar terms were merged into one category to
ensure precision.

First, the data collection methods and tools of the studies
were examined (Table 2).

Meta-synthesis studies include both qualitative and mixed-
methods research. Consequently, the quantitative data
collection instruments used in the reviewed studies were also
incorporated into Table 2. Results indicated that the interview
was the most common technique in qualitative studies, while
the semi-structured interview was the most preferred tool. In
the next step, studies were explored based on the teaching
level.

Results revealed that most studies on Al were conducted at
the higher education level. Two studies concentrated on
primary schools, eight on secondary schools, and six on high
schools. One study focused on the associate degree level, and
seven worked with graduate students. Considering educators
in terms of the study group, eight studies worked with K12
teachers, whereas six studies worked with high school
instructors.

Findings Associated with The Distribution of Studies by
Research Area

The next step shows the study findings according to the
research area (Table 4).

2018* 2019 2020 2021 2022 2023 Total
Master Thesis MTI
MT2
MT6
MT13 MT12 MT3 MT7
0 MT9 MT16 MT4 17
MT14 MT8
MT17 MT5 MT11
MTI10
MTI15
Doctoral Dissertation DD1 DD2
0 DD4 DD3 DD7 10
DD5 DD6 DD8
DDI10 DD9
Total 0 1 2 5 11 8 27
Table 2. Countries where the studies originated
Country Code Name Frequency
Canada MTI16 1
Egypt MT11, MT8 2
Portugal DD10, MT12, and MT17 3
Turkey MT3, DD2, MT7, DD1, MT2, MT6, MT5, MT4, and DD3 9
United Arab Emirates (UAE) MT14, MT10, and MT15 3
United States of America DD7, DD8, MT13, DD6, DD4, MT9, DD9, DD5, and MT1 9
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Table 2. Methods and tools for data collection

Data collection techniques used Data collection tools Studies F
Perception survey DD6

Survey/scale Student opinion survey MT2, MT9
Perception scale MT17 )

Attitude scale

MT9, DD6, MT12

Document analysis

MT1, MT7, DD4, MT14, and MT16

Content analysis Case study analysis DD8 6
Semi-structured interview DD1 MTI1, MT3, MT4, MT5, DD3, MT6, MTS,
DD5, MT10, DD8, MT13, DD9, and DD10
Interview Focus group interview MT3 19
Interview form (type not specified) DD2
Structured interview MTI11, MT12, and MT15
Diaries Researcher diaries MTI1 1
Observation Rgsearcher obsewation DDI1, DD7 2
Field observation DD4, DD7, and MT14 3
Discussion Group discussions DD9, MT14 2
Table 3. Teaching level of the study
School level Studies Frequency
Primary school DD4, MT14 2
Middle school MTI1, MT3, MTS5, DD3, DD4, DD7, MT14, and MT15 8
High school DDI, DD2, DD4, MT10, MT14, and MT15 6
Associate degree MT9 1
Bachelor MT2, MT7, MT9, DD5, MT12, MT16, DD10, MT17, MT9, and DD6 10
Postgraduate MT9, DD6, MT12, MT16, DD10, MT17, and MT9 7
K12 teachers MT3, MT4, DD3, MT6, MT10, MT13, DD9, and MT15 8
High school instructors MT2, MT8, DD5, MT11, DDS, and DD6 6
Total 48
Table 4. Distribution of studies according to research areas or educational domains
Themes Sub Themes Studies Frequency Total
Impact on academic achievement MT1, MT2, MT4, MT5, DDI, DD3, DD5, 9
DD10, and MT10
gr;g; i(;:les()f Al on  academic Effects of intelligent tutoring systems I\D/Ig% I\I/}/!F];SO” ﬁ?} ’2’]13/[]?1}1’3’[)1\];[);’1 4],351511, 1\]/?,1]?165’ 13 16
g[s;u(;t;iga);tlﬁcwl intelligence in assessment and MT2, MT4, DDS, and MT15 4
Al future MT7, DD2, DD3, DD10, MTS8, MT9, MT11, 9
MT12, MT16, and MT16
Al in the future perspective Future anxiety and occupational risk ﬁ%i% MT6, MT9, MT2, MT7, DDI10, and 7 14
Effect of Al on the role of teaching MT2, MT3, MT4, MT7, DD2, DD10, MT13, 8
and MT6
Attitudes of administrators toward and DD4, DDS, DD10, and DD2 4
Stakeholders’ attitudes toward acc.eptance of Al
and acceptance of Al in Attitudes of teachers toward and acceptance of MT2, MT3, MT1, MT4, MT6, DD3, DDS, 10 17
education Al MT8, MT13, and DD2
Attitudes of students toward and acceptance of MT2, MTS5, DD3, DDS, MT9, MT10, and
Al MT12 1
Student perception MT2, MT5, DD3, DD6, DD7, and MT17 6
Ai perception Teacher perception MT2, MT4, DD2, DD6, DD8, DD7, DD9, 13 16
MT8, MT12, MT13, MT14, MT15, and MT6
Al in educational institutions Impact of Al on education system management MT4, MT7, DD2, DD4, DD5, DD7, DD8, 9 17
MT15, and MT16
Difficulty in integrating Al into the system MT4, MT7, DD3, DD9, DD10, MTS8, MT13, 9
MT15, and MT11
Al readiness of institutions DD4, MT11, MT4, MT7, DD10, MTS8, MT9, 9
MT13, MT14
AI from an cthical perspective Conce'rn ?bout the morality of Al DD2, DD3, DD7, MT8, MT13, and DD10 6 7
Al reliability DD2, DD7, DD9, and MT13 4
Number of themes (6) Number of subthemes (17) Frequency 162 97

The results indicated that studies have examined the role of
Al in education from multiple perspectives. Table 4 shows the
impact of Al on academic outcomes, Al in the future
perspective, stakeholders’ attitudes toward and acceptance of
Al in education, Al perception, Al in educational institutions,
and Al from an ethical perspective.

In the next step, the studies were evaluated to determine
whether they affected the predetermined outcomes. The results
are given in Table 5.

414



Exploring studies on the use of artificial intelligence in education: A meta-synthesis study

Table 5: Study distributions according to research areas and their effect on the outcome variables

Themes Sub Themes Effect? Yes Effect? No F Total

MTI1, MT2, MT4, MT5, DD1, DD3,

Impact on academic achievement DD5. DD10, and MT10 9
Effects of wusing intelligent tutorin MT2, MTS5, DD1, DD3, DD4, DDS,
Impact of Al on academic outcomes svstems g & g DD6, DD7, MT10, MT12, MT13, 13 16
Y MT14, and MT15
Use of art1ﬁc1al intelligence in assessment MT2, MT4, DD5, and MT15 4
and evaluation
AT futur MT7, DD2, DD3, DDI10, MTS, 9
uture MT9, MT11, MT12, and MT16
Al in the future perspective Future anxiety and occupational risk MT3, MT6, and MT9 ﬁ??; MT7, DDI0, and 7 14
. . MT2, MT3, MT4, MT6, MT7, DD2,
Effect of using Al on the teaching role DDI10, and MT13 8
Attitudes of administrators toward and DD4, DDS, and DD10 DD2 4
acceptance of Al
. . . Attitudes of teachers toward and MT2, MT3, MT1, MT4, MT6, DD3,

Stakeholders’ attitudes toward and acceptance of Al in education acceptance of Al DDS. MTS, and MT13 DD2 10 21
Attitudes of students toward and MT2, MT5, DD3, DD5, MT9, 7
acceptance of Al MTI10, and MT12

. MT2, MT5, DD3, DD6, DD7, and
Student perception MT17 6 16
Al Perception MT2, MT4, MT6, DD6, DDS, DD7,
Teacher perception DD9, MTS8, MT12, MT13, MT14, DD2 13
and MT15
Impact of AI on education system MT4, MT7, DD2, DD4, DD5, DD7, 9 17
management DDS§, MT15, and MT16
. . e . .. . . MT4, MT7, DD3, DD9, DDIO,
Al in educational institutions Difficulty in integrating Al into the system MTS. MT13, and MT15 MTI11 9
. e MT4,MT7,DDI10, MTS,
Al readiness of institutions DD4, MT11 MT9. MT13, and MT14 9
Concern about the morality of Al DD2, DD3, DD7, MT8, and MT13 DDI10 6 7
Al from an ethical perspective Al reliability 511%21,3 DD7, DD9, and 4
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First, studies were evaluated based on their findings on
how AI affected academic outcomes. Nine studies (MTI1,
MT2, MT4, MTS5, DDI1, DD3, DD5, DD10, and MT10)
addressed academic achievement, and 13 (MT2, MT5, DDI,
DD3, DD4, DDS5, DD6, DD7, MT10, MT12, MT13, MT14,
and MTI5) investigated Al-assisted or intelligent tutoring
systems. The results show that Al significantly influences
personalized learning, focusing on individualized, needs-
based, customized programs. Positive results are consistently
reported in the studies, with special attention paid to the
usefulness of the prompt feedback these systems offer, which
increases user engagement and effectiveness. Only four
studies concentrated on Al-supported assessment and
evaluation in education, all of which emphasized the benefits
of Al in this field. They point out that Al-based solutions
provide a more objective and consistent method for
measurement and evaluation.

Considering the “Al in future perspective” category,
concerns have been raised over the long-term effects of
incorporating artificial intelligence (AI) into education.
Fourteen studies have examined the possible future impacts of
Al on education. Studies in the “Al future” subcategory
focused on how Al will likely be used in education. All nine
studies (MT7, DD2, DD3, DD10, MT8, MT9, MT11, MT12,
and MT16) reported that AI would be beneficial, becoming a
crucial component of the educational system and substantially
contributing to its development. Although AI has many
advantages, the study coding DD2 emphasizes that the usage
of Al needs to be regulated within a concise and structured
framework.

In the future anxiety-occupational risk subcategory, studies
addressed that AI will inevitably impact teaching. Three
studies (MT3, MT6, and MT9) that investigated this effect
raised concerns about possible employment risk or the
profession’s loss. Nonetheless, four studies (MT2, MT?7,
DD10, and MT13) contended that teaching will continue to be
crucial. Al was projected mainly to help with routine tasks
such as tracking and reporting. Al cannot take the role of a
teacher since youth still need supervision and emotional
support, which Al cannot offer. According to the MT2 study,
students desire both Al and teacher mentoring, highlighting the
vital role that human teachers play in filling in emotional and
communication gaps. Considering the effect of using Al on the
teaching role, studies show that Al will change the education
profession, especially the roles of educators. The coding of
MT2, MT3, MT4, MT6, MT7, DD2, DD10, and MTI3
indicates that teachers must adapt their practices to Al. The
study on MT3 shows that the importance of the profession may
decline, and teachers may face economic challenges. While
many studies acknowledge a shift in teaching roles, they do
not view Al as a replacement, but rather as a collaborative tool.

Next, stakeholders’ attitudes and acceptance of Al in
education were explored. The acceptance of Al is key to its
effective use in education. This category evaluated research on
the acceptance of or attitude of students, teachers, and
administrators. Seven studies reported positive views on the
acceptance of Al by students. These were coded as MT2, MTS5,
DD3, DDS5, MT9, MT10, and MT12. No study demonstrated
a negative attitude or a less favorable view of acceptance. Ten
studies examined teacher attitudes and acceptance levels, and
almost all declared positive attitudes and high acceptance
(MT2, MT3, MT1, MT4, MT6, DD3, DD8, MT8, and MT13).
In contrast, one study (DD2) showed negative attitudes and
low acceptance. Considering administrators’ attitudes, DD4,

DDS, and DD10 exhibited positive attitudes and acceptance,
whereas DD2 manifested negative attitudes and a low level of
acceptance. While the expressions used in the studies for
students showed a more open and clear level of acceptance for
teachers and institutional administrators, this situation was
expressed more conditionally or with some concerns and
worries. This situation was elaborated in detail in the previous
studies (MT4, MT6, and MTS8). Al is instrumental in
simplifying tasks and is highly beneficial for personal learning.
However, caution and precautionary measures should be
exercised given the potential risks and ethical considerations.
Additionally, the study coded MT4 noted the emotional
deficiency of Al in communication, yet it maintained a
favorable perspective on its acceptance. The research-coded
MT?2 indicated a high student attitude and acceptance level, yet
it stressed the importance of teacher guidance. In MTI2,
students familiar with Al demonstrated a high level of
acceptance, whereas those unfamiliar with it did not express
any negative opinions. The study suggested that acceptance
levels would likely increase if Al usage were to become more
routine. In DD2, negative views from teachers and institutional
administrators were reflected, and it was noted that while
teachers and administrators acknowledged the benefits of Al,
they hesitated to implement it in practice. Some educators and
administrators opposed this new approach and preferred
traditional practices. They expressed concerns about Al, citing
emotional barriers along with moral and security issues as
reasons for their reluctance to embrace it fully. While they
acknowledged that Al could benefit teachers and students, they
emphasized the importance of limiting and regulating Al use
within specific boundaries.

The next step focused on Al opinions. Six studies focused
on student opinions (MT2, MT5, DD3, DD6, DD7, and
MT17). Students find Al successful and adaptable within the
education system. They reported satisfaction with Al-
supported systems, particularly those that allow for
personalized learning and progress at the student’s own pace,
according to their individual learning needs. Studies (DD3,
DD6, and MT17) revealed that chatbots actively engaged
students in the teaching process. They reported high levels of
enjoyment and expressed a willingness to ask questions.

Studies coding as MT2, MT4, DD2, DD6, DD8, DD7, DD9,
MT6, MT8, MT12, MT13, MT14, and MT15 focused on teacher
opinions and highlighted the positive impact of integrating Al into
education. Al contributes to achievement, management, and other
areas. Teachers report that Al facilitates the preparation of diverse
learning materials and identifies learning gaps, enhancing their
opinions about Al. Concerns have also been raised regarding the
evolution or potential obsolescence of the professional roles of
teachers in the context of Al integration.

Studies have also highlighted the potential of Al to improve
educational system management (MT4, MT7, DD2, DD4, DD4,
DD5,DD7,DD8, MT15, DD16). System management can reduce
excessive paperwork, ensuring unbiased and prompt access to
student and instructor data. Al can track student performance,
attendance, and absence, and enable practical collaboration
among institutions, parents, and teachers. Institutions can support
individualized learning by using an intelligent teaching system in
cooperation with teachers and students. Studies have stressed that
preparing for such breakthroughs plays a critical institutional role.

As addressed by nine studies, Al integration into institutions
poses several challenges (MT4, MT7, DD3, DD9, DD10, DTS,
MT11, MT13, and MT15). These include technical and financial
barriers caused by inadequate infrastructure, excessive expenses,
and a lack of personnel with specialized skills. Educational gaps
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and resistance to shifting from traditional to Al-based approaches
hinder its implementation. Furthermore, ethical concerns about
data privacy, security, and a lack of trust in Al systems represent
substantial barriers to their integration.

Studies coded MT11 and DD4 explored Al integration
readiness and proposed that institutions are more prepared than
indicated in other studies. This may be due to the pandemic’s
rapid digital transformation and the introduction of ChatGPT in
2022. Furthermore, in DD4, Egypt’s Minister of Education
addressed this transformation during a UNESCO meeting, stating,
“In the last 10 days, we have made more progress in digital and
distance learning than in the last 10 years.” Although MTI11
indicated that resistance from certain authorities remains
challenging, 90% of faculty members in the public sector
expressed readiness for this change.

From an ethical perspective, Al involves concerns about its
morality and reliability. Despite the belief in AI’s advantages,
concerns regarding its moral and trust implications persist, and
seven studies (DD2, DD3, DD7, DD9, MTS8, MT13, and DD10)
addressed this issue. Studies (DD2, DD3, DD7, MT8, and MT13)
revealed concerns among educators, parents, and students. These
concerns range from data protection to privacy violations and
inappropriate use. The lack of expertise in dealing with these
issues is also a concern, with the potential to impact individuals’
futures. The study (DD10) suggested that higher education
institutions should include an article on this topic in their strategic
plan. They should also train all senior management, academic, and
administrative staff to adapt and make it part of their culture.

Another concern about Al integration is reliability (DD2,
DD7, DD9, MT13). The possibility of privacy and security
violations in obtaining and storing student data is especially
concerning. The risk of unauthorized access to student
information and the possibility of cyberattacks are the most
prominent security issues.

Findings Associated with the Recommendations Proposed by
the Studies

The recommendations derived from the meta-synthesis of the
studies were organized into four distinct categories based on their
thematic  similarities: recommendations for researchers,
educators, educational institutions, and policymakers (Table 6).

As shown in Table 6, a considerable proportion of the
suggestions were directed toward educational institutions. It is
recommended that informative sessions be organized aimed at
fostering positive perceptions among key stakeholders: teachers,
who are the primary implementers of Al, and students and their
parents, who represent the end users. Emphasis should be placed
on the significance of in-service training to enhance the
competencies of teachers and to provide them with ongoing
support. Furthermore, curricular updates, including integrating
Al-related content into existing subjects and introducing
dedicated courses specifically focused on Al, are considered
imperative.

The inclusion of Al in the education system should be realized
through the efforts of teachers and students, as well as national
policy and education system regulation. Five suggestions were
made for policymakers. As stated in the studies coded MT7, DDI1,
DD3, MT11, and DDI10, the most common suggestion for
policymakers is that governments should be supported in
providing the necessary infrastructure for institutions to reach a
certain level. In addition, the infrastructure should be prepared,
and the essential maintenance, control, and arrangements should
be provided in the following processes. In the studies coded MT7,
DD3, and MTI15, attention was drawn to establishing the
necessary consultancy system for institutions to improve
themselves. Similarly, it was stated that for countries to reach a
certain level, they should not only use technology but also

produce it, and educational institutions should be established to
serve in this field.

Despite the recent rapid advancements in Al in education, the
field remains under-researched. At this point, suggestions
regarding the gaps in the literature are very valuable. The level of
studies conducted in this field is insufficient, and more research
should be done. It has been suggested in the studies coded MT1,
MT4,DD1,DD3, MT9, MT11, MT12, MT16, MT17, DD5, DD7,
and DD8 that both experimental studies and different types of
studies that express opinions should be conducted more
frequently. It is important that Al, which is advancing at such a
rapid pace and in diverse domains, be incorporated into the
educational system in a well-planned manner, both for the
development of countries and for achieving competitiveness with
other countries, as well as for the development of societies.

Discussion

This meta-synthesis study aims to obtain a broader and deeper
understanding of Al use in education. National and international
master’s theses and doctoral dissertations published between 2018
and 2023 were explored. The Turkish Council of Higher
Education Thesis Center and ProQuest databases were searched
with specified keywords to find relevant studies. The study
included 10 PhD doctoral dissertations and 17 master’s theses, all
of which used qualitative or mixed design methodologies. Most
studies were written in English.

The increasing number of theses and dissertations focusing on
Al over time indicates a growing research interest in the field,
particularly in response to global changes such as the coronavirus
pandemic and the introduction of ChatGPT. During the COVID-
19 pandemic, scholars predominantly explored Al to address
health-related issues. This may have laid the foundation for a
broader, post-pandemic research agenda focused on the impact of
Al on societal transformation (Fu et al., 2024). Although Bond et
al. (2024) reported a temporary decline in review studies on Al in
education in 2020, this was followed by a substantial increase in
subsequent years. These findings suggest that the rapid shift to
distance education, the acceleration of digitalization, the
heightened demand for personalized learning environments, and
the introduction of ChatGPT, along with other Al tools, may have
collectively provoked a change in Al-related research. Akdeniz
and Ozding (2021) further corroborate this trend.

This meta-synthesis study focused on qualitative and mixed-
methods research. Considering the data collection techniques,
studies primarily used structured and semi-structured interviews
alongside diaries, observations, and discussions, consistent with
techniques commonly used in qualitative and mixed research.
Considering that Al is an emerging technology utilized in
education, it is not surprising that studies mostly utilized such data
collection techniques because researchers might have been
interested in how students, teachers, managers, and policy makers
experience, think about, and adopt Al in education. This finding
aligns with other systematic reviews, which indicate that
perceptual and attitudinal tools are often employed to reveal
thoughts and experiences regarding Al usage in education (Martin
et al., 2024; Tun¢ & Bas, 2024). Notably, some studies used
quantitative data to inform qualitative analyses.

Most of the research was conducted at the higher education
level rather than in K-12 settings, likely due to greater access to
resources, skills, and research opportunities at this level. This
finding is in good agreement with the results of some review
studies (Akdeniz & Ozding, 2021; Fu et al., 2024) and partially
consistent with others. For example, Tiirkmen (2025) found that
quantitative research mainly targeted higher education, while
mixed-methods studies more frequently focused on K-12
education.
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Table 6. Study distributions based on the proposed suggestions

Categories Recommendations of the Studies Reviewed Studies F
. . . MTI1, MT4, DD1, DD3, MT9, MT11, MT12,
The number of experimental studies should be increased. MT16, MT17, DDS, DD7. and DDS$ 12
Use varied methods for different lessons and outcomes. ﬁgh¥1§4’ MTS, DD1, DD2, MT10, MT12, 8
Suggestions for researchers Examining distinct Al systems individually. MTS, DDS8, and DD10 3
II){reo-flirilezlementatlon according to different education levels and student MTS, MT17, DD4, DDS, and DD9 5
Include more studies that include varied teacher opinions to evaluate ITS MTS5, DD2, DD3, MT13, and MT16 5
Expanding the coverage of Al teaching topics MTI1, MTS5, and MT7 3
Recommendations for educators Engage more in in-service training. MT3, MT4, MT6, DD2, DD3, and MT15 6
Increase the use of Al-supported teaching methods. MT7, DD9 2
flr;sbeilage training should be organized to increase Al awareness and MT3, MT4, MT6, DD2, DD3, and MT15 6
Collaborate with Al companies for self-improvement. MT3, DDI1, MT11, MT15, DD7, and DD10 6
Establish elective courses in this field and enhance incentives for enrollment. ~ MT6 1
Recommendations for  educational Update course curricula as needed. MT6, MT7, DD2, DD3, MT11, and DD9 6
institutions Create a certification system for Al elective courses. MT6 1
Orgaplze 1nformat1ve sessions for teachers, students, and parents to foster MT3, DD2 )
positive perceptions of Al.
Investigate different types of institutions, both public and private. MT9 1
Explore the usability of Al systems for administrative management. MT8 1
Implement ethical and legal regulations. DD2, MT12 2
Al-related articles should be included in national development plans. MT4, DD10 2
Recommendations for policymakers To suppqrt infrastructure development in institutions to enhance global MT7, DD1, DD3, MT11, and DD10 5
competitiveness.
Development of consultancy systems for institutions to improve MT7, DD3, and MT15 3
Shift from consuming to producing MT7, DD3 2
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The next step involved examining how Al was addressed
according to research areas. Studies have reported the
beneficial and positive effects of Al on academic outcomes. In
this theme, some studies focused on the impact of Al on
academic achievement, while others focused on the effects of
Intelligent tutoring systems (ITSs) and the use of Al in
assessment and evaluation.

ITSs are associated with artificial intelligence (Al) in
education because they help create personalized learning. This
means that instruction is adjusted to fit every student’s needs,
learning style, and speed by identifying students’ weaknesses
and adapting the lessons, making these smart teaching systems
more effective. As revealed in the current study, personalized
and adaptive learning has emerged as a key concept in review
studies on AI (Bond et al.,, 2024; Bozkurt et al., 2021;
Zawacki-Richter et al., 2019). Research corroborated that Al-
driven personalization enhances achievement (Popenici &
Kerr, 2017; Shete et al., 2024). Studies also support this trend,
indicating the transformative role of Al in personalized
learning (Adiguzel et al., 2023; Karakose & Tiillibas, 2023).
Nonetheless, investigations into the role of Al in delivering
personalized feedback and assessment remain an area that
warrants further exploration (Dénmez, 2024).

The rapid growth of Al and its impact on professions were
discussed under “Al in future perspective.” This category
showed various opinions. There was a consensus that Al
would undoubtedly impact education in the future. The use of
Al in education can offer significant advantages. It plays a vital
role in improving the learning process and aids in the progress
of educational development. This was also corroborated by the
research envisioning the potential of Al. Al can substantially
enhance educational systems, with the affordances of
personalization, learning styles, adaptive learning, intelligent
tutoring, and expert systems. However, its deployment
necessitates careful regulation and a critical stance to mitigate
concerns related to inaccurate data dissemination, bias, and
ethical usage (Bond et al., 2024; Wang et al., 2024). Another
subtheme addressed professional anxiety and the job-related
risks faced by teachers, reflecting the concerns shared by
various stakeholders about the effect of Al (Bai et al., 2023;
Cetin & Aktag, 2021). Teachers fear that Al might replace
them in the future, but studies have not found significant proof
to confirm this possibility (Batista et al., 2024). In the current
study, it was found that although some believe that Al will
replace teachers, it is argued that human teachers will always
be needed because of their humanity, capacity to provide
emotional support, and to encourage reflective thought and
social skills, and this is consistent with review studies
indicating Al would be a tool of enhancement rather than
replacement (Charow et al.,, 2021). Rather than replacing
education, Al should be viewed as a tool to improve it. In the
future, instructors and Al will work together, with educators
continuing to play crucial roles (Felix, 2020). In conclusion, it
is undeniable that AI will impact most jobs, including
education; however, teachers will continue to play a crucial
role (Charow et al., 2021).

Next, we discussed the theme of the acceptance of Al in
education by stakeholders. In the current study, studies on
stakeholder attitudes toward Al implementation showed that
most have positive perceptions and are open to future
adoption. However, some researchers indicate that a minority
are hesitant to embrace this technology. The literature on Al
reveals similar trends, indicating the potential acceptance of
Al tools by stakeholders across various domains. However, the

significance of Al literacy has been identified as a crucial
factor in Al adoption, as highlighted in other systematic review
studies (Batista et al., 2024; Bond et al., 2024; Tiirkmen,
2025). The studies reviewed in this research demonstrated that
students viewed Al-supported systems as gamified
experiences. They believed that personalized learning
approaches and instant feedback enhance motivation (Bond et
al., 2024). Teachers believed that Al helps them choose and
use educational resources more efficiently while automating
routine tasks such as attendance tracking and grading
(Adiguzel et al., 2023). These features may create positive
perceptions among educators. However, the effectiveness of
integrating Al into education depends on its acceptance and
adoption by teachers and students, as well as the expectations
set by institutions, the education system, and even
governmental bodies.

Al represents a significant advancement in technology.
Within the framework of the technology acceptance model
(TAM), perceived usefulness, ease of use, and users’ attitudes
are critical factors that influence the future acceptance and
adoption of a system (Davis et al., 1989). Positive perceptions
and beliefs about the usefulness and usability of the system
may encourage stakeholders to adopt it in the future. In
conclusion, various stakeholders have shown a willingness to
embrace Al; however, studies indicate that the adoption of Al
could increase if a well-defined policy framework is
implemented and ethical considerations are addressed.
Furthermore, efforts to enhance Al literacy should be
prioritized. Policy frameworks are crucial for widespread
adoption of artificial intelligence and for stimulating increased
funding (Baker et al., 2019). From an institutional perspective,
budgetary allocations are essential. Studies showed higher
education institutions are more willing to accept and use Al
tools. However, they also require significant support,
including financial resources, consultancy services, and long-
term maintenance assistance.

In summary, while various parties are open to integrating
Al, studies, as mentioned above, show that the adoption of Al
could increase significantly if a clear policy framework is
established, ethical issues are addressed, inequalities are
removed, and Al literacy is promoted (Bond et al., 2024;
Bozkurt et al., 2021; Charow et al., 2021). At this stage,
governments should be encouraged to collaborate with the
private sector and other global institutions to fund Al-related
projects. The policy document “Artificial Intelligence in
Education 2023” also refers to this circumstance. Following
the agreement, Al training should be updated as needed, and
more staff should be hired in this area by establishing Al
faculties at the higher education level (Doug, 2019). When
integrating Al systems into educational institutions, sufficient
funds should be available for the necessary infrastructure,
system installation, and maintenance (Sayari, 2025; Sharma,
2025).

Considering the institutional impact of artificial intelligence
(AI), studies have addressed the impact of Al on education
system management, the difficulty of Al integration into the
system, and the readiness of institutions for Al. Many studies
have indicated that AI has a positive effect on managerial
facilitation. Institutions can automate routine tasks, such as
managing student participation, recording grades, and
handling excessive paperwork, with the help of Al This
finding is consistent with the results of similar review studies
(Bond et al., 2024; Tiirkmen, 2025; Zawacki-Richter et al.,
2019). Barriers still exist, including inadequate infrastructure,
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high costs, a lack of skilled personnel, and resistance to change
(Rong et al., 2023). The most significant sub-theme in the
research was the ethical, legal, and societal impact of Al use.
This issue stands out as a key determinant shaping
stakeholders’ Al adoption intention and their overall stance
toward Al and has been addressed in many reviews on Al
utilization (Martin et al., 2024; Tiirkmen, 2025; Wang et al.,
2024).

Implications For Practice

This meta-analysis makes the following recommendations to
increase the impact of Al in education, which are as follows.
The current study highlights the importance of incorporating
Al topics into educational curricula, as Al literacy is an
essential skill for the future. Given the current understanding
within the education community, comprehensive training
programs should be organized for teachers to use Al more
effectively, and professional guidance should be provided to
ensure continuity (Batista et al., 2024; Sheikh et al., 2023). It
is essential that a national-level strategy is framed to ensure the
integration of Al into the education system. This strategy can
provide a comprehensive education system roadmap at all
levels. Providing the necessary technological infrastructure for
schools to effectively use Al technologies is needed, as is the
ongoing provision of technical support. Furthermore,
universities, research centers, and technology companies
should develop innovative solutions for integrating Al in
education. Establishing robust data protection and privacy
policies is necessary to ensure the security of student data. The
establishment of faculties specializing in Al within high
schools and higher education institutions is also
recommended, along with the training of qualified personnel
to provide technical support and technology in this field.
Programs that raise awareness of the ethical use of AI must be
planned for educators, parents, and students at all levels.
Furthermore, to enable the full-scale integration of Al into the
educational system, it is necessary to closely monitor global
developments in this field to facilitate the integration of Al into
the education system on a comprehensive scale. Participating
in global education and technology networks, which enable the
sharing of best practices and expertise among educators
worldwide, can help achieve this goal.

Implications For Research

Some recommendations are proposed to suggest future
research agendas for Al integration in educational settings.
First, studies evaluating the long-term academic and social
impacts of Al applications are essential because they can
reveal both the sustainable benefits and potential risks of Al
use. Such investigations contribute to a more comprehensive
understanding of the educational role of AI. Second,
comparative research should be conducted on the effects of Al-
supported learning models across different student groups.
Third, exploring how teachers adopt Al technologies and
identifying the instructional stages at which these tools are
used can offer insights into teacher training and curriculum
design optimization. Finally, analyzing national and
international policies and strategies regarding Al in education
can serve as a foundation for evidence-based policymaking.
This provides critical guidance for decision-makers in shaping
future educational landscapes.

Conclusion

According to the study’s findings, Al in education is
increasingly favored by students and is widely accepted by
educators and institutions, except for a few concerns and
worries. Studies have concluded that difficulties exist in
integrating Al into education, yet some expectations are held
to overcome these difficulties. The most challenging part of
this research is that although the number of studies in the field
of Al has increased, it is not yet at a sufficient level,
particularly during the data extraction period when this study
was initiated. Other limitations are as follows: The research
focuses on theses written in full text in Turkish and English,
published between 2018 and 2023. Access to the studies is
restricted to the National Thesis Center and ProQuest
databases. While selecting master’s and doctoral theses has
provided valuable insights, it is important to note that these
studies are generally not peer-reviewed as rigorously as
journal articles.

As this study is a meta-synthesis, quantitative studies were
not included; only qualitative and mixed-method studies were
considered. Since the scope of Al studies is very broad, only
studies conducted in K12 and higher education were included.
However, one important limitation of this study is that it did
not adequately address variations across international
educational systems. Although we tried to include diverse
contexts in our study, differences in school stages, curricular
structures, and the absence of standardized frameworks may
limit the generalizability of the findings. Future research
should address this limitation by using international
classification systems (e.g., UNESCO’s ISCED) or
performing subgroup analyses by region. Finally, although this
meta-synthesis followed the PRISMA guidelines for thematic
synthesis, several checklist items were not fully addressed due
to the nature of qualitative evidence synthesis. Therefore, the
results should be interpreted with caution.

The current study indicated high expectations, especially
from policymakers, regarding infrastructure, funding,
consultancy services, control, and security issues required for
integrating Al in institutions. At this point, it is concluded that
more research should be conducted and that this research
should serve as a guide for policymakers.

Finally, in this study, the environmental impact of Al and
its ethical and social dimensions were not specifically
addressed. A new AI model development has various
important environmental effects. For example, the
development and testing of Al are energy-intensive. Mining
rare metals for artificial intelligence hardware causes
ecological damage. Data centers require significant amounts
of energy and water. Al hardware quickly becomes outdated
and is discarded in an unsafe manner (Niet et al., 2024). A
Green Al approach has been proposed to alleviate the adverse
environmental effects of Al by creating sustainable tools in
their development and training phases to save energy and
decrease the carbon footprint (Verdecchia et al., 2023).
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Appendix IT PRISMA checklist

Section and Topic | Item # | Item definition Reported | Notes
TITLE
. Identify the report as a systematic This study identifies the work as a “meta-synthesis study”, a
Title 1 . Yes . . o .
review. type of systematic review for qualitative studies.
ABSTRACT
See the PRISMA 2020 Abstracts The abstract includes a structured summary of the objectives,
Abstract 2 . Yes .
checklist. methods, results, and conclusions.
INTRODUCTION
Rationale 3 Describe the rationale for the review in Yes The primary rationale for conducting this study is presented at
the context of existing knowledge. the end of the Introduction section.
Objectives 4 Provide an explicit statement of the Yes The aim and research questions of the study are presented just
review’s objective(s) or question(s). before the Methods section.
METHODS
Specify the inclusion and exclusion
Eligibility criteria 5 criteria for the review and how studies | Yes The eligibility criteria are presented in the Methods section.
were grouped for the syntheses.
Specify all databases, registers, websites,
organizations, reference lists, and other Databases (Turkish Council of Higher Education Thesis Center,
Information sources | 6 sources searched or consulted to identify | Partially ProQuest) are used, but the exact list of searches consulted or
studies. Specify the date when each searched are not listed specifically for each type of source.
source was last searched or consulted.
The full search strategies for all
Search strategy 7 .datababses, registers, a.nd. websites, Partially Only keywords are used, but no whole search strings/filters are
including any filters and limits used, are used.
presented.
Specify the methods used to decide Reported in the Data Analysis section. The PRISMA flow
whether a study met the inclusion criteria diagram is provided. Two field experts were consulted to ensure
of the review, including how many the study’s reliability. They worked independently, and their
Selection process 8 reviewers screened each record and each | Yes opinions were used to determine themes and sub-themes. The
report retrieved, whether they worked required arrangements are made in accordance with the expert
independently, and, if applicable, details opinions and feedback. Conflicts were resolved based on the
of automation tools used in the process. discussion until a consensus was reached.
Specify the methods used to collect data
from reports, including how many This was reported in the data analysis section. Following the
reviewers collected data from each selection of 27 studies for meta-synthesis, all studies were
. report, whether they worked continuously read using an iterative process by the researchers
Data collection 9 . Yes L . .
independently, any processes for (primarily by the first researcher). Findings were listed and
obtaining or confirming data from study coded using Microsoft Office Excel. The studies were grouped
investigators, and, if applicable, details by their characteristics.
of automation tools used in the process.
List and define all outcomes for which
data were sought. Specify whether all
results that were ¢o mpatible with cach Thematic coding is used and guided by the research questions.
10a outcome domain in each study were | Yes . . .
. The variables are formed according to the research questions.
sought (e.g., for all measures, time
points, and analyses), and if not, the
Data items methods used to collect the results.
List and define all other variables for
which data were sought (e.g., participant
10b and intervention characteristics and No The study did not report any assumptions/simplifications
funding  sources). Describe any regarding missing data.
assumptions made regarding any missing
or unclear information.
Specify the methods used to assess the
risk of bias in the included studies,
Assessment of risk includingvdetails of the tool(s) used, how _
of bias 11 many reviewers asses;ed each study, and | No No assessment of study bias was performed.
whether they worked independently, and
if applicable, details of automation tools
used in the process.
Specify the effect measure(s) (e.g., risk
Effect measures 12 ga}lltrll(t)l;esrir;e?)rrl pii?;fi?ji (l)lser(isdlris tfl;i No Not applicable (qualitative synthesis).
each outcome.
Describe the processes used to decide
which studies were eligible for each
3a synthesis (e.g., tabulating the study Yes The inclusion/exclusion criteria are stated in the Methods
intervention characteristics and section.
comparing them with the planned groups
for each synthesis)
Synthesis methods Describe any methods required to
13b S)rlir;}?zis,thseucia?s }fl(;l dﬁfgse;l;a:ﬁ)i;ir?gr Yes Iterative reading and Excel coding (data analysis)
summary statistics or data conversions.
Descrlbe any methods used to ta bqlgte or | Yes Tables and figures are provided in the Results section. Refer to
13¢c visually display the results of individual .
. Tables 1-6 and Figures 2-3.
studies and syntheses.
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Section and Topic Item # | Item definition Reported | Notes
Describe any methods used to synthesize
the results and provide a rationale for the
hoi . If ta-analysi . .
choice(s) meta-analysis - was Thematic synthesis based on Polat and Ay (2016). The process
13d performed, describe the model(s), | Yes is detailed in the Results section
method(s) used to identify the presence ’
and extent of statistical heterogeneity,
and software package(s) used.
Describe any methods used to explore As this study employed a qualitative meta-synthesis approach,
3¢ possible causes of heterogeneity among No statistical methods, such as subgroup analysis or meta-
study results (e.g., subgroup analysis, regression, are not applicable. However, heterogeneity is
meta-regression). addressed through thematic diversity.
. . The sensitivity robustness is assessed through qualitative
Describe any  sensitivity —analyses . - . .
. methods. These included repeated data readings, iterative
13f conducted to assess the robustness of the | Partially . ) . .
. coding, and field experts’ theme review. Expert feedback is
synthesized results. -
used to revise and refine the theme structures.
Reportin bias Describe any methods used to assess the
P & 14 risk of bias due to missing results in a | No Not discussed.
assessment A . .
synthesis (arising from reporting biases).
Describe any methods used to assess A formal framework, such as CERQual, is not used, but
Certainty assessment | 15 certainty (or confidence) for an outcome | Partially multiple researchers reviewed and discussed interpretations to
in the body of evidence. ensure certainty.
RESULTS
Describe the results of the search and
selection process, from the number of
16a records identified in the search to the | Yes The PRISMA flow diagram was provided.
number of studies included in the review,
Study selection ideally using a flow diagram.
Cite studies that might appear to meet the
16b inclusion criteria, but which were Partiall Reasons for exclusion were stated generally (lack of access,
excluded, and explain why they were y method, or relevance), but individual studies were not listed.
excluded.
Study characteristics | 17 Cite each n}cluded study and present its Yes See Appendix
characteristics.
Risk of bias in Present assessments of risk of bias for
. 18 . No Not assessed
studies each included study.
For all outcomes, present, for each study:
(a) summary statistics for each group
Results of individual 19 (where appropriate) and (b) an effect Yes Tables 1-5 present the thematic results, with each theme
studies estimate and its precision (e.g., supported by corresponding study codes.
confidence/credible interval), ideally
using structured tables or plots.
For each synthesis, briefly summarise the The results section covers each research question with
20a characteristics and risk of bias among | Partially synthesized findings. However, the risk of bias was not
contributing studies. formally assessed.
Present the results of all statistical
syntheses conducted. If meta-analysis
was done, present for each the summary
206 estimate and its precision (e.g., No This is not applicable because the meta-synthesis covers
confidence/credible  interval) and qualitative studies.
measures of statistical heterogeneity. If
Results of syntheses . . L
comparing groups, describe the direction
of the effect.
Presc}nt the results of all 1nvest1_gat10ns of . The qualitative heterogeneity was ensured through thematic
20c possible causes of heterogeneity among | Partially -
variation.
study results.
The results of all sensitivity analyses The sensitivity rqbustness was assessed through qu.ahtatwe
. methods. These included repeated data readings, iterative
20d conducted to assess the robustness of the | Partially R A .
synthesized results are presented coding, and field experts’ theme review. Expert feedback was
) used to revise and refine the theme structures.
Present assessments of the risk of bias
. . due to missing results (arising from . . .
Reporting biases 21 reporting biases) for each assessed No The risk of reporting bias was not formally assessed.
synthesis.
. Present assessments of certainty (or . .
Certainty of the : . Not assessed because the findings are based on thematic
. 22 confidence) in the body of evidence for | No .
evidence synthesis
each outcome assessed.
DISCUSSION
Provide a general interpretation of the The results were interpreted in the context of existing literature
23a . . Yes . . . . .
results in the context of other evidence. in the Discussion and Conclusion sections.
23b Dlscuss any hmltgtlons of the evidence Yes In the Conclusion section,
. . included in the review.
Discussion Discuss any limitations of the review
23c Y Yes In the Conclusion section,
processes used.
234 D1sct}ss 1mpllcat10ns of the results for Yes In the Conclusion section,
practice, policy, and future research.
OTHER INFORMATION
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Section and Topic

Item #

Item definition

Reported

Notes

Registration and
protocol

24a

Provide registration information for the
review, including register name and
registration number, or state that the
review was not registered.

No

Not used.

24b

Indicate where the review protocol can
be accessed, or state that a protocol was
not prepared.

Not used.

24c

Describe and explain any amendments to
information provided at registration or in
the protocol.

Not used.

Support

25

Describe sources of financial or non-
financial support for the review, and the
role of the funders or sponsors in the
review.

No

No funders

Competing interests

26

Declare any competing interests of
review authors.

No

No competing interests

Availability of data,
code, and other
materials

27

Report which of the following are
publicly available and where they can be
found: template data collection forms;
data extracted from included studies;
data used for all analyses; analytic code;
any other materials used in the review.

No

The documents can be made available upon reasonable request.

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an
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Abstract: The aim of this study is to investigate the experiences of early childhood teachers on inclusion by specifically
focusing on the challenges experienced them and coping strategies they have developed as well. We utilized case study,
focusing on single preschool in Istanbul. Data were collected through interviews, observations, and document analysis.
Data analysis followed thematic analysis procedures, allowing for the identification of key themes related to teachers'
challenges and perceived coping strategies regarding inclusive education. The findings revealed significant challenges
faced by early childhood teachers, particularly in areas such as parental involvement and classroom management.
Teachers expressed difficulties in communicating with families and managing classroom dynamics effectively,
specifically upon the entry of children with special needs. However, perceived coping strategies were identified,
highlighting teacher’s adaptation process of activities and specific teaching strategies. The themes extracted from the data
provide valuable insights into the current state of inclusive education in Tiirkiye's early childhood settings. This research
contributes to the existing literature by shedding light on the complexities of inclusive practices and the need for further
support and training for educators in promoting inclusive environments for all children.
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0z: Bu calismanin amaci, erken gocukluk Ogretmenlerinin kaynastirma egitimi ile ilgili deneyimlerini, 6zellikle
kargilagtiklar1 zorluklara ve gelistirdikleri basa ¢ikma stratejilerine odaklanarak incelemektir. Istanbul’daki tek bir
anaokuluna odaklanilarak durum ¢alismasi yontemi kullanilmistir. Veriler, goriisme, gozlem ve dokiiman analizi yoluyla
toplanmustir. Veri analizi, bu siirecte 6gretmenlerin karsilastiklart zorluklar ve algilanan basa ¢ikma stratejilerine iligkin
temel temalarin belirlenmesine olanak taniyan tematik analiz prosediirleri izlenerek gergeklestirilmistir. Calisma, erken
¢ocukluk 6gretmenlerinin 6zellikle aile katilimi ve sinif yonetimi gibi alanlarda 6nemli zorluklarla karsilastiklarini ortaya
koymustur. Ogretmenler, ailelerle etkili iletisim kurma ve smif dinamiklerini yonetme konusunda, ozellikle ozel
gereksinimli ¢ocuklarm sinifa katihmiyla birlikte, giicliikler yasadiklarini ifade etmislerdir. Ancak, 6gretmenlerin
etkinlikleri uyarlama siireci ve belirli 6gretim stratejileri gibi algilanan basa ¢ikma stratejileri de belirlenmistir. Verilerden
elde edilen temalar, Tirkiye'deki erken ¢ocukluk baglaminda kaynastirma egitiminin mevcut durumuna dair degerli
bilgiler sunmaktadir. Bu arastirma, kaynastirma egitimi uygulamalarinin karmasikligini ve tiim gocuklar igin kapsayici
ortamlarin tegvik edilmesinde egitimcilerin daha fazla destek ve egitime ihtiya¢ duydugunu ortaya koyarak mevcut
literatiire katki saglamaktadir.

Anahtar Kelimeler: Kaynastirma egitimi, okul 6ncesi 6gretmenleri, deneyimleri, basa ¢ikma stratejileri

Isikci-Baskaya, G. & Akay, D., (2025). From conflict to coping: Experiences of early childhood teachers on inclusion. Erzincan University Journal of
Education Faculty, 27(3), 427-436 https://doi.org/10.17556/erziefd. 1662016

Introduction

Costenbader 2000). In nurturing and inclusive environment,
studies have shown that these children demonstrate improved

Inclusion is defined as striving for the highest possible
participation in early childhood education, as well as
minimizing exclusion from other schools and society at large
(Nutbrown & Clough, 2006). As outlined in the Special
Education Services Regulation (2024, June), it refers to an
education approach in which students with special needs and
their typically developing peers learn together in general
classrooms. More broadly, promoting active participation in
all learning activities and supporting children through
individualized education plans is recognized as a fundamental
step toward successful inclusive education (Odom et al.,
2004). This foundational understanding has been emphasized
by a growing body of research emphasizing the significance of
inclusion in early childhood settings (Chen et al., 2019). This
emphasis might stem from the research findings highlighting
the advantages of inclusion in early years for both children
with special needs and typically developing children.
Implementing inclusive practices from an early age
provides significant developmental benefits for children with
special needs (Lawrence et al., 2016) particularly across all
developmental domains (Odom, 2000; Holahan &

language development and social skills (Raferty et al., 2003).
Guralnick et al. (2008) further argued that inclusion facilitates
early social interaction, improves verbal and non-verbal
communication skills, and contributes to the development of
autonomy and self-confidence by offering opportunities to
engage in everyday classroom experiences alongside their
peers. Since, in a successful and caring inclusive early
childhood settings, children with epical needs are not only
exposed to age-appropriate models of behavior and language,
but also participate in shared routines, cooperative activities,
and problem-solving situations, all of which support their
cognitive and social-emotional growth. For typically
developing children, inclusion enhance their capacity for
social skills (Henninger & Gupta, 2014), positive attitudes
towards diversities (Odom & Bailey, 2001), and designing
more fair and inclusive plays (Diamond & Hong, 2010).
Additionally, Katz and Chard (2000) suggested that inclusive
practices help typically developing children become academic
role models and may boost their academic potential.
Therefore, it should be considered that inclusion is not merely
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a theoretical concept, but an age-appropriate implementation
from the early childhood years.

Early childhood teachers, on the other hand, are at the
forefront of this process. Their experiences have potential to
shape the effectiveness of inclusion. In Turkish preschool
classrooms, teachers are expected to simultaneously meet
curricular goals, adapt activities for developmental
differences, collaborate with families, and create inclusive
classroom environments. The Special Education Services
Regulation (2024) and national preschool curricula require
early childhood teachers to implement individualized
education plans (IEPs) and ensure equal participation in all
activities. This multifaceted professional role requires not only
strong pedagogical competencies but also institutional support
and targeted professional development. However, a review of
the literature reveals several critical factors that hinder the
effective implementation of inclusive practices in early
childhood education (Pivic et al., 2002; Sadler, 2005; Gok &
Erbas, 2011; Odom, 2000; Bruns & Mogharberran, 2009).
Despite increasing political and academic emphasis, many
studies report that early childhood teachers frequently
encounter substantial challenges in applying inclusive
strategies. These challenges generally fall into three
categories: limited knowledge of inclusive education (Pivic et
al.,, 2002; Sadler, 2005), inadequate skills in adapting
classroom activities (Gok & Erbas, 2011), and the lack of
structural and institutional support (Odom, 2000; Bruns &
Mogharberran, 2009).

To begin with, insufficient understanding of inclusion has
been consistently reported as a significant barrier (Pivic et al.,
2002; Sadler, 2005). For example, in a study by Bruns and
Mogharberran (2009), early childhood teachers reported
limited awareness of strategies and interventions for
supporting children with special needs. Similarly, Sucuoglu et
al. (2014) and Batu et al. (2017) found that teachers in Tiirkiye
felt inadequately informed about inclusive education practices.
Additionally, teachers face difficulties in modifying daily
routines and instructional activities to accommodate the
diverse needs of learners (Gok & Erbas, 2011). Another
significant challenge is the absence of support systems, such
as school leadership, guidance counselors, and collaborative
team structures, which are often cited as essential for effective
inclusion (Odom, 2000). In light of these challenges, the
present study aims to explore the everyday realities of
inclusion in a single preschool setting. Specifically, it seeks to
understand the difficulties early childhood teachers encounter
and the strategies they employ to address these obstacles. This
study sought to answer the following questions:

1. What are early childhood education teachers’
challenges in teaching process of children with special
needs?

2. What are early childhood teachers’ strategies to solve
these challenges in teaching children with special
needs?

Methodology

We employed a case study, which is one of the qualitative
research methods and widely used in educational research
(Merriam, 1988). According to Creswell (2013), a case study
involves an in-depth exploration of a real-life, bounded system
using multiple sources of data. Similarly, Fraenkel et al. (2023)

emphasize that case studies allow researchers to investigate a
single individual or group in detail. In our study, a case study
design was appropriate as we aimed to explore the challenges
and coping strategies of early childhood teachers working with
children with special needs in a specific school setting, based
on teachers’ experiences. Since this study investigates
teachers’ experiences on the challenges they face regarding
inclusion and their coping strategies within the context of a
single school, it was designed as a single case study.

The Context of the School

The case in this study is a preschool located in Istanbul,
Tiirkiye. On the lower floor of the school, facilities include a
playground, a dining hall, a classroom, and club rooms for
recreational activities. During dining and play times, children
utilize marble stairs to access this area. On the middle floor of
the school, there are three classrooms, an officer's room, and a
manager's room, while the remaining four classrooms are
located on the top floor. In total, there are eight classrooms
staffed by eight teachers in the building. The preschool caters
to a total of 163 children between the ages of 3 and 6. During
the research, we accessed three classrooms as not all of them
housed children with special needs. Physical features of
observed classrooms are presented in Table 1.

Table 1. Physical features of observed classrooms

Teacher Floor Notable Physical Features

Gamze Ground No windows, no carpet, large

Teacher central table, toys out of reach,
proximity to the dining hall and
playground

Ezgi Second Emergency door access, larger

Teacher space, toys at eye level, improved
visibility

Cansu Third Emergency door access, larger

Teacher space, toys at eye level, improved
visibility

The Sample

We employed purposeful sampling to select participants for
this study. As described by Creswell (2013), purposeful
sampling involves selecting participants and sites in a manner
that can purposefully contribute to understanding the research
problem. Our decision to choose this school was based on the
warm reception and willingness of the administrators to
participate in the study. The inclusion criteria for the teachers
in the school were having prior experience working with
students in inclusive settings, willingness to participate in the
study, and currently having at least one student with special
needs in their classroom. Therefore, out of the eight teachers
at the school, only three were included in the study as they had
inclusion students. Demographic information of participant
teachers is presented in Table 2.

Data Collection Instruments

A robust qualitative case study should provide an in-depth
understanding of the case through the collection of various
forms of qualitative data, as stressed by Creswell (2013).
Therefore, we used three data collection techniques to
understand teachers’ perspectives regarding their challenges
and coping strategies in inclusive education.
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Table 2. Demographic information of participant teachers

From conflict to coping: Experiences of early childhood teachers on inclusion

Teacher Experience Degree Class Size  Age Group Inclusion Children
Gamze Teacher 27 years B.A. in Child Development 12 4 years ADHD, Autism and
Sensory Deprivation
Ezgi Teacher 4 years B.A. in Early Childhood 10 4 years Down Syndrome
Education
Cansu Teacher 7 years B.A. in Child Development 10 4 years Autism

Semi-Structured Interviews: Three early childhood
teachers were identified as valuable sources of information for
these interviews, considering their varying years of experience
and their voluntary participation in the study. A semi-
structured interview protocol consisting of six open-ended
questions was employed. Protocol was prepared based on the
existing literature and modified after seeking two experts’
opinions in the early childhood education field. We employed
pilot study with two teachers and finalized interview questions.
Example questions include: How do you define inclusion?
How do you adapt your daily routine for children with special
needs? How do you adapt your activities for children with
special needs?

Observations: We used an observation protocol form to
systematically record the data obtained during classroom
observations. The form included both structured and open-
ended sections. Structured parts focused on specific indicators
such as challenging situations in classroom environment,
teacher’s interaction with children with special needs, types of
instructional adaptations made during activities. It was also
noted significant events, spontaneous situations, and
contextual factors not covered by predefined categories in
open-ended sections.

Documents: Documents in the form of activity plans
implemented during observation hours were obtained from
three teachers. These activities were designed in accordance
with the Ministry of National Education framework, which
outlines expectations for activity planning. As per this
framework, teachers are required to delineate the objectives
and indicators of the activity, materials required, unfamiliar
words and terms, activity procedures, assessment methods,
parent involvement strategies, and adaptation processes. It is
worth noting that all activity plans were developed under the
assumption that all children have typical development.
However, an adaptation section was included in the plans to
address the needs of children who may not be at the same
developmental level as their peers. These activity plans served
as valuable documents for understanding both the reported and
actual practices of teachers regarding children with special
needs. These documents helped triangulate data by providing
concrete evidence of both observed and self-reported inclusive
practices.

Data Collection Procedure

First, the consent form was taken from each participant. Then,
interviews were conducted before observations. in an empty
classroom and each lasted 40-50 minutes. Afterwards,
observation schedule was planned with teachers. Before the
observation, teachers were asked to share their activity plans
belonging to the day of observation. During the observation
phase, the primary researcher assumed the role of a non-
participant observer, intending to gain insight into teachers'
authentic practices regarding children with special needs
across all classrooms. While she successfully conducted non-
participant observations in two classes, she had to adopt a

participant observer role in Gamze Teacher's class. In an
unexpected turn of events, Gamze Teacher entrusted the class
to the researcher and temporarily left. Over the course of 25
minutes, the primary researcher actively engaged with the
children as a participant observer. Additionally, she observed
the classes of three other teachers in the morning session. Each
observation session spanned approximately 4 hours and was
meticulously recorded using an observation protocol form.
The primary focus during observations was on the experiences
of teachers and dynamics between the classroom teacher and
children with special needs. Furthermore, we documented the
daily routines and activities of the teachers throughout the
observation sessions.

Data Analysis Procedure

Our approach to using thematic analysis aligns well with
Braun and Clarke's (2006) description of the method as a
means to identify, analyze, and report patterns and themes
within data. In our study, we applied thematic analysis to
explore how early childhood teachers experience inclusive
education. To initiate the analysis, we systematically
organized all collected data and transcribed the interviews.
Subsequently, we engaged in comprehensive reading of the
data to develop a holistic understanding of the case and grasp
the teachers' overarching experiences regarding inclusive
education. During this process, we took margin notes to
capture key insights, which served as the basis for forming
initial codes. As we delved deeper into the data, small
categories of information coalesced into codes, which were
subsequently grouped into meaningful categories. At this
stage, two researchers independently coded the data. Later,
they came together to discuss overlapping and differing data,
reaching a consensus. The inter-coder reliability was
calculated using the Miles and Huberman (1994) formula, and
it was found to be 94%. These categories were then
synthesized into provisional themes. Following a thorough
review of theme relevance and alignment with the data, we
refined the definitions of the themes, resulting in the
emergence of clear themes and subthemes. This systematic
approach to thematic analysis allowed for a comprehensive
exploration of early childhood teachers' challenges and coping
strategies in inclusive education, based on their perspectives.

Validation of Findings

To ensure the validity and credibility of the study,
triangulation was employed as a core strategy. As Creswell
(2013) highlights, triangulation enhances the trustworthiness
of qualitative research by using multiple sources of data to
cross-check and support findings. Similarly, Fraenkel et al.
(2023) emphasize that when a conclusion is supported by data
collected through different instruments, its validity is
strengthened. In this study, three complementary data
collection tools were used to capture early childhood teachers’
perspectives Additionally, detailed descriptions of the case and
themes were provided to offer rich insight to the readers.
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Figure 1. Summary of main themes and sub-themes

Ethical Consideration

All ethical permission was taken from Bahgesehir University,
Scientific Research and Publication Ethics Committee, as per
the decision taken in the meeting dated 25.12.2024 and
numbered 2024/11. In the research, all teachers participated
voluntarily. The researchers exclusively listened to and
transcribed all audio recordings. Furthermore, to ensure
confidentiality, the names of both teachers and children were
altered. Throughout the data collection process, teachers were
informed of their option to withdraw from the study at any
time.

Findings

The data emerged 4 themes: Parent-Related Challenges,
Classroom Management Challenges, Challenges Related to
Professional Conditions, and Perceived Coping Strategies. All
themes and sub-themes are presented in Figure 1.

Theme 1: Parent-Related Challenges

Throughout the interviews, teachers discussed parent-related
challenges within the classroom environment and activities.
Some expressed difficulties in communicating effectively with
families whose children with special needs during the
educational process. Furthermore, it was noted that certain
families may lack awareness regarding their child's issues,
resulting in limited involvement. Despite the interview
questions not specifically addressing parenting issues, teachers
voluntarily shared their experiences on the matter. There are
two sub-themes under this main theme.

Sub-Theme 1: Parent-Teacher Conflict

Teachers in the current study have reported encountering
conflicts with parents, primarily revolving around classroom
management or daily activities.
"Family plays a crucial role. Take, for instance, the
challenge we face with one child who arrives at the
classroom with a babysitter. Both the mother and I agree
that the child should attend without the babysitter, so we've
been gradually reducing the babysitter's presence, aiming

for 5-10 minutes each day. However, the mother insists on

a longer transition, citing 1-2 hours, which the child isn't

ready for. We attempted a longer period last week, around

10-20 minutes, and the child responded positively. Yet, it

becomes impractical on days when my assistant isn't

present, as we need to attend to various tasks like restroom
breaks or meals. (Ezgi Teacher)"

Cansu Teacher also shared her experiences with parents of
children with special needs.

"Parents need to collaborate with us about attending of
children. While his mother wants him to attend full-time,
his development necessitates a half-day schedule. The
classroom environment isn't entirely suitable for him,
given its size and configuration. However, conveying the
need for a half-day to his mother becomes a point of
contention. (Cansu Teacher)"

It seems that sometimes conflicts between parents and
teachers can lead to pressure from parents on the teacher.
Teachers have specifically mentioned that families persistently
exert pressure on them until they comply with their wishes.
Gamze teacher stated that:

"For example, a mother wants her child to interact more
with her peers, which I'm already facilitating. During free
play, I encourage one of my students to spend time with
their friend for 20 minutes. This arrangement usually
works, but the child with special needs prefers to have her
own space. However, the mother insists that someone
should spend time with her child and assigns another child
to play with her. I'm already addressing this, but the
mother doesn't seem to understand. So, it seems the
primary issue lies with the mother. (Gamze Teacher)"

Sub-Theme 2: Parents’ Absence

Early childhood teachers reported challenges related to the
implementation of individualized education plans (IEPs),
particularly due to limited parental involvement.
“I have a child with language problems. His mother does
not talk too much with him at home. The child gets training
in the support room. When he comes to school, I play with
him with toys to socialize. I mean I have to... we will talk
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with the family. Only then can we give the necessary
education to the child. I've invited the family over and over,
but they haven't. I'm going to apply IEP, but the family
doesn't exist (Gamze Teacher)”

Cansu Teacher also pointed out the same issue with the

family.

“How many times did I call the family? I expected them to
come. I want them to do activities at home because we're
reinforcing something. (Cansu Teacher)”

Theme 2: Classroom Management Challenges

Not only during interviews but also through observations, it
became apparent that teachers faced challenges with
classroom management, particularly upon the entry of children
with special needs. These difficulties primarily stem from
interactions among the children and the school environment.

Sub-Theme 1: Child-Related Challenges

Teachers have highlighted child-related classroom
management issues stemming from physical violence. Certain
disability groups may exhibit physical violence due to limited
language and cognitive abilities, using such behavior as a
means of expression. This poses a challenge for early
childhood teachers, who must manage multiple children
simultaneously and ensure classroom safety. At times, they
find themselves focusing solely on one child, leaving others
unattended.

"The adaptation process is particularly challenging. The

child (with special needs) always stays close to me because

I can't leave him with his peers; he tends to hit them, or

they may hit him. It's quite a struggle. Every child is

special, but some require even more attention. (Gamze

Teacher)"

"This age group can be quite harsh. Other children may

emulate certain behaviours, such as hitting, or they may

unfairly blame a peer for a conflict. (Cansu Teacher)"

During observations in Cansu Teacher's class, a similar
scenario unfolded. When the teacher attempted to distribute
playdough, she noticed that some had been mixed. Upon
inquiry, some children pointed fingers at Selim, who is
diagnosed with autism. Consequently, the teacher withheld
playdough from Selim. In the classrooms observed under
Gamze Teacher's supervision, children with disabilities such
as ADHD and autism were present. During the observations, it
was noted that these groups often experience difficulties in
social interactions and have trouble following classroom rules.
The teacher stated that she found this situation challenging in
terms of classroom management. A similar issue with rule-
breaking behavior was also observed in Ezgi Teacher’s
classroom.

"We're facing challenges here. Initially, the other children
needed to adjust. Many of them have never encountered a
child with special needs before. Some even remark that he
behaves strangely. Despite my efforts to establish rules, he
struggles to follow them. Consequently, other children
question why he seemingly has more freedom than them
and may model his behavior further undermining
classroom discipline. (Ezgi Teacher)"

In addition to the problems reported by teachers, conflicts
between typically developing children and those with special
needs were observed. During observation time in Gamze
Teacher's class, a child with language difficulties struggled to
introduce himself properly, resulting in laughter from his
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peers. Gamze Teacher intervened, reminding them of the
classroom rules.

Sub-Theme 2: School-Based Challenges

In addition to challenges related to individual children, the
physical and social environment of the school also poses
difficulties for teachers. During observations, it was noted that
fire exit doors were present in both classrooms, and these doors
also led to the toilets. Two teachers expressed concerns
regarding this issue:

"We have a fire exit in our classroom, and the child often

tries to go out there. (Ezgi Teacher)"

"The door to our toilet is easily accessible, and the child

frequently attempts to go there. (Cansu Teacher)"

During observation in Ezgi Teacher's class, the child with
special needs attempted to access the fire exit door multiple
times during activity time. The door was designed to be easily
opened, sometimes leading the child to wander toward the
toilet or stairs. With no second teacher or trainee present, Ezgi
Teacher divided her attention during these instances, leaving
the other children alone in the classroom while she attended to
the child with special needs. This occurred repeatedly
throughout the activity.

In Cansu Teacher's class, there was an intern present.
Initially, Cansu Teacher wanted the intern to sit with the
children during the activity. However, the child with special
needs repeatedly attempted to access the fire exit door to
retrieve his vest from the cloakroom. Eventually, Cansu
Teacher directed the intern to stand in front of the child to
prevent him from reaching the door. Both teachers highlighted
that the absence of the intern on certain days made it more
challenging to manage the classroom effectively.

"When I don’t have an intern, I struggle to attend to the

other children. For example, during outdoor activities, if |

don’t have an intern that day, I have to focus on the child
with special needs constantly. (Ezgi Teacher)"

“It's impossible to carry out certain activities when the

intern is absent. The child with special needs is integrated

into the class regardless. If the intern hasn't arrived that
day, I have to manage either him or the other students. It's
very difficult for us when there are no assistants. (Cansu

Teacher)"

The presence of an intern in the classroom appears to
provide relief for teachers. In Cansu Teacher's class, the
teacher instructed the intern to stay with Selim while he played
with blocks, allowing her to focus on other children. Similarly,
in Ezgi Teacher's class, the intern engaged with the child with
special needs while the teacher prepared daily activities.
Furthermore, the layout of the triplex building proved
challenging for children with special needs. After breakfast,
while other children climbed the stairs to return to their
classrooms, the inclusion children struggled to keep up. The
handrails were difficult for them to grasp, making it
challenging to ascend to the second floor. In situations where
there was no assistant in the classroom and the environment
was inadequate, another concern raised by teachers was the
overcrowded classrooms.

"The class is too crowded to manage. (Gamze Teacher)"

"Classrooms should not be overcrowded for inclusion of

children. The number of inclusion children should be taken

into consideration. (Ezgi Teacher)"
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Theme 3: Challenges Related to Professional Conditions

Teachers narrated their difficulties related to workload, lack of
support mechanism and lack of training.

Sub-Theme 1: Workload

Teachers have expressed concerns that their workload—
particularly the demands of preparing individualized education
plans (IEPs) and managing crowded classrooms—negatively
affects their ability to effectively implement inclusive
education. One significant factor contributing to teachers'
workload is the overcrowded classrooms. The high number of
children impedes both classroom management and effective
education. During the observation of Gamze Teacher's
classroom, the teacher had to frequently pause activities to
manage the inclusive children. Similarly, Ezgi Teacher and
Cansu Teacher found themselves constantly dividing their
attention to accommodate inclusive children in crowded
classrooms.

Teachers also struggle with the workload associated with
preparing Individualized Education Plans (IEPs) for inclusive
children. Despite the necessity of IEPs, teachers find it
challenging to prepare in overcrowded classrooms.

"It's difficult to implement IEPs with so many inclusive

children in preschool. (Cansu Teacher)"

"There are too many students in one classroom. (Gamze

Teacher)"

On the other hand, they believe that the duration and timing
of inclusion sessions are crucial for providing effective
education to children with special needs. Additionally, they
suggest that starting inclusive education at an early age would
benefit both the children and their families.

"Inclusion shouldn't be full-day. I prefer them to attend for

1.5 hours a day. (Ezgi Teacher)"

"Inclusive education should commence earlier because

parents often lack understanding of special needs. (Gamze

Teacher)"

Sub-Theme 2: Lack of Support Mechanism

Another burden on teachers is the lack of support mechanisms,
particularly from guidance counsellors and families. While the
school has a guidance counsellor, some teachers feel they do
not receive enough support from her. However, Ezgi Teacher
has managed to work collaboratively with the guidance
counsellor, especially in preparing IEPs.
"[ expect support from the guidance counsellor, parents,
and the administration. When the counsellor isn't
available, managing the inclusive student becomes my sole
responsibility. Even though the counsellor has other duties,
supporting the inclusive student should take priority. The
school administration should ensure the counsellor’s
presence in the classroom. (Cansu Teacher)"
"I wish the school administration would prioritize
providing support from the guidance counsellor. (Gamze
Teacher)"
"We rely on the guidance counsellor to assist with
preparing IEPs, especially as I have a background in Child
Development, not Special Education. (Ezgi Teacher)"

Sub-Theme 3: Lack of Training

Early childhood teachers in this study reported that they feel
inadequate to handle inclusive education, despite some
teachers getting help assistance from counsellor. They
criticized pre-service teacher training programs for failing to

equip them with the necessary skills and knowledge to deliver
quality inclusive education.
"Even though the guidance counsellor assists me, I still
lack knowledge on how to prepare for IEPs. Summer and
September seminars could focus on IEP planning. (Ezgi
Teacher)"
"I haven't had to apply for an IEP in 27 years. I do not
know how to do. (Gamze Teacher)"
"With the increasing presence of inclusive students in
kindergartens, universities should also consider including
courses on inclusive education. (Gamze Teacher)"
"We didn't cover IEP planning during our university
education. We only know the basics. (Cansu Teacher)"

Theme 4: Perceived Coping Strategies

Despite narrating challenges related to families, classroom
management, and professional conditions, teachers also
highlighted their perceived coping strategies to manage the
classroom and apply their activities. Teachers’ first strategy is
to adapt their activities according to the developmental needs
of children with special needs. Secondly, teachers reported that
they use some teaching techniques to support learning process
of children with special needs.

Sub-Theme 1: Activity Adaptation

While the Ministry of National Education framework requires
early childhood teachers to adapt activities for children with
developmental differences, it was understood in the current
study that the implementation of these adaptations varies
among teachers. During interviews, some teachers mentioned
adapting activities for children with disabilities. Besides, they
wrote activity adaptation for children with special needs in
their activity plans, but observations revealed discrepancies in
their practice. For instance, Gamze Teacher described
simplifying activities for motor development, ensuring all
children perform tasks in a uniform manner. However, during
observations, the child with autism was occasionally excluded
from activities, despite adaptation plans outlined in activity
plans.

“We do simple activities for motor development when they
come. For example, if we are playing a game activity and
something very complicated, my intern and I tell the
children. If they have to jump three times in the game, we
make it one for everyone. All children are doing the same
way at the same time. We do all the activities according to
him. (Gamze Teacher)”

Similarly, Cansu Teacher mentioned adjusting for art
activities and providing fewer materials for certain tasks.
Before art activity, the teacher took all children into the
playground but the child with autism was left behind. Also,
this child was not involved in the “Our Neighborhood”
activity. However, when we read the activity plans which we
took from teachers, we realized that there is an adaptation part
for that activity. It was stated in the plan that the inclusion
children are helped to cover the box, which is part of the
activity, but teacher did not. Cansu Teacher also described
more detailed but simplified adaptation activity in her lesson
plans and interviews. However, during observations, Selim,
the child with special needs, was often left out of activities
without alternative adaptations, such as during painting
sessions.

“As I said, if I'm going to do an art activity, for example, if

I'm doing some cutting activity, I'm preparing a paper with

less curl and no lines for him. For example, if we're going
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to paint, he doesn't like very difficult things, like striped

activities. I make it easier, for example, to paint a heart or

a flower. I'm practicing this way (Cansu Teacher)”

Ezgi Teacher also discussed adapting activities, such as
cutting paper and adjusting the number of items for hand-eye
coordination tasks during interviews.

“For example, I cut off his paper, but I'll let him paint and

paste. I'm having a water activity. I'm giving 6-7 cap to
everyone and I'm giving him 3 caps because he has to
learn. We do it for hand face coordination. I dumped the
water in the glass the other day. Then he had to pour it into
the bottle, but he couldn't. In that case, I poured it back into
the glass. (Ezgi Teacher)”

However, observations revealed a lack of individualized
activities during free play sessions, where the child with
special needs was not provided with tailored tasks. Overall,
while teachers acknowledged the need for activity adaptation,
some of the observations indicated inconsistencies in
implementation. This suggests a gap between teachers'
intentions and their actual practice, highlighting the
importance of ensuring that adaptation plans are consistently
implemented to support the inclusion of children with special
needs.

Sub-Theme 2: Teaching Strategies

This theme is mainly constructed based on the observation part
of the study. It was observed that teachers employed various
teaching strategies, including scaffolding and physical and
verbal interventions, to support children with special needs
during activities. For instance, Gamze Teacher provides
constant assistance to a child while playing with dough,
ensuring their engagement and participation.

“For example, I'm always standing next to him and helping

him while he is playing dough. (Gamze Teacher)”

Additionally, during observations, we realized that Gamze
Teacher used physical and verbal interventions are frequently.
For example, during a table activity, one child diagnosed with
attention deficit and hyperactivity disorder is designated as the
teacher's assistant to maintain focus. Teacher said to the child,
“I want you to hand out the materials today — you are my
helper,” and thus enabled the child to participate in the
activity, even if only in a small way.

Verbal interventions are also employed, such as redirecting
a child's behavior by reminding them to sit or comment on their
engagement with the activity. For instance, In Cansu Teacher’s
classroom, when the child with special needs stood up and
began wandering around the classroom during an art activity,
the teacher gently said, “Selim, we stay in our seats during
painting time. Let’s sit down and finish your picture” thereby
redirecting the child's behavior through a calm verbal
reminder. Similarly, Cansu Teacher emphasizes constant
supervision and guidance during free play and activities to
ensure the child's safety and participation. When the child
attempts to climb on the table during an activity, the teacher
intervenes physically by guiding them back to their seat and
provides clear verbal instructions about appropriate behavior.

Ezgi Teacher also utilizes physical proximity to support the
child's engagement, sitting beside them to encourage
participation and adherence to activity rules. Overall, these
teaching strategies demonstrate the teachers' proactive efforts
to scaffold learning and address the diverse needs of children
with special needs in the classroom.

From conflict to coping: Experiences of early childhood teachers on inclusion

Discussions, Conclusions and Recommendations

In this study, we delved into the experiences of early childhood
teachers regarding inclusive education. The focus was on
challenges faced by teachers and their coping strategies in
teaching process of children with special needs. From the
study's findings, four primary themes emerged: Parent-Related
Challenges, Classroom Management Challenges, Challenges
Related to Professional Conditions, and Perceived Coping
Strategies.

To begin with, early childhood teachers are typically
tasked with collaborating closely with parents of children with
special needs (Bruns & Mogharberran, 2009). However, in the
current study, our analysis yielded that teachers had some
conflict with these parents due to some factors such as parents’
attempt to intervene with classroom management process or
attend daily activities. This finding is compatible with
international literature. Studies showed that not only in
Tiirkiye, but in other countries such as Lebanon and USA,
there are similar challenges and conflict situations between
two groups (Aouad & Bento, 2020; Lake and Billingsley,
2000). In one study conducted in Lebanon, although teachers
found collaboration valuable in special education process, they
evaluated it very challenging in practice (Aouad & Bento,
2020). These conflicts might arise from the different
expectations between parents and teachers regarding the
educational needs of children with special needs. Supporting
this idea, Lake and Billingsley (2000) found that discrepant
views of a child are one of the most prominent factors that
create conflicts between teachers and parents. Therefore,
fostering open communication, mutual understanding, and
shared expectations between teachers and parents is essential
for strengthening collaboration and minimizing conflicts in
special education.

Furthermore, early childhood teachers in the current study
stated that parents of children with special needs were not
accessible although parental participation in IEP meetings is
important for organizing the child's educational process. There
is an emphasis on parent involvement and IEP process in
previous studies. Sen (2023) stressed that attending IEP
meeting is one of the most critical forms of parent involvement
in special education. Supporting the finding of the current
study, Sen (2023) discussed that some challenges such as
communication gaps affect negatively the potential of
partnership between parents and teachers in special education.
On the other hand, parents may not be equally involved in
every stage of their child's educational process. For instance,
Turnbull and Turnbull (2003) argued that although parents
may be motivated to ensure their children receive necessary
special education services, they may not demonstrate the same
level of motivation or participation in the Individualized
Education Program (IEP) process. Therefore, it is necessary to
identify the factors that hinder parents' participation in school
and make the necessary arrangements to involve families not
only in IEP meetings but also in other forms of family
involvement, such as home-based, community-based, and
school-based participation.

Another finding of the present study stressed that teachers
had difficulties in classroom management during daily flow.
Supporting this finding, Gok’s (2013) study found that
teachers experienced problems in classroom management
when there are children with special needs in the classroom.
The relevant literature shows that this situation is related to
teachers not receiving adequate training on inclusive education
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(Babaoglan & Yilmaz, 2010; Civitillo et al., 2016). Civitillo et
al. (2016) stressed that teachers who have inclusion children in
their classroom do not feel fully prepared to teach these
children. In this context, providing pre-service, practice-based
classroom management courses and updating this training
post-service can be highly beneficial. By incorporating
practical classroom management training into teacher
education programs and offering follow-up courses throughout
their careers, teachers can be better prepared to manage diverse
classrooms, including those with children with special needs,
fostering a more organized and inclusive learning
environment.

Furthermore, in current study, it is understood that these
difficulties in classroom management arise from physical
aggression by children with special needs, their struggle to
follow class rules, and problems in social interaction. This
finding emphasizes a critical tension in inclusive classrooms:
while inclusion aims to ensure the participation of all children,
behavioral challenges can strain classroom management and
hinder the teacher’s ability to maintain an inclusive
environment. Mclntyre ve Phaneuf (2007) highlighted that
aggressive behaviors of children with special needs might be
related to lack of social skills or knowledge of how to use these
skills. Therefore, early childhood teachers should focus on
social skills and social development process of children with
special needs on IEP.

Teachers’ professional conditions are another factor that
creates challenge in inclusion in the current study. Teachers
mentioned their heavy workload and how it affects their ability
to implement effective inclusive education. Overcrowded
classroom increases teachers’ workload as well. Similarly, in
Dos et al. (2019)’s study, teachers stated that they could not
pay attention to children with special needs due to
overcrowded classroom. It limited their time to spend with the
child and implement IEP and evaluate the -children’s
development and learning. Besides, lack of adequate training
on inclusive education also negatively affects teaching process
of children with special needs. Upon reviewing the literature
(Gok & Erbas, 2014; Babaoglan & Yilmaz, 2010), it became
evident that similar challenges are present in teacher education
programs, including in Tirkiye. While introductory courses
like Special Education provide some insight, they offer limited
techniques and methods. Consequently, many educators,
lacking specialized training, struggle with tasks like
Individualized Education Plans (IEPs). This knowledge gap
poses a significant barrier to effectively accommodating
children with special needs.

Parallel to these findings, our analysis underscored the
pressing need for additional training on inclusion practices to
bolster the quality of education and enhance classroom
management skills. The concept of developing individualized
education plans remains relatively new to many preschool
educators, even those with extensive experience. This
challenge is not unique to Tiirkiye but is echoed in countries
like Singapore, the USA, and India, highlighting the global
significance of addressing this issue. Studies from various
cultural contexts emphasize the importance of equipping
educators with the necessary tools and knowledge to foster
inclusive learning environments effectively. This necessitates
comprehensive training programs and ongoing professional
development opportunities. Despite the legislative mandate for
inclusion since 1992, there appears to be a disconnect between
educational policies and the practical implementation thereof,
highlighting the need for systemic reforms. In conclusion,

bridging the gap between policy directives and educators'
competencies requires concerted efforts from educational
authorities, higher education institutions, and practitioners. By
prioritizing inclusive education within teacher training
programs and providing ongoing support, we can strive
towards creating more inclusive and equitable learning
environments for all preschool children.

The current study highlighted the significant burden placed
on teachers due to a lack of adequate support mechanisms.
Teachers express a desire for assistance from guidance
counsellors and families. Recent research indicates that
preschool educators require more intervention programs and
guidance services to effectively support children with special
needs (Rheams & Bain, 2005; Scott-Little et al., 2003). This
need arises partly due to challenges stemming from parents
and principals within inclusion classrooms (Kogyigit, 2015).
Similarly, Villines’ (2011) study found that preschool
educators sought support from principals, specialists,
therapists, and families. In Tiirkiye, Akalin and colleagues
(2014) noted that teachers primarily required support from
parents and other resources to develop individualized
education plans and adjust their curriculum. Moreover, this
study identified that the physical environment of the classroom
could pose challenges for children with special needs.
Teachers cited distractions such as fire exits or toilet doors
within the classroom, hindering the learning environment for
these children. Thus, while enhancing teachers' knowledge and
providing support are crucial, addressing the physical
classroom environment is equally essential. Observations
revealed that teachers often had to constantly attend to children
with special needs due to these environmental factors.
Similarly, Kale and colleagues (2016) noted that the physical
environment was not conducive to the needs of children with
special needs.

Finally, teachers mentioned how they cope with challenges
in education process of children with disabilities. Apparently,
while educators implemented some adaptation strategies for
children with special needs, they often hesitated to fully
integrate these children into activities. For instance, during
observations, we noticed an intern engaging with a child with
special needs separately from other children. This reluctance
to fully involve children with special needs may stem from a
lack of knowledge, alongside workload issues and a scarcity
of support mechanisms. Relying on relevant literature, it can
be argued that teachers learn from their own experiences and
find solutions themselves in the process. In Gok and Erbag’s
(2011) study, teachers suggested that social activities and
familial support should be increased, and teachers’
communication skills should be promoted as well.

In conclusion, this study emphasizes the complex obstacles
early childhood teachers encounter when attempting to adopt
inclusive education and the urgent need for institutional
changes, focused training, and improved support systems.
Therefore, this study offers several recommendations for
teachers, administrators, and policy practitioners. For more
successful inclusion practices, teachers should find more
practical ways to reach parents of children with disabilities and
involve them into IEP process. Administrators should also
provide accessible support mechanism and take active role in
designing classroom environment and rearranging class size
based on the characteristics of children in the beginning of the
semester. Additionally, the gap between policy expectations
and classroom realities can be closed by making sure that
educators receive ongoing training and direction on
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individualized education plans and adaptive teaching
techniques. In early childhood education, inclusive education
can transcend a legal requirement and develop into an
integrated and sustainable practice by encouraging
cooperation between educators, parents, administrators, and
legislators.

Limitations of the Study

This study is limited to a single preschool located in istanbul.
Therefore, the data may reflect specific demographic
characteristics of participant teachers and institutional
dynamics of the specified preschool. Besides, the researchers
were the non-participant observers in the study. Although it
contributes to subjectivity, it might be possible to effect
participants’ behaviors in the existence of observer. Therefore,
similar studies can be conducted in different samples and
schools.
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0z: Bu calismada Tiirkiye, Singapur ve Kanada ortaokul matematik ders kitaplarindaki iggenler konusuyla ilgili
¢Ozlimlii 6rneklerin incelenmesi amaglanmigtir. Calisma nitel aragtirma yaklagimi kapsaminda dokiiman analizi yontemi
ile yuiritilmistiir. Elde edilen veriler; baslangi¢ 6rnekleri, standart drnekler, gelistirici 6rnekler, u¢ 6rnekler, 6rnek disi
ornekler ve karsit ornekler seklinde smiflandirilmis ve betimsel olarak analiz edilmistir. Aragtirma sonucunda iilkelerin
ders kitaplarinda yer alan 6rnek tiirlerinde ¢esitli benzerlik ve farkliliklar oldugu goriilmiistiir. Singapur ve Kanada’daki
ders kitaplarinda baslangig, standart ve gelistirici 6rnekler en fazla kullanilirken nadiren 6rnek dis1 6rneklerin kullanildig:
tespit edilmistir. Tiirkiye’deki kitaplarda ise siklikla baslangig, gelistirici ve drnek disi 6rneklere yer verilirken standart
ve karsit orneklere daha az yer verildigi tespit edilmistir. Bununla beraber {i¢ iilkenin ders kitaplarinda ug¢ drneklere hig
yer verilmemistir. Ayrica tiggenler konusuyla ilgili 6rnek sayisinin en fazla Singapur’daki matematik ders kitaplarinda
en az ise Kanada’daki matematik ders kitaplarinda yer aldigi goriilmiistiir. Bu ¢aligmada {ig iilkenin ortaokul matematik
ders kitaplarinda tiggenler konusu baglaminda kullanilan 6rnek tiirleri incelenmistir. Gelecekte yapilacak arastirmalarda,
ayni ders kitaplar1 kapsaminda farkli matematik konularinda 6rnek tiirlerinin nasil ele alindig1 detayli olarak incelenebilir.
Boylece ders kitaplarindaki 6rnek tiirlerinin konuya 6zgii dagilimi ve bu dagilimin 6grenci kavrayisi tizerindeki etkileri
hakkinda daha kapsamli bilgiler elde edilebilir.

Anahtar Kelimeler: Karsilastirmali analiz, 6rnek tiirleri, 6rneklerin smiflandirilmasi, ders kitaplar

Abstract: This study aimed to examine the examples related to triangles in Turkish, Singaporean and Canadian middle
school mathematics textbooks. The study was conducted using the document analysis method within the scope of a
qualitative research approach. The obtained data were classified as initial samples, standard samples, developer samples,
extreme samples, out-of-sample samples and counter-samples and analysed descriptively. The results revealed that there
are various similarities and differences in the types of examples in the textbooks of the countries. In the textbooks of
Singapore and Canada, beginning, standard and developer examples were used most frequently, while nonexample were
rarely used. Textbooks in Turkey, on the other hand, frequently used beginning, developer and nonexamples, while
standard and counter examples were used less frequently. Extreme examples are not included in the textbooks of the three
countries. It was found that the number of examples related to triangles was the highest in Singapore's mathematics
textbooks, followed by Turkey's textbooks, and the lowest in Canada's mathematics textbooks. In this study, the types of
examples used in the context of the topic of triangles in middle school mathematics textbooks from three countries were
examined. In future research, how different types of examples are presented in other mathematical topics within the same
textbooks can be investigated in detail. In this way, more comprehensive information can be obtained about the topic-
specific distribution of example types in textbooks and the effects of this distribution on students' understanding.

Keywords: Comparative analysis, types of examples, classifying examples, textbooks
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Giris

Ogretim programlar1 dogrultusunda; dgretmenlere kilavuzluk
eden ve her sinif diizeyinde belirli bilgiler i¢eren ders kitaplari,
egitimin ana kaynaklarindan biri
Bundan

(Oguzkan, 1994).

etmesi yoniiyle onemli bir kaynak olmasi, ders kitaplariyla
ilgili olarak uluslararasi karsilagtirmalarin artmasina sebep
olmustur (Yikselen ve Kepgeoglu, 2021). Uluslararasi
karsilagtirmalar, diger iilkelerin programlart ve ders kitaplari
arasinda kiyaslamalar yapilmasina imkan tanimaktadir
(Anilan ve Anagiin, 2007). Ozellikle Uluslararast Matematik

olarak goriilmektedir

dolay1 ders kitaplarinin

matematiksel bilgiye ulasmada 6nemli araglardan biri oldugu
sOylenebilir. Ders kitaplari, program hedefleri ile
Ogretmenlerin dersteki Ogretim faaliyetleri arasinda koprii
gorevi kurarak matematiksel igerik ve Ogretim yontemleri
hakkinda temel bir kaynak gorevi gormektedir (Haggarty ve
Pepin, 2002). Dolayisiyla ders kitaplarinda yer alan
matematiksel durumlar, Ggrencilerin matematiksel fikirler
gelistirmelerine ve bu fikirler {izerinde diisiinmelerine olanak
saglamaktadir (Stein vd., 1996). Ayn1 zamanda ders kitaplari,
ogretmenlerin derste kullanacaklart etkinlikler ile 6rneklerin
belirlenmesinde 6nemli bir role sahiptir (Fan ve Kaeley, 2000).
Bu durum ders kitaplarinin hem 6grencilerin 6grenme
sireclerini hem de Ogretmenlerin egitim faaliyetlerini
ylriitmeleri  agisindan  6nemli  firsatlar  sundugunu
gostermektedir (Ponte ve Marques, 2011; Son ve Senk, 2010).
Bununla beraber ders kitaplarinin 6grenme firsatlarina isaret

ve Fen Egilimleri Arastirmasi [Trends in International
Mathematics and Science Study (TIMSS)] ve Uluslararasi
Ogrenci  Degerlendirme  Programi  [Programme  for
International Student Assessment (PISA)] gibi uluslararasi
karsilagtirmalarin yapildigi smmavlar, bu smavlara katilan
iilkeler arasinda daha genis kapsamli kiyaslamalar yapilmasina
olanak tanir (Baltaci ve Biber, 2021).) Ata Ozer ve Yaman
(2021) bu sinavlarda; matematik alaninda yiiksek basari
gosteren ilkelerin bagarilarini etkileyen faktorlere yonelik
bir¢cok c¢alismanin yapildigimi ifade etmektedir. Ayrica bu
caligmalarda siklikla basarili iilkeler ile digerleri arasindaki
farkliliklarin nedenlerini incelemekte; 6zellikle de matematik
ders kitaplarmmin  karsilastirilmasina  odaklanilmaktadir
(Schmidt vd., 2001).
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Alanyazinda {lkelerin kullandiklar1 ders kitaplarini
inceleyen calismalarin oldugu tespit edilmistir (Alacact ve
Erbas, 2010; Biitiiner, 2019; Cai ve Jiang, 2017; Hong ve Choi,
2014; Ozer, 2014). Bu kapsamda Alacaci ve Erbas (2010) ders
kitaplarinin gorsel sunumu, igerik diizeni, 6grenme alanlar1 ve
konularin sunulus bigimlerini incelemistir. Benzer sekilde
Biitiiner (2019) ve Ozer (2012) ders kitaplarinda yer alan
sorulari, tiirlerine ve biligsel diizeylerine gore siniflandirmistir.
Hong ve Choi (2014) ise ders kitaplarinda ele alinan konularin
kapsamint ve igerdigi matematiksel Ogeleri karsilastirmali
olarak analiz etmistir. Ayrica Cai ve Jiang (2017), problem
kurma etkinliklerinin yapisin1 ve bu etkinliklerin 6grencilere
sundugu firsatlar1 incelerken; Toprak ve Ozmantar (2019) ise
ders kitaplarinda kullanilan &rnekleri; bilissel istem,
muhakeme ve ispat boyutlar1 agisindan ele almistir.

Ogretmen ve oOgrenciler tarafindan sinif ortaminda
kullanilan ders kitaplari, etkili bir geometri 6gretiminin dnemli
bilesenlerinden biridir (Yiksel, 2010). Ulusal Matematik
Ogretmenleri Konseyi’ne [National Council of Teachers of
Mathematic (NCTM)] gore matematigin alt dallarindan biri
olan geometrinin, diinyanin anlagilmasinda ve analiz
edilmesinde Onemli bir ara¢ oldugunu ifade edilerek
matematik miifredatinin merkezinde yer aldigini vurgulamigtir
(NCTM, 2001). Geometri, matematik egitiminde biiylik bir
o6neme sahip olmasina ragmen Ogrenciler bu derste birgok
zorluk yasamaktadir (Unlii, 2014). Ozellikle geometrinin
soyut bir yapiya sahip olmasi, 6grencilerin geometriye yonelik
ilgilerini ve geometri basarilarni  olumsuz  yonde
etkilemektedir (Giir ve Kobak Demir, 2017). Bu durum hem
ulusal hem de uluslararas1 sinav sonuclarinda belirgin bir
sekilde goriilmektedir (Kemankash, 2010). Ornegin TIMSS
2023 verilerinde Tiirkiye’nin geometri basarisi, yillar
icerisinde bir artig gdsterse de en diisiik basar1 ortalamasinin
geometri alanina ait oldugu ve geometri basarisinin genel
ortalama puandan daha diisik oldugu gorilmistir (Milli
Egitim Bakanligi, 2023). Yani dgrencilerin geometri alaninda
diger oOgrenme alanlarma kiyasla istenilen basariya
ulagamadiklar sdylenebilir.

Geometrideki temel kavramlardan biri olan {iggenler,
birgok geometrik yapinin sahip oldugu iligkilerin ortaya
konulmasinda 6nemli bir yere sahiptir. Ayrica pek ¢ok
geometrik kavramin Ogretiminde iiggenler onemli bir rol
oynamaktadir (Kaplan & Hizarci, 2005). Geometri konularinin
Ogretiminde iicgenler ayr1 bir 6neme sahip olmasina ragmen
ogrenciler iicgen kavramiyla ilgili bircok zorluk yasamaktadir.
Yapilan c¢aligmalarda 6grencilerin genellikle tiggenleri insa
etmekte ve tanimmini yapmakta zorlandiklari, {iggenlerin
yiiksekliklerini ¢izmekte kavram yanilgilarina sahip olduklar:
(Sahin vd., 2023; Tirniikli, 2009), tggenlerin ¢izimi ve
ozellikleriyle ilgili eksik veya yanlis kavram imajlarinin
bulunduklar1 (Altiparmak, 2022) gériilmiistiir. Ogrencilerin
iicgenler konusuyla ilgili bu kavram yanilgilarina ve yanlis
kavram imajlarina sahip olmalarinda siklikla prototip drnekleri
kullanmalarindan kaynaklandigi belirtilmistir (Giiven vd.,
2019). Ogrencilerin prototip drnekleri kullanmalarinin en
6nemli nedenlerinden biri ders kitaplar1 oldugu ifade edilmistir
(Pekyen, 2024). Ders kitaplari, birgok iilkede egitim-dgretim
siirecinin temel ve vazgegilmez bir bileseni olarak kabul
edilmektedir (Akran, 2022). Ancak yapilan aragtirmalar bu
kitaplarda yer alan Orneklerin genellikle prototip nitelikte
oldugunu; ¢esitlilik, say1 ve nitelik agisindan yetersiz kaldigimi
ve giinlik yasamla yeterince iligkilendirilmedigini ortaya
koymaktadir (Gezgin ve Bal, 2021; Ozmantar vd., 2017;
Pekyen, 2024). Bu sebeple ders kitaplarindaki drnekler yanlig

kullanildiginda, 6grencilerin kavram ve kurallarla ilgili eksik
ve yanlis anlamalar gelistirmelerine neden olmaktadir
(Zaslavsky, 2010).

Karsilastirmali egitim alanindaki arastirmalar, siklikla
farkli tilkelerin Ogretim programlart ile ders kitaplarinin
analizine odaklanmaktadir (Kaytan, 2007). Bu arastirmalar,
Ogrencilerin  geometri  konularinda  yeterli  basariy1
gosteremediklerini ortaya koymaktadir (Karadag ve Turan,
2013). Bu durum geometri &gretiminde, karsilagilan
zorluklarin ve 6grenme eksikliklerinin analiz edilebilmesi
anlamak adima geometri konularmin  derinlemesine
incelenmesini  gerekli kilmaktadir. Geometrinin temel
konularindan biri olan {iggenlerde, ogrencilerin siklikla
zorlandiklari ifade edilmektedir (Zeybek, 2013). Ogrencilerin
iicgenler konusuna iliskin  yasadiklar1  giigliiklerin
nedenlerinden biri 6gretim igerigi olabilir (Bingolbali ve
Ozmantar, 2009). Ogretim igeriginin yapilandirilmasinda, ders
kitaplari ile bu kitaplarda sunulan 6rneklerin tiirii ve sunulus
bicimi belirleyici bir rol oynamaktadir (Sahin ve Karakus,
2023). Bu nedenle kitap analizleri, 6grencilerin kavramlari
nasil yapilandirabilecegine dair ipuglar1 sunabilir. Ozellikle
farklt tlkelerin ders kitaplarinda tiggenler konusundaki
orneklerin incelenmesi iilkelerin konular1 ne sekilde ve nasil
ogrettiklerine dair belirgin bir resim ortaya koyacaktir.

Bu caligma farkli iilkelerde kullanilan matematik ders
kitaplarindaki ~ 6rnek  tiirlerini  karsilastirmali  olarak
inceleyerek alanyazinda Onemli bir boslugu doldurmay:
amaglamaktadir. Uluslararasi karsilastirmali arastirmalarin
¢ogu Ogretim programi, icerik ve genel yap1 {izerine
yogunlagirken; 6rnek tiirlerine 6zgii analizlere yeteri kadar yer
verilmemigstir (Sahin ve Karakus, 2024). Bu baglamda bu
caligma, alanyazinda yeterince ele alinmamis olan ornek
tiirlerinin tilkelere gore nasil siniflandirildigt konusunda katki
sunmaktadir. Ayn1 zamanda farkli iilkelerde kullanilan ders
kitaplari, bireylerin diger toplumlarin karsilastig1 sorunlar ve
benimsedikleri egitim sistemleri hakkinda bilgi edinmesini
saglamakta; boylece olaylart daha genis bir perspektiften
degerlendirme imkén1 sunmaktadir (Marasli, 2023). Ayrica
Singapur gibi uluslararasi basari siralamalarinda 6ne ¢ikan
iilkelerin 6gretim yaklasimlarmin incelenmesi Tiirkiye gibi
gelismekte olan egitim sistemlerine yol gosterici olabilir. Bu
yoniiyle arastirma, matematik O6gretim uygulamalarinin
iyilestirilmesine yonelik karsilastirmali veri sunmast agisindan
da Onem tasimaktadir. Bu baglamda {ilkelerin ders
kitaplarindaki o6rneklerin benzerlik ve farkliliklarin tespit
edilmesinin matematik 6gretimine dnemli katkilar saglayacagi
diistiniilmektedir. Egitim uygulamalari acisindan
degerlendirildiginde bu ¢alismanm bulgularmin  6gretim
programi gelistiricileri, ders kitabi yazarlar1 ve dgretmenler
icin somut ©6neriler sunmasi beklenmektedir. Ozellikle
ogretmenlerin 6rnek se¢iminde biiyiik dl¢iide ders kitaplarina
bagl kaldig1 g6z oniine alindiginda (Sahin, 2021), kitaplarda
sunulan orneklerin ¢esitliligi, 6grencilerin konular1 farkli
acilardan ele alabilmelerine olanak saglayacak sekilde ders
kitaplarinin hazirlanmasina katki saglamasi acisindan da
onemli bir role sahiptir.

Alanyazindaki uluslararast karsilagtirmali ¢alismalarda
farklr iilkelerdeki ders kitaplari; tasarim, dil, icerik, 6gretim
etkinlikleri ve sorular gibi ¢esitli agilardan karsilagtirilmis ve
benzerlikler ile farkliliklar iizerinde calismalar yapilmistir.
(Amet vd., 2019; Khalidova ve Tapan Broutin, 2017; Kul vd.,
2018; Yagan, 2020). Buna karsin ders kitaplarinda yer alan
orneklerin incelendigi ¢alismalarin sayisi sinirlidir (Sahin ve
Karakus, 2024). Farkli iilkelerde kullanilan ders kitaplarinda
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yer alan ornek tiirlerini ele alan yeterli sayida calismaya da
rastlanmamaktadir. Dolayisiyla bu ¢aligmanin farkl iilkelerde
kullanilan kitaplardaki Ornek tiirlerinin incelenmesi ve
karsilagtirilmasiyla ilgili alanyazina katki saglayacagi
diisiiniilmektedir. Bu ¢alismada kapsaminda TIMSS ve PISA
gibi uluslararasi yapilan sinavlarda iist siralarda yer alan
Singapur matematik ders kitaplar ile orta siralarda yer alan
Kanada ders kitaplariyla beraber iilkemizde kullanilan ders
kitaplarinda ii¢ggenler konusuyla ilgili ne tiir 6rneklere yer
verildigi karsilastirmalt olarak incelenmistir. Bu amaca
yonelik asagidaki sorulara cevap aranmustir.
1. Singapur, Kanada ve Tiirkiye’deki ders kitaplarinda yer
alan tiggenler konusuyla ilgili 6rnek tiirleri nelerdir?
2. Ders kitaplarindaki iiggenler konusuyla ilgili &rnek
tiirlerinin dagilimi iilkelere gore nasil degismektedir?

Singapur, Kanada ve Tiirkiye Egitim Sistemleri ve
Matematik Ders Kitaplar1

Ug iilkenin egitim sisteminde birtakim benzerlik ve farkliliklar
bulunmaktadir. Tiirk egitim sisteminde egitim seviyeleri; okul
oncesi, ilkokul, ortaokul, ortadgretim ve yiliksekégretimden
olusmaktadir. ilkokul, ortaokul ve ortadgretim kademeleri 4
yillik siireyi kapsamaktadir. Singapur egitim sistemi ise 6
yilik ilkokul, 4-5 yillik ortaokul ve 2 yillik {iniversiteye
hazirhik bulunmaktadir (Toprak ve Ozmantar, 2019). Kanada
egitim sistemi 6-8 yillik ilkokul egitimi ile 4-6 yillik
ortadgretimi kapsamaktadir (Cetinbag, 2019). Ulkemizde
2005 yilinda matematik Ogretim programlarinda yapilan
degisiklikler neticesinde matematigi kullanabilme ve
matematiksel diisiinme Dbecerilerine odaklanilmig ve
yapilandirmact egitim anlayisi esas alinmistir (Ugur Arslan,
2015). Ayn1 zamanda 6grencilerin problem ¢dzme, aragtirma,
inceleme, sorgulama, yaraticilik, karar verme ve elestirel
diisinme gibi becerilerin de gelistirilmesi amaglanmigtir
(Akmoglu, 2005). 2013 ve 2018 yillarinda hazirlanan iki
matematik 6gretim programi da (MEB, 2013; MEB, 2018)
benzer amaclar goz Onlinde bulundurarak kavramsal
O6grenmeyi temel almistir. Son olarak Tiirkiye Yiizyili Maarif
Model’inde tasarlanan matematik Ogretim programlarinda;
matematiksel muhakeme, matematiksel temsil, matematiksel
problem ¢6zme, veri ile caligma ve veriye dayali karar verme,
matematiksel ara¢ ve teknoloji ile ¢aligsma becerilerine vurgu
yapilarak alan becerileri, kavramsal beceriler ve alana 6zgii
biitiinlesik becerileri kapsayan ve bu becerilerin siire¢
bilesenlerini de iceren bir program hazirlanmistir (MEB,
2024). Singapur matematik 6gretim programi ise sarmal bir
yapiya sahip olmasiyla beraber dgrencilerin farkli ihtiyag ve
yetenege gore birbirine bagli bir¢ok Ogretim programi
uygulamaktadir (Toprak ve Ozmantar, 2019). Singapur
matematik Ogretim programinda igerikten ziyade 6grenme-
Ogretme siiregleri lizerinde durulmaktadir. Ayrica problem
¢Ozme, 6gretim programinin odak noktast olarak goriiliirken
ogrenci merkezli egitim anlayist benimsenmektedir (Serge,
2020). Singapur ilkdgretim matematik programi, tim
ogrencilere 4 yillik siirede uygulanan bir programdir. Bu
programdan sonra &grenciler, ilkogretim 5 ve 6 temel
matematik programi veya 5 ve 6 standart matematik
programindan birini tercih etmektelerdir. ilkégretim 5 ve 6
temel matematik 6gretim programi, Singapur ilkdgretim 1-4
matematik programinda temel Oneme sahip kavram ve
becerilerin yeniden ele almmasina olanak tanimaktadir.
[lkogretim 5 ve 6 standart matematik programu da ilkogretim
1-4 matematik programinin detayli bir sekilde uygulanmasina
imkan tanimaktadir. Temel matematikte 6gretilen yeni kavram

ve beceriler, standart matematik programiin bir alt kiimesi
olarak ifade edilmektedir (Ministry of Education Singapore,
2012). Kanada’da her eyalet kendi egitim sistemine yonelik
amaglar belirlemis olsa da benzer temel amaglar altinda
toplanmistir (Tasdan, 2013). Kanada matematik O6gretim
programinda; problem ¢6zme becerileri, list diizey diisiinme
becerileri, islemsel beceriler ve aritmetik beceriler ele alinarak
ogrencilerden bu becerileri kazanmast beklenmektedir
(Erbilge, 2019). Ayrica her o&grencinin matematigi
Ogrenebilecegi ve bireysel farkliliginin gozetilmesi gerektigi
ifade edilirken; Ogrencilerden matematiksel kavramlar
arasinda iliski kurmasi ve bu kavramlar1 giinliik hayatta
kullanmasi amaglanmistir (MoE, 2005). Bununla beraber
ogrencilerin 6grenmeleri igin ¢esitli 6grenme firsatlarina da
hakim olmas1 beklenmektedir. Ogretmenler ise programi
uygularken farkli Ogretme ve Ogrenme stratejilerini
kullanmaktadir. Ayrica Ogrencilerin iletisim becerilerinin
gelistirilmesi amaglanmaktadir. Kanada matematik dersi
dgretim programi; Say1 algis1 ve Sayma, Olgme, Geometri ve
Uzamsal algi, Oriintii ve Cebir, Veri ydnetimi ve Olasilik
O6grenme alanlarindan olugmaktadir. (akt: Erbilge, 2019).
Singapur'da matematik ders kitaplari, ortaokul diizeyinde
My Pals are Here ve New Syllabus Mathematics kitaplari dahil
olmak iizere toplam dort matematik ders kitabindan
olusmaktadir. Singapur matematik ders kitaplari, 6grencilere
soyut matematiksel kavramlari somut deneyimlerle
iligkilendirerek ~ matematiksel diisinme  becerilerini
gelistirmelerine yardimci olmaktadir. Bununla birlikte bu
kitaplar ~ 6grencilerin  bagimsiz  6grenme  becerilerini
gelistirmelerine ve ¢esitli problem ¢ozme stratejileri
iretmelerine olanak taniyan farkli Ogrenme firsatlar
sunmaktadir (Yoong ve Hoe, 2009). Aym zamanda
Singapur'da kullanilan matematik ders kitaplarinda; somut
gorsel temsiller, diyagramlar, modellemeler ve rehberli
aligtrmalar esliginde artan zorluk seviyeleriyle sunulan
etkinlikler ve ornekler, 6grencilerin kavramsal &grenmeler
gerceklestirmelerine katkida bulundugu vurgulanmaktadir
(Toprak, 2019). Kanada, Tiirkiye ve Singapur'un aksine birden
fazla eyaletten olustugu ve her eyaletin farkli kitaplar ve
programlar tercih edilmesinden dolay1 ders kitab1 se¢im siireci
farklilik gostermektedir. Bu calismada Kanada Milll Egitim
Bakanligi'nin belirledigi, farkli eyaletlerdeki komisyonlar
tarafindan onaylanmig ve Pearson yaymevi tarafindan basilan
Math Makes Sense matematik ders kitaplari, Kanada'y1 temsil
etmek amaciyla se¢ilmistir. Kanada matematik ders
kitaplarinda, biligsel beceri gerektiren agik uglu soru tiirlerinin
siklikla yer aldigi ve sorularin “kavramsal bilgiye”
odaklandigi (Kul vd., 2018) belirtilmistir. Tiirkiye’de
kullanilan ders kitaplar1 ise hazirlanma, secilme ve onaylanma
stirecleri, Milli Egitim Bakanligi'na bagli Talim ve Terbiye
Kurulu Bagkanligi'nin alt birimi olan Ders Kitaplari ve
Ogretim  Materyalleri  Daire  Baskanhigi  tarafindan
yiriitilmektedir. Tiirkiye’de yer alan matematik ders
kitaplarinda “olgusal bilgiye” odaklanildigi (Kul vd., 2018) ve
problem kurma tiiriinde etkinliklerin ¢ok sayida yer aldigi
(Celik Demirci ve Kul, 2021) vurgulanmistir. Bu ¢aligmada da
Tiirkiye’de kullanilan ders kitaplart belirlenirken MEB
programina gore hazirlanmis olmasi ve halen okullarda
kullanilan ders kitaplarinin olmasina dikkat edilmistir.

Orneklerin Siiflandirilmasiyla ilgili Teorik Cergeve

Matematikte Ornekler, soyut kavramlari somut bir yapiya
doniistiirmede 6nemli bir isleve sahiptir (Gokbulut, 2010).
Ayrica ispat yaparken, karmagik iliskileri ifade ederken ve bir
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konuya iliskin agiklamalar1 gostermek i¢inde kullanilmaktadir
(Bills vd., 2006). Bunun yani sira daha genel bir kavrami 6zel
bir durumla sunmak (Sinclair vd., 2011), soyut problemleri
¢ozmek (Zhu ve Simon, 1987), kavramlara ait tanimlar
gostermek, kavrama ait olmayan durumlar1 belirtmek ve
ogrencilerin kavramsal genellemelere ulagmalarini saglamak
gibi iglevleri de bulunmaktadir (Tsamir vd., 2008). Bu
nedenlerle Ornekler, matematiksel kavramlarin  daha
derinlemesine anlasilmasinda ve 6grenilmesinde 6nemli bir
gorev ustlenmektedir.

Ders kitaplarinda sikga yer alan ve 6grencilerin ilgisini
ceken c¢oziimli oOrnekler, Ogrencilere zaman ve kaynak
tasarrufu saglamanin yani sira etkili matematiksel anlayiglar
gelistirmeleri  acisindan da  Onemli bir ara¢ olarak
kullanilmaktadir (Weinberg, 2012). Bu tiir ¢6ziimlii 6rnekler,
problem ¢dzme asamasinda farkli temsilleri birlestirebilme
kapasitesiyle de dnemli bir islev iistlenmektedir (Mayer vd.,
1991). Bundan dolay1 iyi yapilandirilmis ¢oziimlii 6rnekler,
belirlenen hedeflere uygun ¢dziim adimlarmi sunduklarinda,
Ogrencilerin problem ¢6zme becerilerini gelistirmelerinde
6nemli bir rol oynamaktadir (Van Loon-Hillenvd., 2012).
Ayrica bir problemi ¢dzerken adim adim ¢6ziim stratejileri
gelistirmeye olanak saglar ve sozel ifadeleri gorsellestirerek
Ogrencilerin kavramsal anlayislarint giiclendirir (Toprak,
2019). Eger ¢oziimlii 6rnekler yeterince iyi yapilandirilmazsa,
ogrenciler bu ornekleri yanlis yorumlayabilir ve bu durum
6grenmelerini olumsuz bir sekilde etkileyebilir (LeFevre ve
Dixon, 1986). Yani ornekler, 6grenmeyi kolaylastirdigi gibi
yanlis kullanildigini takdirde 6grencilerin kavram ve kurallarla

Tablo 1. Ornek kategorileri, kodlar ve kullanim amaqlarl

ilgili eksik ve yanlis anlamalar gelistirmesine neden
olmaktadir (Zaslavsky, 2010). Dolayisiyla kitaplarda yer alan
¢oztimli Orneklerin iyi yapilandirilmis olmas: &grencilerin
matematiksel anlamalar saglamasi i¢in son derece 6nemli bir
rol oynamaktadir.

Orneklerin ~ simiflandirilmasina  yonelik  alanyazinda
iizerinde hem fikir olunan bir smiflandirma heniiz
bulunmamaktadir.  Arastirmacilar, oOrneklerin  kullanim
amaglarina gore farkli smiflandirmalar yapmislardir (Alkan,
2016; Bills vd., 2006; Houston, 2009; Michener, 1978; Polya
1973; Tsamir vd., 2008). Alkan (2016) alanyazinda yer alan
bu smiflandirmalarda, benzer 6zellikleri igeren orneklerin
farkli isimlerde kullanildigimni fark etmis ve 6rnek tiirleriyle
ilgili verilen kritik &zelliklerin ve agiklamalarin yetersiz
oldugunu belirtmistir. Bundan dolay1 alanyazinda yer alan
farkli 6rnek smiflandirmalarini karsilastirmis ve bu Ornek
smiflandirmalariyla ilgili benzerlik ve farkliliklar1 dikkate
alarak yeni bir teorik cergeve geligtirmistir. Alkan’in (2016)
teorik  smiflamasinin,  alanyazindaki  diger  Ornek
smiflamalarina iligkin benzerlik ve farkliliklart géz Oniinde
bulundurmasi ve bu o6rnek tiirleriyle ilgili kritik 6zellikleri
detayli sekilde agiklamasindan dolay1 bu ¢aligmada bu teorik
cercevenin kullanilmasina karar verilmistir. Alkan (2016)
ornekleri; baslangic Ornekleri, standart ornekler, gelistirici
ornekler, u¢ Ornekler, 6rnek dis1 6rnekler ve karsit drnekler
olarak siniflandirmigtir. Bu kategorilere iliskin agiklamalar,
Alkan ve Giiven (2018, s. 150) tarafindan tablo halinde
sunulmustur. Bu ¢alismada da ilgili tabloya yer verilmis ve
ornek tiirlerine iligkin siniflama Tablo 1°de sunulmustur.

Ornek kategorileri

Orneklere ait kodlar

Kullamim amaclan

Baslangic 6rnekleri

Konuya 6grencilerin dikkatini ¢cekme
ve hatirlatma (BK1)

Bir konunun basinda 6grencilerin konuya
ilgisini cekmek ve dgrencilerinin eski
bilgilerini hatirlatmak amaciyla sunulan
orneklerdir.

Tanim i¢in alt yap1 olusturma (BK2)

Bir konunun basinda ¢grencilerine konu igin
bilmeleri gereken bilgileri igeren
orneklerdir.

Konular arasi iligkiyi saglayarak
konuya giris yapma (BK3)

Yeni bir konuya baslarken bu konuya eski
bir konuyla baglant1 saglamak i¢in sunulan
orneklerdir.

Standart 6rnekler

Tanimi yansitma (SK1) Tanimin ne anlama geldigini ifade eden
prototip drneklerdir.
Kural1 yansitma (SK2) Bir kuralin ne anlama geldigini ifade eden

prototip 6rneklerdir.

Bir prosediiriin nasil uygulandigini
gosterme (SK3)

Bir islemsel siirecin basitge nasil
gerceklestigini ifade eden 6rneklerdir.

Gelistirici 6rnekler

Tanimin standart drneklerinin
ogrencilerde olusan muhtemel algry1
genisletmeye calisma (GK1)

Tanimin standart 6rneklerinin 6grencilerde
olusan muhtemel algiy1 genisletmeye
caligmak icin sunulan drneklerdir.

Kurali yansitan standart 6rneklerin
diginda bu kuralin bagka durumlarla
iliskisini gésterme (GK2)

Ogretmenin dersinde bir kurali ifade ettikten
sonra kurali yansitan standart drneklerin
disinda bu kurali bagka durumlarla iliskisini
gostermek i¢in sunulan drneklerdir.

Konular arast iliskiyi saglayarak
kavramin sinirlarini genisletme

Konular arast iligkiyi gostererek
ogrencilerde kavramin smirlarini

(GK3) genisletmek amaciyla sunulan érneklerdir.
Ug 6rnekler Kavramlara ait istisna durumlari Kavramlara ait istisna durumu igeren
gosterme (UK1) orneklerdir.
Ornek Dis1 6rnekler Tanima ait olmayan durumu Tanima ait olamayan durumlari ifade etmek
gosterme (ODK1) icin kullanilan 6rneklerdir.

Kurala ait olmayan durumu gosterme
(ODK2)

Kurala ait olmayan durumlar ifade etmek
icin kullanilan 6rneklerdir.

Karsit 6rnekler

Ogrencilerin yanhs genellemelere
ulagmalarini engelleme (KK1)

Ogrencilerin yanlis genellemelere
ulagmalarini engellemek amaciyla
kullanilan drneklerdir.
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Alanyazinda matematiksel Orneklerle ilgili ulusal ve
uluslararast bircok calismanin oldugu tespit edilmistir.
Uluslararast ¢alismalarda siklikla; Orneklerin se¢imi ve
kullanimi, Ornek ve Ornek tirlerinin tanimi, matematik
ogretimde Orneklerin yeri ve dnemiyle ilgili calismalara yer
verildigi  goriillirken ulusal ¢alismalarda 6gretmenlerin
kullandiklart ve ders kitaplarinda yer alan 6rnek tiirlerinin
incelendigi ¢alismalarin oldugu belirlenmistir (Sahin, 2021).
Ornegin Zaslavsky ve Zodik (2008), tecriibeli matematik
ogretmenlerinin 6rnek kullanimi ve se¢imine odaklandiklari
calismalarinda, Ogretmenlerin  ders sirasinda genellikle
onceden planlanmig Ornekleri kullansalar da dersin akigina
bagli olarak anlik ve planlanmamis Orneklere de ihtiyag
duyduklarini belirtmislerdir. Alkan (2016), &gretmenlerin
kullandiklart 6rnekler ile dgretimsel aciklamalar1 arasindaki
iliskiyi tespit etmeyi amacladig1 ¢calismasinda, gretmenlerin
aciklayici ve islemsel boyutta en ¢ok standart ve gelistirici
ornekler kullandiklarmi buna karsin karsit ve u¢ orneklere
daha az yer verdikleri sonucuna ulasmistir. Benzer sekilde
Sahin ve Karakug (2021), gretmenlerin ¢ogunlukla standart
ornekleri tercih ettiklerini ve Ornek dis1 ile baslangic
orneklerini nadiren kullandiklarini belirtmislerdir. Ayrica
Ogretmenlerin derslerinde u¢ ve karsit 6rnek tiirlerine hi¢ yer
vermediklerini tespit etmislerdir. Alkan ve Giiven (2018), ders
kitaplarinda limit konusuyla ilgili 6rnekleri siniflandirdiklar
calismalarinda, standart ve gelistirici drnek tiirlerinin ders
kitaplarinda siklikla yer verildigini ancak 6rnek dis1 6rneklere
ve bagslangig¢ Orneklerine ¢ok az yer verildigini tespit
etmiglerdir. Sahin ve Karakus (2024) ise ders kitaplarinda
iicgenler konusunun Ogretiminde yer alan Ornekleri
inceledikleri ¢aligmalarinda, 6rnek tiirlerinin sinif diizeylerine
gore farklilik gosterdigini ifade ederek siklikla baglangic,
standart ve gelistirici Orneklerin kullanildigt sonucuna
varmislardir. Ayrica 6rnek dis1 6rneklerin ¢cok az kullanildigini
ve 8. sinif diizeyine kadar u¢ ve karsit Orneklerin hig
kullanilmadigini belirtmislerdir.

Yontem

Bu arastirmada nitel arastirma deseni benimsenmis ve
dokiiman analizi yontemi kullanilmistir. Dokiiman analizi,
arastirma verilerinin birincil kaynag:1 olarak cesitli belgelerin
toplanmasi, gozden gegirilmesi, sorgulanmasi ve analiz
edilmesi siireci olarak tanimlanan bilimsel bir yontemdir (Sak
vd., 2021). Bu arastirmada da Tiirkiye, Singapur ve Kanada’ya
ait ortaokul matematik ders kitaplarinda yer alan iiggen
konusuna iliskin 6rnekler ele alindigr i¢in dokiiman analizi
yontemi benimsenmistir. Yildirim ve Simsek (2016), dokiiman
analizi yOnteminin asamalarini; Dokiimanlara ulasma,
orijinallik ve giivenilirlik, dokiimanlart anlama, veriyi analiz
etme ve veriyi kullanma seklinde ifade etmistir. Bu

aragtirmada da Yildirim ve Simsek’in (2016) asamalari takip
edilmistir.

Arastirma Siireci

Dokiimanlara ulagma: Tirkiye, Singapur ve Kanada’ya ait
ortaokul matematik ders kitaplari ilgili yaymevlerinden dijital
ortamda temin edilmistir.

Orijinallik ve giivenilirlik: Kitaplarin bask: tarihleri,
yayinevleri ve igerik tutarliliklari kontrol edilerek kaynaklarin
orijinalligi ve giivenilirligi kontrol edilmistir.

Dokiimanlar1 anlama: Her ii¢ lilkenin kullandig: kitaplar
ayrmtili sekilde incelenmis; tiggenler konusuna dair sayfa
numaralari, konu bagliklar1 ve sinif diizeyleri tespit edilmistir.
Belirlenen iiggen konularina gére Singapur ders kitaplarinda
“Learn” ve “Worked Example”, Kanada ders kitaplarinda
“Connect” ve “Example” ile Tirkiye ders kitaplarinda
“Birlikte yapalim” ve “Ornek” basliklartyla verilen ¢dziimii
tamamlanmig drneklerin incelenmesine karar verilmistir. Bu
calismada Tiirkiye’de Albayrak, Ugur ve Arslan tarafindan
yazilan ve Milli Egitim Bakanlig: tarafindan onaylanan 2024
yilinda yayimlanan 5. sinif matematik ders kitabi ile Caglayan,
Giiler, Celik ve Karakus’un hazirladigt 2021 yilinda
yayimlanan 6. sinif kitabi ve Boge ile Akill tarafindan yazilan
2021 yilinda yayimlanan 8. sinif kitabi analiz edilmistir.
Singapur’da Kheong, Kaur, Loh ve Chew tarafindan
hazirlanan ve Marshall Cavendish Education tarafindan 2017
yilinda yayimlanan My Pals are Here! serisinin 7. baskisi ile
Yeo, Koo ve Lee tarafindan yazilan ve Shing Lee Publishers
tarafindan 2015 yilinda yayimmlanan New Syllabus
Mathematics 1 kitabinin 3. baskist ¢alismaya dahil edilmistir.
Kanada’da ise Pearson yayinevi tarafindan yayimlanan ve
yazarlar1 Appel, Lyons, Muschlitz ve Goodridge’in yer aldig1
2009 tarihli 6. Stmif Math Makes Sense kitab1 ile Garneau,
Balzano ve Knight’in tarafindan yazilan 2007 tarihli 7. siif
Math Makes Sense kitab1 incelenmistir. Arastirmada
kullanilan matematik ders kitaplar1 Tablo 2°de yer almaktadir.

Tablo 2. Singapur, Kanada ve Tiirkiye matematik ders

kitaplari

Ulkeler Simif Secilen Matematik Ders Kitaplar
Diizeyleri

Singapur  S.sinif My Pals are Here Maths 5SA
Singapur  5.smif My Pals are Here Maths 5B
Singapur  6.sinif My Pals are Here Maths 6A
Singapur  7.siif New Syllabus Mathematics Book 1
Kanada 6.s1n1f Math Makes Sense 6
Kanada 7.smf Math Makes Sense 7
Tiirkiye S.smif Matematik 5 Ders 1.Kitap
Tiirkiye 6.s1n1f Matematik 6 Ders Kitabi
Tiirkiye 8.smif Matematik 8 Ders Kitabi

Tablo 3. Ulkelerin ders kitaplarinda yer alan érneklerin sinif diizeylerine ve konu basliklarma gore frekans degerleri

Konular Ulkeler
Singapur Kanada Tiirkiye

Smif diizeyi f Smif diizeyi f Smif diizeyi f
Uggenin alan 5 9 7 4 6 5
Uggenlerin 5 ve7 12 6 4 5 6
smiflandiriimasi
Uggende agilar 6ve7 10 6 2 5 2
Ucgen ¢izimleri 6ve7 7 6 2 8 18
Toplam 38 12 31
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Veriyi analiz etme ve veriyi kullanma: Elde edilen
ornekler, Alkan’in (2016) gelistirdigi teorik gerceveye gore
kodlanarak betimsel analiz yontemiyle analiz edilmistir.
Aragtirmada tii¢ggenin alani, tiggenlerin smiflandirilmasi,
iicgende acilar ve liggen cizimleri olmak iizere her ii¢ iilkenin
ders kitaplarinda ortak olarak yer alan dort konu iizerinden
ornekler analiz  edilmistir.  Belirlenen bu  konular
dogrultusunda, her ders kitabinda yalnizca ¢6ziimii
tamamlanmis Ornekler analiz kapsamma almmistir. Ders
kitaplarinda yer alan ¢oziimli Ornekler, iilkelerin simif
diizeyleri ve konu basliklar1 goz oniinde bulundurularak
incelenmis ve frekans degerleri Tablo 3'te sunulmustur.

Tablo 3’e gore iicgenler konusuyla ilgili Singapur’daki
ders kitaplarinda 38, Kanada’daki ders kitaplarinda 12 ve
Tiirkiye’deki ders kitaplarinda 31 ¢ozimli Ornege yer
verilmistir. Singapur’daki ders kitaplarinda tiggenler konusu 5,

6 ve 7. siif diizeyinde, Kanada’daki ders kitaplarinda 6. ve 7.
smif diizeyinde, Tiirkiye’deki ders kitaplarinda ise 5, 6 ve 8.
smif diizeyinde yer almaktadir. Singapur’daki ders
kitaplarinda ti¢genin alaniyla ilgili ¢éziimli 6rnek sayist 9,
Kanada’daki ders kitaplarinda 4 ve Tiirkiye’deki ders
kitaplarinda ise 5’tir. Uggenlerin siniflandirilmasiyla ilgili
Singapur’daki ders kitaplarinda 12, Kanada’daki ders
kitaplarinda 4 ve Tiirkiye’deki ders kitaplarinda 6 ¢oziimli
ornek bulunmaktadir. Singapur’daki ders kitaplarinda tiggende
agilar konusuyla ilgili ¢6ziimlii 6rnek sayis1 10, Kanada’daki
ve Tirkiye’deki ders kitaplarinda 2 6rnek tespit edilmistir.
Uggen cizimleriyle ilgili Singapur’daki ders kitaplarinda 7,
Kanada’daki ders kitaplarinda 2 ve Tiirkiye’deki ders
kitaplarinda 8 ¢oziimlii 6rnek kullanildigr belirlenmistir.
Bununla beraber veriyi kullanma asamasinda ise analiz
bulgulari; tablolar, sekiller ve agiklamalarla raporlanmustir.

Tablo 4. Singapur, Kanada ve Tiirkiye’de se¢ilen ortaokul matematik ders kitaplarindaki ¢6ziimlii 6rneklerin siniflandirilmasina

iliskin a¢iklama ve kodlama 6rnekleri

Ornekler Ornek Ornek Kodu Aciklamasi
Kategorisi
) /, o Baslangic BK2 Bu drnekte liggende alan tanimi verilmeden dnce konunun

> A gl // = m’. /  Ornegi baslangicinda tiggende yiikseklik ve yiikseklige ait tabanin
= ey M bilinmesi gereken bilgileri igermektedir. Buna bagli olarak
Rstcboe  Rsbebse  Esvebse bu 6rnek bir konunun baslangicinda dgrencilere konuyla

Singapur My Pals Here 5A ilgili bilmeleri gereken bilgileri sunan (BK2) olarak

kodlanmistir.

Standart 6rnek  SK1 Bu drnekte dar, dik ve genis ag1l1 iggen ¢esitlerinin tanimi
verildikten sonra bu tanimi yansitan 6rneklere yer
verilmistir. Buna bagli olarak bu 6rnek tanimin ne anlama
geldigini ifade eden prototip drnekler igeren (SK1) olarak
kodlanmustir.

Kanada Math Makes Sense 6
o 46 ond 1 r s onges 10 st svagn s (JESEATICT GK1 Bu ornekte iki farkl ikizkenar tiggen verilmis ve bir

T ornek iiggendeki a1 dlgiilerinden yararlanarak diger iiggendeki
y ac1 Olctisiiniin bulunmasina yonelik prototip olmayan bir

/ ornek verilmistir. Buna bagl olarak bu 6rnek tanimin
et s ’ standart 6rnekleri kullanilarak 6grencilerde olusabilecek

Ew ' - algiy1 genisletmeye yonelik (GK1) olarak kodlanmustir.

Ornek Dist ODK2 Bu 6rnekte tiggen ¢izim kuralimi saglamamaktadir. Buna

ornekler bagl olarak bu 6rnek kuralla ilgili olmayan durumlari
ifade etmek icin kullanilan (ODK2) olarak kodlanmustir.

es Sense 6

Karsit 6rnek KK1 Bu drnekte 6grencilerin en kiigiik a¢1 degerinin en kiigiik

Yanda verilen ABCD dértgeninde en kisa kenann hangis oldugunu b

RBC ile ADC nin ortak kenan [AC] dir
m(D) = 50° < m({8) = 61" olduBundan ayni kenan goren ki agidan b
olanin ait oldugu ABC nin kenar uzunluklan daha kiigiiktiir.

En kasa kenar ABC nin en kiigik A run kargisindaki kenar olan [BC] ¢

Tirkiye Matematik 8 Ders
Kitab1

kenar uzunluga sahip olmasi gerektigine yonelik yanlis
genellemelerinin 6niine gegmek icin bu 6rnek verilmistir.
Buna bagli olarak bu érnek 6grencilerin yanlis
genellemelere ulagsmalarin1 engellemek amaciyla
kullanildigr i¢in (KK 1) olarak kodlanmustir.
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Verilerin Analizi

Bu calismada farkl iilkelerin ders kitaplarindan elde edilen
verilerin  analizinde  betimsel analiz  yonteminden
yararlanilmistir. Ders kitaplarinda yer alan ¢oziimlii 6rnekler,
Tablo 1’de sunuldugu gibi Alkan (2016) tarafindan gelistirilen
ornek tiirleriyle ilgili siniflandirmaya gore analiz edilmistir.
Alkan (2016) érnekleri; baslangi¢ 6rnekleri, standart 6rnekler,
gelistirici drnekler, karsit 6rnekler, 6rnek dist drnekler ve ug
ornekler olmak tizere alti farkli Ornek tiiri altinda
smiflandirmigtir. Alkan’in (2016) ornek tiirleriyle ilgili bu
smiflandirmasi alanyazindaki diger siniflamalardaki benzerlik
ve farkliliklar1 dikkate almasi, her bir ornek tiirtiyle ilgili
detayli Ozellikleri igermesi ve diger siniflandirmalari
kapsamasindan dolay:1 tercih edilmistir (Sahin ve Karakus,
2021). Ders kitaplarindaki yer alan ¢o6ziimli 6rneklerin
Alkan’in  (2016) teorik  cergevesine  gbre  nasil
smiflandirildigiyla ilgili 6rnek kod, kategori ve aciklamalara
Tablo 4’te yer verilmistir.

Veri analizinin giivenilirligini saglamak amaciyla
oncelikle verilerin nasil kodlanacagina dair ayrmntili kurallar
ve aciklamalar i¢eren bir kodlama rehberi hazirlanmistir. Bu
rehber dogrultusunda kiigiik bir veri seti iizerinde pilot
calismalar yapilmis; boylece kodlama siirecinde yasanabilecek
sorunlar Onceden tespit edilerek diizeltilmistir. Bununla
beraber matematik egitimi alaninda doktora yapmis bir
uzmandan destek almmustir. Uzman; matematik Ornekleri,
orneklerin siniflandirilmasi ve 6rnek tiirleriyle ilgili deneyime
sahip ve bu arastirmada kullanilan ilgili teorik gergeveye de
hakimdir. Hem uzman hem de arastirmaci Alkan’in (2016)
teorik cergevesini kullanarak farkli zaman dilimlerinde ve ayr1
ayr yaptiklar siniflandirmalari ele almiglardir. Bu galigmada
analiz edilen toplam 81 6rnek {izerinden %85 (69/81) oraninda
uzman ve arastirmact arasinda gorlis birligi saglanmistir.
Geriye kalan 12 6rnek iizerinde goriis ayriliklar: tespit edilmis
ve bu drnekler tizerinde arastirmaci ile uzman arasinda yapilan
ortak degerlendirme ve tartigmalar sonucunda uzlagmaya
varilmistir. Bu silirecte uzman ve arastirmaci ornekleri ilgili
kategoriye gore hangi gerekceyle smiflandirdigint agiklamis
ve teorik ¢erceve dogrultusunda Ornekler yeniden ele
alinmistir. Ornegin Sekil 1°de arastirmaci, 6rnegi SK1 olarak
kodlarken uzman ayni Ornegi BK2 olarak kodlanmistir.
Aragtirmaci ve uzmanin 6ne siirmiis oldugu gerekceler Sekil
1’de sunulmustur.

We can use a sel-square lo draw the height of a triangle for a given base.

0

Place the sel-square as shown Draw the line AD.

ond label the point D. AD is the required heighl.
\ A
) A
\ / |[he okt
€ .- e
~p B

Explain why AD is the heighL

Sekil 1: Uzman ve arastirmacinin siniflandirma konusunda
anlagsmazlik yasadig1 drnek 1

443

Arastirmacinin yaptig1 kodlama ve goriisii: Sekil 1’deki
ornekte yiikseklik ve yiikseklige ait taban gosterilerek bir
prototip 6rnek sunulmaktadir. Bu sebeple bu 6rnek SK1 olarak
kodlanmustir.

Uzmanin yaptigi kodlama ve goriisii: Sekil 1’°deki
ornekte ticgenlerde yiikseklik ve bu yiikseklige ait tabanla
ilgili 6grencilerin konuya iliskin bilmeleri gereken bilgileri
icermektedir. Bu bilgiler, {iggenin alaninin hesaplanmasi igin
bir alt yap1 olusturmaktadir. Ciinkii bu bilgilerden hemen sonra
iicgenin alanryla ilgili drnekler verilerek {iggenin alaninin
tamim1 yapilmistir. Bu sebeple bu &rnek BK2 olarak
kodlanmustir.

Uzlasma iizerinde yapilan Kkodlama ve goriisii:
Yiikseklik ve yiikseklige ait tabanla ilgili bilgilere yer
verilerek {iggende alan konusuna giris yapildig1 anlatilmistir.
Ayrica bu 6rnegin liggenin alanin hesaplanmasi igin bir alt yap1
olusturdugu vurgulamistir. Bu nedenle aragtirmaci ve uzman
BK2 kodundan uzlagmislardir.

Sekil 2°de aragtirmact, 6rnegi SK1 olarak kodlarken uzman
ayni 6rnegi GK1 olarak kodlanmistir. Arastirmaci ve uzmanin
one siirmiis oldugu gerekgeler Sekil 2°de sunulmustur.

» We can sort triangles in a Venn diagram.
For example, choose the sorting rule “lsosceles triangles”and “Acute triangles.”

Iscscelas Acute
triangles

The triangles in the left loop have 2 equal angles.

The triangles in the right loop have all angles less than 90°.

The triangle in the overlap has 2 equal angles and all angles less than 90°.
Sekil 2: Uzman ve arastirmacinin siniflandirma konusunda
anlagmazlik yasadig1 drnek 2

Arastirmacinin yaptigi kodlama ve goriisii: Sekil 2°deki
ornekte iicgen ¢esitleri verilmistir. Yani i¢ acilara gore
iicgenlerin nasil smiflandirilacagiyla ilgili bilgiler verildikten
sonra tanimi yansitan bir prototip ornek sunulmustur. Bu
sebeple SK1 olarak kodlanmustir.

Uzmanin yaptigi kodlama ve goriisii: Sekil 2’deki
ornekte, ilicgenlerin siniflandirilmasiyla ilgili semada iiggen
cesitlerinin birbirleriyle iligkisini gdsterilmistir. Ornegin dik
acil bir tiggenin ayn1 zamanda ikizkenar bir tiggen olabilecegi
verilen gorselle agiklanmistir. Bundan dolay1 bu 6rnek GK1
olarak kodlanmistir. Ogrencilerin muhtemel algilarmi
genisletmeye yoneliktir.

Uzlagma iizerinde yapilan kodlama ve goriisii: Uggen
cesitleriyle ilgili iliski verilerek &grencilerin muhtemel
algilarin1 genisletmek igin bu drnege yer verildiginden dolay1
GK1 olarak kodlanmustir.

Bulgular

Singapur, Kanada ve Tiirkiye’deki Ders Kitaplarinda
Ucgenler Konusuyla flgili Kullanilan Ornek Tiirleri

Singapur, Kanada ve Tirkiye’deki matematik ders
kitaplarinda i¢genler konusuyla ilgili 6rnek tiirlerinin ve
kodlarin dagilimi Tablo 5’te sunulmustur.
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Tablo 5. Singapur, Kanada ve Tiirkiye ortaokul matematik ders kitaplarinda tiggenler konusuyla ilgili 6rnek tiirlerine iliskin

frekans degerleri

Ornek tiirii Kod Singapur Kanada Tiirkiye Toplam
Baglangi¢ 6rnekleri BK1 - - -
BK2 20 20 4 4 13 13 37
BK3 1 2 2
Standart drnekler SK1 10 4 1
SK2 1 11 - 4 2 3 18
SK3 - - -
Gelistirici 6rnekler GK1 5 3 6
GK2 1 6 - 3 - 6 15
GK3 2 1 2
Ornek dis1 6rnekler ODK1 - - -
ODK2 1 1 1 1 6 6 8
Karsit 6rnekler KK1
- - - - 3 3 3
Uc ornekler UK1 - - - - - - -
38 12 31

Tablo 5’e gore ii¢ iilkenin ders kitaplarinda baslangic
orneklerinden 37 tane kullanilmis olup bu érneklerin 20 tanesi
Singapur’daki kitaplara ait, 4 tanesi Kanada’daki kitaplara ait
ve 13 tanesi Tiirkiye’deki kitaplara ait oldugu tespit edilmistir.
Singapur’daki kitaplara ait 6rneklerden 1’1 BK3 ve 20’si BK2
kodlu ornekler olup BKI1 kodlu o6rneklere hi¢ yer
verilmemistir. Kanada’daki kitaplara ait 6rneklerden 2’°si BK3
ve 4’ BK2 kodlu ornekler olup BK1 kodlu 6rnekler hic¢
kullanilmamistir. Tiirkiye’deki kitaplara ait drneklerden 2’si
BK3 ve 13’1 BK2 kodlu 6rnekler olup BK1 kodlu 6rneklere
yer verilmemistir. Genel olarak bakildiginda ii¢ iilkenin ders
kitaplarinda en ¢ok yer verdikleri Ornek tiirli baglangic
ornekleri oldugu goriilmiistiir. Baslangic ornekleri en ¢ok
Singapur’daki ders kitaplarinda kullanmilmistir.  Ornegin
Singapur’da 5. Siif diizeyinde yer alan Sekil 3’teki 6rnek
BK2 olarak kodlanmustir.

We can use a set-square 10 draw the height of a triangle for a given base.

a
Place the set-square as shown Draw the line AD.
and label the point D. AD is the required heightL.
c 4
coy e D,
D N 8 v D : —apg
Explain why AD is the height
Sekil 3: Baslangig tiirii (BK2) 6rnek
Sekil 3’teki baslangig tiirli Orneginde, iicgenlerde

yiikseklik ve bu yiikseklige ait tabanla ilgili 6grencilerin
konuya iliskin bilmeleri gereken bilgileri igermektedir. Bu
bilgiler, iicgenin alanmin hesaplanmasi i¢in bir alt yap:
olusturmaktadir. Bu bilgilerden yararlanilarak verilen bu
Ornekte liggenin alaninin tanimini kazandirmak amaciyla
eylemler yapilmaktadir.

Ug iilkenin ders kitabinda standart érneklerinden 18 tane
kullanilmis olup 11 tanesi Singapur’daki kitaplara ait, 4 tanesi
Kanada’daki kitaplara ait ve 3 tanesi Tiirkiye’deki kitaplara ait
oldugu tespit edilmistir. Singapur’daki kitaplara ait
orneklerden 10’u SK1 ve 1’1 SK2 kodlu &rnekler olup SK3
kodlu 6rneklere yer verilmemistir. Kanada’daki kitaplara ait
orneklerden 4’1 SK1 kodlu 6rnekler olup SK2 ve SK3 kodlu
ornekler kullanmilmamistir.  Tiirkiye’deki  kitaplara ait

orneklerden 1’1 SK1 ve 2’si SK2 kodlu &érnekler olup SK3
kodlu &rnekler kullanilmamistir. Ornegin Tiirkiye’de 8.smif
diizeyinde yer alan 6rnek SK2 olarak kodlanmaistir.

O

Bir Gggende en biyiik aginin gord(igu dofiru parcasi en uzun kenar, en kiigik aginin gordiigi dogru parcas:
en kisa kenardir.

» A

Yandaki dggenin kenar uzunluklanni biyikten kictge dogru siralayalim

70° > 60" > 50° _
m(A) > m(B) > m(C) 60° 50°
a»b>c olur A (N

Sekil 4: Standart 6rnek (SK2)

Sekil 4’teki standart Ornekte, liggende ac¢1i ve kanar
iliskisiyle ilgili ozellik verildikten sonra bu o6zelligin ne
anlama geldigini agiklayan bir prototip &rnek sunulmustur.
Ders kitabinda verilen bu ornekte, 6grenci tiggenlerde kiigiik
ac1 karsisinda kisa kenar ve biiytlik ag1 karsisinda uzun kenar
bulunmasiyla ilgili kurali daha oOnceden &grenmistir. Bu
sebeple verilen 6rnekte kuralin bir uygulamasi yapilmaktadir.

Ug iilkenin ders kitabinda gelistirici rneklerinden 15 tane
kullanilmis olup bu &rneklerin 6 tanesi Singapur’daki, 3 tanesi
Kanada’daki kitaplara ait ve 6 tanesi Tiirkiye’deki kitaplara ait
oldugu tespit edilmistir. Singapur’daki Kkitaplara ait
orneklerden 5’1 GK1, 2’si GK3 ve 1 tanesi GK2 kodlu 6rnekler
oldugu belirlenmistir. Kanada’daki kitaplara ait 6rneklerden
3’1 GK1 ve 1’i GK3 kodlu 6rnekler olup GK2 kodlu 6rnekler
hi¢ kullanilmamugtir. Tiirkiye’deki kitaplara ait 6rneklerden
6’st GK1 ve 2’si GK3 kodlu &rnekler olup GK2 kodlu
orneklere yer verilmemistir. Ornegin Kanada’da 6. smif

diizeyinde yer alan Sekil 5’teki 6rnek GKI1 olarak
kodlanmustr.

Sekil 5’teki gelistirici ornekte, iicgenlerin
smiflandirilmasiyla  ilgili semada {iggen gesitlerinin

birbirleriyle iliskisini gosterilmistir. Ornegin dik acili bir
iicgenin ayn1 zamanda ikizkenar bir liggen olabilecegi verilen
gorselle aciklanmistir. Bundan dolay1 bu 6rnek 6grencilerin
muhtemel algilarini genisletmeye yoneliktir.

Uc iilkenin ders kitabinda 6rnek dis1 6rneklerinden 8 tane
kullanilmis olup 1 tanesi Kanada’daki ve 6 tanesi Tiirkiye’deki
kitaplara ait olup 1 tanesi ise Singapur’daki kitaplara ait
oldugu tespit edilmistir. Bu kitaplarda kullanilan drnek disi
ornekler, ODK2 kodlu 6rnekler iken ODK1 6rneklere yer
verilmemistir. Ornegin Tiirkiye’de 8. simf diizeyinde yer alan
Sekil 6°daki 6rnek ODK2 olarak kodlanmustir.
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» We can sort triangles in a Venn diagram.
For example, choose the sorting rule “Isosceles triangles” and "Acute triangles.”

The triangles in the left loop have 2 equal angles.
The triangles in the right loop have all angles less than 907,
The triangle in the overlap has 2 equal angles and all angles less than 90°.

Sekil 5: Gelistirici 6rnek (GK1)

-
Bilgisayar programi yardimiyla kenar uzunluklari 2 br, 2 br ve 5 br olan bir ABC cizilebilir mi? inceleyelim.

1. Adim: Ustten 6. meniiden merkez ve yaricapla "Cember" araci ile | AB| = 2 br yarigapl ve A merkezli bir cember

cizelim. S S I PPN 1

2. Adim: |CD| = 2 br yangaph ve C merkezli :
% , [AB] = 2, [CD] = 2.br va [EF =5 br

bir cember gizelim. e

Dojru Pargalar e bir

Gsgen gizitebiliomi 7/

3. Adim: B ve D noktalanni kirmizi cember ‘
A

Gzerinde 1. meniden "Tasi" araci ile tagidi-
gimizda kesisme olmaz. Bu nedenle lggen
cizilemez.

Sekil 6: Ornek dis1 6rnek (ODK?2)

Sekil 6’da verilen 6rnek dist 6rnekte, iic kenar uzunlugu

verilerek olusturulmaya ¢alisilan bir iicgenin ¢izilemeyecegini
gostermektedir. Bu 6rnek yalnizca ti¢ kenar uzunlugu verilerek
bir iiggenin olusturulabilecegi iddiasinin tek basina yeterli
olamayacagimi gostermektedir. Yani dogrusal olmayan ii¢
dogru parcasi yardimiyla bir iiggen cizilebilir iddiasinin her
durumda saglamadig1 gostermesinden otiirii bu 6rnek ODK2
olarak kodlanmustir.
Karsit 6rneklere, Singapur ve Kanada’daki kitaplarda hig yer
verilmezken Tirkiye’deki kitaplarda 3 tane karsit Ornek
kullanilmigtir. Ornegin Tiirkiye’de 8. Simif diizeyinde yer alan
Sekil 7°deki 6rnek KK1 olarak kodlanmuistir.

Yanda verilen ABCD dértgeninde en kisa kenarin hangisi oldugunu bulalim. A
ABCile ADC nin ortak kenari [AC] dir.
m(f)] =50" < m[é] = 61" oldugundan ayni kenari géren iki agidan biiylk

>0
B4
En kisa kenar ABC nin en kiigiik A nin kargisindaki kenar olan [BC] dir. = ;,
C

olanin ait oldugu ﬁf nin kenar uzunluklari daha kigiktir.

Sekil 7: Karsit 6rnek (KK1)

Sekil 7°de verilen 6rnekte, iiggende ag1 ve kenar iliskisiyle
ilgili 6zellik verildikten sonra ogrencilerin sadece i¢ agilara
odaklanarak en kisa kenarin [AC] olacagt seklinde bir
genelleme yapmalarmi engelleyebilecek nitelikte bir karsit
ornek sunulmustur.

Ders Kitaplarinda Ucgenler Konusuna fliskin Ornek
Tiirlerinin Ulkelere Gore Dagilimi

Singapur, Kanada ve Tirkiye’deki matematik ders
kitaplarinda tiggenler konusuyla ilgili 6rnek tiirlerinin dagilimi
Sekil 8’de verilmistir.

Sekil 8’e gore Singapur’daki ders kitaplarinda baslangi¢
ornek tiiriinden %52,36 (20); standart 6rnek tiiriinden %33,33
(11); gelistirici drnek tiiriinden %15,78 (6) ve 6rnek dis1 drnek
tiiriinden %2,63 (1) kullanildig1 goriilmiistiir. Ayrica karsit ve
uc Orneklere bu kitaplarda hi¢ yer verilmemistir. Bununla
beraber Singapur’a ait ders kitaplarinda siklikla tanim igin
altyapt olusturmaya yonelik Orneklere yer verilmistir.
Kanada’daki ders kitaplarinda baslangic Ornek tiiriinden
%33,33 (4); standart ornek tiirtinden %33,33 (4); gelistirici
ornek tiirtinden %25 (3) ve 6rnek dist drnek tlirtinden %8,33
(1) kullanildig1r goriilmiistiir. Bu kitaplarda karsit ve ug
orneklerin hi¢ kullanilmadig: belirlenmigtir. Ayni zamanda bu
kitaplarda baglangig, standart ve gelistirici 6rnek tiirlerinin
dengeli bir sekilde yer verildigi tespit edilmistir. Tirkiye’deki
ders kitaplarinda ise baslangic Ornek tirinden %41,93;
standart ornek tiirtinden %9,67 (3); gelistirici 6rnek tiirlinden
%19,35 (6); 6rnek dist 6rnek tiirlinden %19,35 (6) ve karsit
orneklerden %9,67 (3) kullanildigi goriilmiistiir. Bununla
beraber Tiirkiye’ye ait kitaplarda standart 6rnek tiirii orani
nispeten diger iki iilkeye gore daha az kullanilirken karsit
ornek tiirli sadece Tiirkiye’deki kitaplarda sunulmustur.

Sekil 9’da sunulan 6rnek, Singapur’daki ders kitabinda yer
alan BK2 ve BK3 olarak kodlanmistir. Ciinkii iggenin alaniyla
ilgili tanim1 verilmeden dnce tanim igin alt yap1 olusturulmasi
ve Ogrencilerin daha 6nce 6grendikleri dikdortgenin alani ile
tiggenin alan1 arast iligkiden yararlanarak konuya giris
yapilmistir. BOylece bu ornek hem tiggenin alani tanimi
verilmeden 6nce kullanilmasi hem de onceki 6grenilen bir
konu ile Ttg¢genin alaniyla iliski saglanmak amaciyla
sunulmasindan dolayr BK2 ve BK3 kodlu &rnekler olarak
kodlanmustir.

Singapur = Kanada & Tiirkiye
60%
50%
«  40%
5 30%
3 20% -
£ 10% = = = = =
0% | — | = = E = = =
Baslangig Standart Gelistirici Ornek dis1 Karsit Ug
Singapur 52,36% 28,94% 15,78% 2,63% 0,00% 0,00%
Kanada 33,33% 33,33% 25,00% 8,33% 0,00% 0,00%
= Tirkiye 41,93% 9,67% 19,35% 19,35% 9,67% 0,00%

Ornek Tiirleri

Sekil 8: Ulkelere gore drnek tiirlerinin dagilimi
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F X Bafore you leom
Tammy drows a triangle. Iis bose is 10 cm long ond the height is 8 cm
How con she find the area of the triangle?

" What is the area of Iriangle ABC?

lTom
C : D Count the squares to find
.I o the arec of rectangle ABCD.
. Cou

| ‘What do you rotice?

A e

ABCD is a rectangle. ~
In the triongle ABC, AR is perpendicular to BC
AB is the base and BC is the heighl.

L
A | +2

The area of triangle ABC is half the area of related rectongle ABCD.
Area of triangle ABC = ] x Area of rectangle ABCD

Area of riangle ABC = 5', x BC x AB

Area of triangle ABC = ; xX4%x 8

Area of riangle ABC =16 cm?

Haw are the lergth AR ond breadth BC
o recrongle ABCD related 13 the base
and haight of teangle ABC?

&)

\ b - |
Sekil 9: Singapur kitabinda sunulan baslangi¢ drnegi

Benzer sekilde Kanada’daki ders kitabinda yer alan Sekil
10’daki 6rnek, SK 1 olarak kodlanmustir. Ciinkii ders kitabinda
yer alan bu o6rnek dar, dik ve genis acili liggen tanimi
verildikten sonra bu tanimi yansitmak amaciyla verilmistir.
Yani bu Ornek iicgenlerin i¢c agilarina goére nasil
siiflandirilmasi gerektigine iligkin tanimi ifade eden prototip
bir drnektir.

» We can name triangles by the types of interior angles.
An acute triangle has all angles less than 90°.
A

m
o
=l

43 v

A right triangle has one 90° angle.
£

F

An obtuse triangle has one angle greater than 90°.

G

N

Sekil 10: Kanada kitabinda sunulan standart 6rnek

Tiirkiye’deki ders kitabinda yer alan Sekil 11°deki drnek,
ODK2 olarak kodlanmistir. Ciinkii ders kitabinda yer alan bu
ornek, liggen gizilebilme kosullarini saglamamaktadir. Bu
ornekte iki dik agisi verilen {iggenin ¢izilip ¢izilememe
durumu Ogrencilere sorgulatilarak kurala ait olmayan bir
durumu ifade etmek amaciyla kullanildig1 i¢in ODK2 olarak
kodlanmustir.

(ﬁrnek 1

Asgaqidaki sorulan sinifga tartigimiz.

» Iki dik agisi olan liggen cizilebilir mi?

Sekil 11: Tiirkiye kitabinda sunulan 6rnek dis1 6rnek
Tartisma ve Sonug

Arastirma kapsaminda elde edilen bulgularda, tiggenlere
iliskin &rnek sayisinin en fazla Singapur’daki matematik ders
kitaplarinda en az ise Kanada’daki matematik ders
kitaplarinda yer aldig1 goriilmiistiir. Geometri, soyut bir yapiya
sahip olan kavramlarn bir araya gelmesi neticesinde insa
edilen bir disiplindir. Bu soyut kavramlarin daha anlagilir hale
getirilmesinde ~ ve  soyut  fikirlerin  somut  héle
dondstiirilmesinde  6rnekler, onemli bir rol oynayarak
ogretmenler ve dgrenciler arasindaki iletisimin giiglenmesini
saglamakta ve 6grenim siirecinin etkili ve verimli gegmesine
yardimer olmaktadir (Alkan ve Saka, 2023). Bu baglamda
soyut geometrik kavramlarin somutlagtirilmasina yonelik
orneklere Singapur ders kitaplarinda, Kanada ders kitaplarina
gore daha fazla yer verildigi sOylenebilir. Bunun yaninda
tiggenler konusuyla ilgili Singapur ve Tiirkiye’deki ders
kitaplarinda kullanilan 6rnek sayilarmin birbirine yakin
oldugu sonucuna ulasilirken Kanada’daki ders kitaplarinda
diger iki iilkeye kiyasla ¢cok az kullanildigin1 tespit edilmistir.
Kavramlarla ilgili durumlarla beraber kavramla ilgili olmayan
durumlarmn 6gretilmesinde 6nemli bir rol oynayan 6rneklerin
(Sahin, 2021), Kanada ders kitaplarinda yeterince yer
verilmemesi iiggen kavraminin somutlastirilmasinda bir
eksiklik olarak goriilebilir. Cilinkii ders kitaplarinda her konuya
iligkin yeterli sayida Ornege yer verilmediginde hem
o0gretmenlerin etkili 6gretim yapabilmesi hem de 6grencilerin
farkli problem durumlartyla karsilasarak  kavramlari
derinlemesine anlamasini zorlagtirmaktadir (Fan ve Kaeley,
2000; Schmidt vd., 2001; Son ve Sinclair, 2010).

Matematiksel bilgiye ulasmada temel araglardan biri olan
ders kitaplari, 6gretim programi ile smif i¢i uygulamalar
arasinda koprii gorevi gorerek egitimin ana kaynaklari olarak
goriilmektedir (Haggarty ve Pepin, 2002). Ders kitaplarinda
yer alan matematiksel durumlar, 6grencilerin matematiksel
fikirler gelistirmelerine ve bu fikirler {izerinde diisiinmelerine
olanak saglamaktadir (Stein vd., 1996). Ozellikle ders
kitaplari, 6gretmenlerin derste kullanacaklart etkinlikler ve
orneklerin belirlenmesinde 6nemli materyalden biridir (Fan ve
Kaeley, 2000). Ders kitaplarinda yer alan 6rneklerin sayist ve
orneklerin gesitliligi, 6grencilerin konuyu anlamalart iizerinde
etkili olabilir. Nitekim alanyazinda yapilan bir¢ok ¢alisma ders
kitaplarinda sunulan 6rneklerin sayisi ve gesitliliginin hem
Ogretim siirecini hem de Ogrencilerin dgrenme firsatlarini
etkiledigini ortaya koymaktadir (Son ve Senk, 2010; Wijaya
vd., 2015). Bu baglamda ders kitaplarinin yalnizca bilgi
aktaran kaynaklar degil aym zamanda Ogrencilerin
matematiksel diigiinme becerilerini sekillendiren temel araglar
olmasindan dolay: {ilkelerin kullandiklar1 ders kitaplarinda
yeterli sayida ve farkli tiir Orneklere yer verilmesi
gerekmektedir.

Arastirma sonucunda ilkelerin ders kitaplarinda yer alan
ornek tiirlerinde ¢esitli benzerlik ve farkliliklar oldugu
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Uggenler konusunun 6gretimine yonelik farkli iilkelerin ders kitaplarinda yer alan drneklerin incelenmesi

goriilmiistiir. Singapur ve Kanada’daki ders kitaplarinda
baslangic, standart ve gelistirici drnekler en fazla kullanilirken
nadiren 6rnek disi 6rneklerin kullanildigi tespit edilmistir.
Tiirkiye’deki kitaplarda ise siklikla baslangic, gelistirici ve
ornek dis1 6rneklere yer verilirken standart ve karsit 6rneklere
daha az yer verildigi tespit edilmistir. Baglangi¢c ve standart
orneklerin sikga kullanilmasi; kavramlarin, tanim ve kurallarin
aciklanmasinda prototip drnekler sunulmasina olanak saglasa
da bu durum ogrencilerin 6grenme siirecinde daha ¢ok alt
diizey biligsel beceriler gelistirmelerine neden olmaktadir
(Watson ve Mason, 2006). Ayni zamanda bu tiir 6rnekler,
Ogrencinin kavrami ve kurallarin agiklanmasinda temel bir
islev gorse de 6grencilerin farkli durumlar1 analiz etmelerine
veya genelleme yapmalarma ve iist diizey diislinme
becerilerini gelistirmelerine yeterince katki saglamamaktadir
(Mason ve Watson, 2001). Alkan ve Saka (2023), kavramlarin
ve konularin 6gretiminde kullanilan 6rneklerin sayist kadar bu
orneklerin kullanim amaglar1 ve bu amaglara yonelik
kullanilan 6rnek tiirlerinin de biiyiik 6nem tasidigini ifade
etmiglerdir. Bunun yaninda tek bir O6rnek tiirliniin
kullanilmasinin, her zaman bir kavrami ya da konuyu biitiin
anlamlariyla aciklamakta yeterli olmayacagini
vurgulamislardir. Bu ¢alisma kapsaminda ii¢ iilkenin ders
kitaplarinda hig yer verilmeyen 6rnek tiirleri tespit edilmistir.
Ornegin Singapur ve Kanada ders kitaplarinda karsit ve ug
orneklere hi¢ yer verilmezken Tiirkiye’deki ders kitaplarinda
u¢ Orneklerin  hi¢ kullanilmadigr goriilmiistir. Bu tiir
orneklerin ders kitaplarinda yer verilmemesi Ogrencilerin
kavramsal anlayiglarin1  sinirlayabilir.  Karsit  6rnekler,
Ogrencilerin bir kavramin smirlarimi fark etmelerine ve
Ogrencilerin yanlis genellemelerini engellemeyi saglayan
ornekler olarak kullanilirken; u¢ 6rnekler, kavramlarin gegerli
olmadig1 durumlar1 ve kavramlara ait istisna durumlar1 ortaya
koymak amaciyla kullanilmaktadir (Alkan ve Giiven, 2018).
Bu nedenle bu tiir 6rneklerin eksikligi, 6grencilerin soyut
matematiksel kavramlar1 yalnizca tipik durumlar iizerinden
ogrenmelerine neden olabilir. Alanyazinda yapilan birgok
calismada farkli tiir 6rneklerin kullanimin 6nemini ortaya
koymaktadir (Alkan ve Giiven, 2018; Sahin ve Karakus,
2021). Bununla beraber ders kitaplarinda farkl: tiirde 6rneklere
yer  verilmesi, Ogrencilerin  kavramsal anlayislarini
gelistirmede 6nemli bir etkiye sahiptir (Zaslavsky ve Leikin,
2004). Lakoff (1984) kavramlarin olusumu sirasinda tek bir
ornegin, kavramla ilgili tim anlamlari tam olarak
aciklayamayacagimni vurgulamaktadir (akt. Watson ve Mason,
2006). Bu durum o6gretim siirecinde farkli 6rnek tiirlerini
kullanilmasini gerekli kilmaktadir (Sahin ve Karakus, 2023).
Bundan dolay1 kavramlarla ilgili durumlarla beraber kavramla
ilgili olmayan durumlarin &gretilmesinde 6nemli bir rol
oynayan farkli 6rnek tiirlerine, li¢ {ilkenin ders kitaplarinda
yeterince yer verilmemesi liggenlerin 6gretimi i¢in bir eksiklik
olarak diisiiniilebilir.

Tiirkiye’de  kullanilan ders kitaplar, Singapur ve
Kanada’da kullanilan ders kitaplarindan bazi yonleriyle
farklihk goéstermistir. Ornegin Singapur ve Kanada’da ders
kitaplarinda o6rnek dist ornekler ¢ok az kullanilirken
Tiirkiye’deki kitaplarda daha fazla kullanildig1 goriilmiistiir.
Ornek dis1 Ornekler, tamim veya kuralla ilgili olmayan
ozelliklerin aciklanmasinda kullanilmaktadir. Bundan dolay1
kavramin siniriin net bir sekilde belirlenmesinde ve kavramla
ilgili tanimin anlasilmasinda 6nemli bir yere sahiptir (Alkan,
2016). Ozellikle bir tanim veya kuralin 6grenilme asamasinda
kural ve tanimla ilgili olmayan &zelliklerin agiklanmasinda
kullanilan 6rnek dist ornekler, etkili ve kalici 6grenmeler

gerceklesmesinde onemli bir rol oynamaktadir (Alkan ve
Gtiven, 2018). Bundan dolay: Tiirkiye’deki ders kitaplarinda
ornek dis1 6rneklere daha fazla yer verilmesi kalict 6grenmeler
acisindan olumlu bir durum olarak ifade edilebilir.
Tiirkiye’deki ders kitaplar ile Singapur ve Kanada’daki ders
kitaplar1 arasindaki 6nemli bir diger farklilik karsit 6rneklerin
kullanilma sikligiyla ilgilidir. Tiirkiye’deki ders kitaplarinda
toplam {i¢ karsit Ornege yer verilirken Singapur ve
Kanada’daki ders kitaplarinda bu tiir orneklere hi¢ yer
verilmemistir. Bu durum, Tirkiye’deki ders kitaplarinda
kismen de olsa karsit 6rnek kullanimina 6nem verildigini;
buna karsilik Singapur ve Kanada’daki ders kitaplarinda karsit
orneklerin goz ardi edildigini ortaya koymaktadir. Karsit
ornekler, Ogrencilerde olugabilecek kavram yanilgilar1 ve
yanlig genellemelerin dniine gecilmesini saglayabilir (Alkan,
2016). Houston (2009), matematik egitiminde karsit
orneklerin kullanilmasinin ¢ok 6nemli oldugunu vurgulayarak
bu 6rnek tiirtiniin 6gretmenler tarafindan derslerinde siklikla
kullanmalart i¢in yogun c¢aba gostermeleri gerektigini
belirtmistir. Ogretmenlerin énemli bir yardimeci olan ders
kitaplarinda, karsit drneklere yer verilmesi etkili bir matematik
Ogretiminin gergeklesmesi agisindan son derece Onemlidir.
Ozellikle 6grencilerin matematiksel diisiinme siireclerini
yapilandirmalarina yardimci olan karsit 6rnekler, 6grencilerin
matematiksel bilgiyi dogrulama siireglerinde ve kavram
anlayigini gelistirmede giiglii araglardan biridir (Komatsu vd.,
2017).

Ders kitaplari, sinif ortaminda egitimin sekillenmesi ve
o0gretim programinda yer alan amaglarin kapsamli bir sekilde
sunulmasina olanak saglamasi nedeniyle Ogrenci basarisini
etkileyen Onemli materyaller arasinda yer almaktadir
(Valverde vd., 2002; vd., 2003; Keser, 2020). Son yayimlanan
PISA ve TIMSS raporlarinda, Tiirkiye’nin matematik
basarisinda O6nemli artisin  ve Kanada’nin matematik
basarisindaki ciddi bir diigiisiin oldugu goriilmiistiir. Tiirkiye,
TIMSS 2023 raporunda 8. sinif matematik alaninda 509 puan
alarak 2019 raporuna gore 13 puanlik bir artig gostermistir. Bu
artigla birlikte Tiirkiye, OECD fiilkeleri arasinda 5 basamak
yiikselmis ve puani en fazla artan iki iilkeden biri olmustur
(MEB, 2024). Benzer sekilde PISA 2022 sonuclarma gore
Tiirkiye'nin matematik puani 453 olarak raporlanmis ve bu
puan, katilimei iilkelerin ortalamasinin iizerinde yer almistir.
Ayrica Tirkiye, OECD iilkeleri arasindaki siralamasini da
yiikseltmistir. Ote yandan Kanada, ayni raporda matematik
alaninda dnemli bir diisiis egilimi gostermistir (OECD, 2023).
Bu sonuglarin birgok sebebi olmakla birlikte; 6gretim
programlari, Ogretmen yeterlikleri, degerlendirme
yaklagimlar1 ve dgretim materyalleri gibi faktorlerin 6grenci
basaris1 iizerinde etkili oldugu birgok arastirmada ortaya
konmustur (Darling-Hammond, 2000; Hattie, 2009; Schmidt
vd., 2001). Bu g¢ergevede, Ogretimin planlanmasi ve
yonlendirilmesinde temel kaynaklardan biri olarak kabul
edilen ders kitaplart da bu sonuglarin bir sebebi olarak
goriilebilir (Fan vd., 2013).

Ulkelerin ders kitaplarindaki farkliklardan biri de standart
oneklerin kullanilma sikligidir. Singapur ve Kanada’daki ders
kitaplarinda standart oOrneklere siklikla yer verilirken
Tiirkiye’deki kitaplarda bu tiir 6rneklere az sayida yer verildigi
tespit edilmistir. Standart 6rnekler, kural ve tanim1 agiklamak
amaciyla sunulan prototip Orneklerdir (Alkan ve Giiven,
2018). Ayn1 zamanda bir iglemsel siirecin nasil uygulanmasi
gerektigi durumlarda kullanilmaktadir. Alanyazinda yapilan
¢aligmalarda 6gretmenlerin derslerin en ¢ok kullandig1 ve ders
kitaplarinda en fazla sunulan 6rnek tiirlerinden biri standart
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ornekler oldugu goriilmistiir (Alkan, 2016; Alkan ve Giiven,
2018; Karaaslan, 2019; Sahin, 2021; Sahin ve Karakus, 2021).
Houston (2009), standart 6rneklerin kavramla ilgili 6zellikleri
ifade etmek ve tanimm ne anlama geldigini ac¢iklamak
amactyla kullanildigini belirtirken; Alkan (2016) standart
orneklerin, baslangi¢ 6rneklerinden hemen sonra 6grencilerde
konuyla ilgili temel bilgilerin olusmasina katki sagladigim
vurgulamistir. Bu ¢aligmada {i¢ iilkenin ders kitaplarinda yer
alan standart Orneklerde, tanimi agiklamak amaciyla
kullanildigi belirlenmistir. Ornegin {iggenlerin kenarlarina
gore siniflandirilmasiyla ilgili tanim verildikten hemen sonra
bu tanimi agiklamak amaciyla kenar uzunluklari bilinen
ikizkenar ve eskenar liggen drneklerine yer verilmistir. Yani
bu caligma kapsaminda ders kitaplarinda kullanilan prototip
ornekler, kavramlarin agiklanmasi ile tanimi ve kurali
aciklamak amaciyla kullanilmustir.

Standart Ornekler, tanimi ve kurali agiklamak igin
ogrencilerin kavramlar1 6grenmesi amaciyla kullanilmasiyla
beraber siirekli benzer amaca yonelik kullanildig: takdirde
ogrencilerde kavram yanilgilarmma ve yanlis genellemelere
sebep olabilmektedir (Bills, 2007; Tsamir vd., 2008). Ornegin
iicgende yiikseklik ¢izimi konusunda iiggenin i¢ bdlgesinde
yiikseklik  ¢izilmesine  yonelik  Ornekler  siklikla
kullanildiginda, o6grenci dik agili {iggende dik kenarlar
yiikseklik olarak ifade etmekte ve genis acili liggende ise
yiiksekligin {iggenin dis bolgesine diistiiglinii anlamakta
giiclik yasayabilmektedir (Sahin vd., 2023). Bundan dolay1
ders kitaplarinda gerekli ve yeterli sayida standart drneklere
yer verilmesi 6grencilerin kavramlar1 6grenmesine yardimci
olmakla beraber benzer prototip drneklerin siklikla verilmesi
ogrencilerde yanilgilarin olusmasina neden olabilmektedir.

Oneriler

Kavramlarin ve konularin 6gretiminde kullanilan 6rneklerin
sayist kadar bu 6rneklerin amaglari ve sahip olduklar tiirler de
biiyiik 6nem tasimaktadir. Ornek tiirleri ve bu 6rnek tiirlerinin
cesitliligi, dgrencilerin kavrami ya da konuyu kavramalari
iizerinde etkilidir ve 6grencilerin yanlis kavramsal ¢ikarimlar
yapmalarina da yol agabilmektedir. Bu baglamda farkli 6rnek
tirleriyle karsilasan &grencilerin matematik kavramlarina
yonelik anlamalar1 arasindaki iligki, ileride yapilacak
calismalarda daha ayrintili bicimde incelenebilir.

Bu ¢alismanin bulgularina gore Tiirkiye’deki ders kitaplarinda
ornek dis1 ornekler ve ug ornekleri gibi Ornek tiirlerine az
sayida yer verildigi belirlenmistir. Bu tiir 6rneklere yeterince
yer verilmediginde dgrencilerin kavramlari anlamada ve dogru
genellemeler yapmada zorlandiklar1 sdylenebilir. Dolayistyla
Tiirkiye’deki matematik ders kitaplarinda bu tiir drneklere
daha fazla yer verilmesi ve 6gretmen kilavuz kitaplarinda bu
orneklerin nasil kullanilacagina yonelik agiklamalarin
sunulmasi onerilmektedir.

Bu c¢alismada, ii¢ iilkenin ortaokul matematik ders
kitaplarinda iicgenler konusu baglaminda kullanilan 6rnek
tiirleri incelenmistir. Gelecekte yapilacak arastirmalarda, ayni
ders kitaplar1 kapsaminda farkli matematik konularinda 6rnek
tirlerinin nasil ele alindigi detayli olarak incelenebilir.
Boylece ders kitaplarindaki 6rnek tiirlerinin konuya ozgii
dagilimi ve bu dagilimin 6grenci kavrayisi lizerindeki etkileri
hakkinda daha kapsamli bilgiler elde edilebilir.

Arastirmanin Smirhhiklar:

Bu calismanin bazi smirliliklar1 bulunmaktadir. ilk olarak
iilkeler arasinda incelenen ders kitab1 sayilarinin farkli olmasi
orneklem biiyiikliigii agisindan bir kisitlama olusturmaktadir.

Bu durum kitaplarda yer alan igerik ve Ornek tiirlerinin
karsilastirilabilirligini  ve sonuglarin  genellenebilirligini
sinirlamaktadir. fkinci olarak arastirma yalnizca ortaokul
diizeyinde ve itiggenler konusu ile simirlandiriimistir.
Dolayisiyla diger matematik konular1 ile ilkokul ve lise
diizeyindeki ders kitaplar1 lizerinde yapilacak incelemelerle
elde edilecek bulgular, genel sonuglarin tamamlayicisi
niteliginde olacaktir. Son olarak ¢aligma kapsaminda yalnizca
ders kitaplarindaki drnekler analiz edilmis olup 6gretmenlerin
bu drnekleri sinif ortaminda nasil kullandiklar1 ve grencilerin
bu orneklere iliskin  diigiinceleri aragtirmaya  dahil
edilmemistir. Bu nedenle elde edilen bulgular dogrudan
Ogretim siireclerine genellenemeyebilir.
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Extended Summary
Introduction

Textbooks, which guide teachers in line with curricula and
contain specific information at each grade level, are seen as
one of the main sources of education (Oguzkan, 1994).
Therefore, it can be said that textbooks are one of the important
tools for accessing mathematical knowledge. Textbooks act as
a bridge between curriculum objectives and teachers'
instructional activities in the lesson and serve as a basic source
of information about the mathematics content and pedagogy to
be covered (Haggarty & Pepin, 2002). The fact that textbooks
are an important source in terms of pointing to learning
opportunities has led to an increase in international
comparisons of textbooks (Yiikselen & Kepgeoglu, 2021).
International comparisons allow comparisons to be made
between the programs and textbooks of other countries (Anilan
& Anagiin, 2007). Especially studies on the comparisons of
countries participating in international comparisons such as
TIMSS (Trends in International Mathematics and Science
Study) and PISA (Program for International Student
Assessment) are frequently conducted (Erbas & Alacaci,
2010). The National Council of Teachers of Mathematics
(NCTM) emphasized that geometry, one of the sub-branches
of mathematics, is an important tool for understanding and
analysing the world and is at the centre of the mathematics
curriculum (NCTM, 2001). Although geometry has a crucial
part in mathematics education, students experience many
difficulties in this course (Unlii, 2014). One of the basic
concepts in geometry is triangles due to its important place in
revealing the relationships that many geometric structures
have. Triangles play an important role in teaching many
geometric concepts (Kaplan & Hizarci, 2005). Although
triangles have a special importance in teaching geometry
subjects, students have many difficulties with the concept of
triangle. Studies have shown that students generally have
difficulty in constructing and defining triangles, have
misconceptions in drawing the heights of triangles (Sahin et
al., 2023; Tirnikli, 2009; Zeybek, 2013), and have
incomplete or incorrect concept images about the drawing and
properties of triangles (Altiparmak, 2022). It has been stated
that one of the most important reasons for students to use
prototype examples is textbooks (Pekyen, 2024). In summary,
international exam results reveal that students cannot
demonstrate sufficient success in geometry subjects and
experience many misconceptions in this area. This situation
necessitates an in-depth examination of geometry subjects in
order to understand the difficulties encountered in teaching
geometry and the deficiencies of students. Previous studies
emphasized that examples in textbooks of different countries
should be examined to examine the reasons for these
difficulties. Examining the examples in textbooks in the
teaching of this subject will provide clues about the reasons for
these misconceptions. In particular, examining the examples
on triangles in the textbooks of different countries will reveal
a clear picture of how countries teach the subject. Therefore, it
is thought that this study will contribute to the literature by
examining and comparing the types of examples in textbooks
used in different countries. Within the scope of this study,
Singapore mathematics textbooks, which ranked high in
international exams such as TIMSS and PISA, and Canadian
textbooks, which ranked in the middle, and the types of
examples related to the topic of triangles in the textbooks used

in our country were examined comparatively. For this purpose,
answers to the following questions were sought.

1. What kind of prefixes are used in the textbooks used in
Singapore, Canada and Turkey on the topic of
triangles?

2. How does the distribution of the types of examples
related to triangles in the textbooks vary according to
the countries?

Method

In this study, document analysis technique was used since it
was aimed to examine the examples related to the topic of
triangles in the middle school mathematics textbooks of three
countries. In Turkey, the 5th grade 5th grade mathematics
textbook (Albayrak et al., 2024), the 6th grade mathematics
textbook (Caglayan et al, 2021), and the 8th grade
mathematics textbook (B6ge & Akilli, 2021) approved by the
Turkish Ministry of National Education and first published in
2024; in Singapore, My Pals are Here (Kheong et al, 2017) and
New Syllabus Mathematics 1 (Yeo et al., 2015) published in
its 3rd edition by Shinglee, which is accepted for the 7th grade
level; in Canada, the 6th grade Math Make Sence book
(Appeal et al., 2009) and the 7th grade Math Make Sence book
(Garneau et al., 2007) published by Pearson and approved by
the commissions of the Canadian Ministry of National
Education in different provinces were examined. First,
common topics related to triangles in the textbooks used by the
three countries were identified. These topics were determined
as the area of a triangle, classification of triangles, angles in
triangles and triangle drawings. According to the common
triangle topics, it was decided to analyse the solved examples
given under the titles “Learn” and “Worked Example” in
Singapore textbooks, “Connect” and “Example” in Canadian
textbooks, and “Let's do it together” and “Example” in Turkish
textbooks. In this study, descriptive analysis method was used
to analyse the data obtained from the textbooks of different
countries. The solved examples in the textbooks were analysed
according to the classification of example types developed by
Alkan (2016).

Discussion, Conclusion, and Suggestions

The findings obtained within the scope of the research showed
that the number of examples related to triangles was the
highest in mathematics textbooks in Singapore, followed by
Turkish textbooks and the lowest in Canadian mathematics
textbooks. Geometry is a discipline constructed because of the
combination of concepts with an abstract structure. Examples
play an important role in making these abstract concepts more
understandable and in transforming abstract ideas into
concrete ones, thus strengthening the communication between
teachers and students and helping the learning process to be
effective and efficient (Alkan & Saka, 2023). In this study, it
was found that 38 examples were used in Singaporean books,
31 in Turkish books, and only 12 in Canadian books on the
subject of triangles. This shows that the number of examples
used in Singaporean and Turkish textbooks are close to each
other, while very few are used in Canadian textbooks
compared to the other two countries. Textbooks are the most
important material, especially in determining the activities and
examples that teachers will use in the classroom (Fan &
Kaeley, 2000). Therefore, the textbooks used by countries
require the use of sufficient number of examples for each topic.
The results demonstrated that there were various similarities
and differences in the types of examples included in the
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textbooks of the countries. It was found that introductory,
standard and developmental examples were used the most in
the textbooks in Singapore and Canada, while non-example
examples were rarely used. In Turkish math books, it was
determined that introductory, developmental and non-example
examples were frequently used, while standard and counter
examples were given less place. However, extreme examples
are not included in the textbooks of the three countries. Alkan
and Saka (2023) stated that the purpose of using these
examples and the types of examples used for these purposes
are as important as the number of examples used in teaching
concepts and topics. In addition, they emphasized that using a
single type of example will not always be sufficient to explain
a concept or topic in its entirety. Within the scope of this study,
example types that are not included in the textbooks of the
three countries were identified. For example, while contrasting
and extreme examples are not included in the textbooks of
Singapore and Canada, it was observed that extreme examples
are not used at all in the books in Turkey. Previous studies
highlight the importance of using different types of examples
(Alkan & Giiven, 2018; Sahin & Karakus, 2021). Lakoff
(1984) emphasizes that a single example cannot fully explain
all the meanings related to the concept during the formation of
concepts (as cited in Watson & Mason, 2005). This situation
necessitates the use of different types of examples in the
teaching process (Sahin and Karakus, 2023). Therefore, the
use of different types of examples, which play an important
role in teaching situations related to concepts as well as
situations not related to the concept, can be seen as a
significant deficiency in teaching triangles, one of the concepts
of geometry founded on basic concepts, as they are not
sufficiently included in the textbooks of the three countries.
The purpose of using these examples and the use of different
types of examples used for these purposes are as important as
the number of examples used in teaching concepts and topics.
Using a single type of example may not be sufficient to explain
all the meanings of the concept or topic, therefore using
different types of examples together can prevent students from
making incorrect generalizations and contribute to increasing
students' success. This study showed that some types of
examples were rarely used and some types were not used at all
in the textbooks of the three countries. For this reason, it can
be said that it would be useful to present different types of
examples in the books to be prepared in the future. In this
study, the textbooks about triangles at the secondary school
level of the three countries were examined. In future studies,
textbooks used at high school and primary school levels with
different topics can be examined. Thus, it can provide clues to
reveal the relationship between the types of examples used in
books and mathematical topics.
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0O7z: Universite egitimi dncesi 6grencilerin kariyer planlama yeterlilik diizeyi ve bu yeterliligin altinda yatan psikolojik
mekanizmalarin anlasilmasi 6grencilere sunulacak kariyer danismanlig1 noktasinda kritik rol oynayabilir. Bu amagla lise
Ogrencilerinin kariyer planlama yetkinligini belirlemeye yonelik gegerli ve giivenilir bir olgek gelistirilmesi
hedeflenmistir. Karma arastirma yontemine uygun olarak tasarlanan arastirmada 790 lise grencisine ulasilmistir. Ayrica
miilakatlar 12, test tekrar-test islemleri icin 130 &grenci arastirmaya dahil edilmistir. Veriler Bilgi Toplama Formu,
Kariyer Planlama Yetkinligi Olgegi, Kariyer Karar1 Oz-Yeterliligi Olcegi ve Biligsel Esneklik Olgegi ile toplanmustir.
Olgegin psikometrik ozelliklerinin belirlenmesi i¢in kapsam gegerliligi, yap: gegerliligi ve giivenilirlik analizleri
yapilmistir. Analizler SPPS ve Mplus programlan ile yapilmistir. AFA sonucunda toplam varyansm %55,90’m1
aciklayan, 12 maddelik ve dort boyuttan olusan yap1 elde edilmistir. Dort boyutlu yap1 DFA ile dogrulanmis ve 6lgek
yapisin literatiirde isaret edilen milkemmel uyum iyiligi degerlerine sahip oldugu tespit edilmistir. Kariyer karari 6z-
yeterliligi ve biligsel esneklik arasindaki iliskiler 6lciit gecerliliginin saglandig1 isaret etmektedir. Olgiimlerin giivenirligi
Cronbach Alfa ve test tekrar test yontemleri ile arastirilmistir. Sonuglar giivenirlik katsayilarinin kabul edilebilir oldugunu
gostermistir. %27°lik alt-iist grup karsilastirmalari 6lgek maddelerinin ayirt edici oldugunu gostermistir. Arastirma
sonucunda Kariyer Planlama Yetkinligi Olgegi'nin gecerli ve giivenilir 6lgme araci oldugu ve 6grencilere sunulacak
kariyer danismanlig1 hizmetinin yoniinii belirleme amaciyla kullanilabilecegi anlagilmaktadir.

Anahtar Kelimeler: Kariyer planlama yetkinligi, Kariyer karari 6z-yeterliligi, Bilissel esneklik, Olgek gelistirme

Abstract: The understanding of the career planning competency level of students prior to university education and the
underlying psychological mechanisms plays a critical role in the career counselling to be provided to these students. This
study aimed to develop a valid and reliable scale to determine the career planning competency of high school students.
In accordance with the mixed method research design, 790 high school students were reached. In addition, interviews
were conducted with 12 students, and 130 students were included in the research for test-retest procedures. The data were
collected using the Information Form, Career Planning Competency Scale, Career Decision Self-Efficacy Scale, and
Cognitive Flexibility Scale. For the determination of the psychometric properties of the scale, content validity, construct
validity, and the reliability analyses were conducted. The analyses were performed using SPSS and Mplus programs. As
a result of the EFA, a 12-item structure consisting of four dimensions, explaining 55.90% of the total variance, was
obtained. The four-dimensional structure was confirmed by CFA, and it was determined that the scale structure had
excellent goodness-of-fit values indicated in the literature. The relationship between career decision self-efficacy and
cognitive flexibility indicate that criterion validity was achieved. The reliability of the measurements was investigated
with Cronbach's Alpha and test-retest methods. The results showed that the reliability coefficients were acceptable. The
27% lower and upper group comparisons showed that the scale items were discriminating. According to the results, it is
understood that the Career Planning Competency Scale is a valid and reliable measurement tool and can be used to
determine the direction of career counselling services to be provided to students.

Keywords: Career planning competency, Career decision self-efficacy, Cognitive flexibility, Scale devolopment
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Giris

harekete gegme gibi becerileri kazanmasini beklenir (biligsel bilgi
isleme kuramina gore hazirlanan bir kariyer yetkinlik

Siyasi, ekonomik, hukuksal ve sosyal hayattaki (6rn. i¢ gogler,
salginlar, esitsizlikler) hizli degisimler nedeniyle gelismekte olan
tilkelerdeki  kariyer  planlama  senaryolar1  ¢ogunlukla
ongoriilemezdir. Dolayisiyla kisiler genellikle bulabildikleri isleri
veya geleneksel meslekleri (6rn. devlet memurlugu) kariyer
secenegi olarak goriirler (Watts ve Fretwell, 2004; Yesilyaprak,
2019). So6z konusu degisimler yeni kariyer firsatlar1 yarattig1 gibi
belirsizlikler de olusturabilir (Autin vd., 2020). Dolayisiyla
bireylerin degisen yasam kosullarina uyum saglamasi i¢in sahip
oldugu potansiyelleri ve ¢evresel firsatlarii fark etmesi
gerekmektedir (Ozyiirek, 2022). Ornegin lise Ogrencilerinin
degisen yasam kosullarina uyum saglamasinin yolu saglikli
kariyer planlamasi1 yapmaktan gegmektedir Giildii ve Kart, 2017).
Saglikli kariyer planlama ise Ogrencilerin kariyer alanlarmna
iliskin Ogrenmelerine ve yetkinligine bagli olabilir. Kariyer
planlama yetkinligi kapsaminda kisilerin 6z degerlendirme, hedef
belirleme, kariyer segeneklerini arastirma, karar verme ve

programimnda (Mu ve Li, 2024). Yine kariyer yetkinlikleri
arastirilmasi gereken 6nemli konular arasinda gosterilmektedir
(Chreptaviciene, V., & Starkute, J. (2012). Bu baglamda lise
ogrencilerinin kariyer planlama yetkinliginin belirlenmesi kritik
Onem tagimaktadir.

Gelismekte olan iilkelerde kisilerin kariyer planlamasinin
baslangic1 ¢ogunlukla lise mezuniyeti sonrasi yasam ile
iliskilendirilir. Tirkiye’deki birgok is dalina bagvuru sartinin
cogunlukla lise mezuniyetine baglanmasi bu duruma ornek
gosterilebilir. Dolayisiyla lise egitimi (ortadgretim) dgrencilerin
kariyer planlamasi noktasinda kritik nem kazanmaktadir. Ayni
zamanda kariyer danigmanhig: ile egitim hizmetleri (6rn. lise)
birlikte yiiriitiildiiginde daha etkili oldugu savunulmaktadir
(Yaylaci, 2007). Ayrica liniversite 6grencilerinin egitimini aldigi
boliimleri sevmedikleri ve bu boliimleri kendilerine uygun
bulmadiklar yoniindeki aragtirma sonuglari (Beceren, 2010; Kurt

* Bu galisma Ordu Universitesi Sosyal ve Beseri Bilimler Arastirmalari Etik Kurulunda 30.03.2023 say1 2023/68 toplantisinda alinan onay karari ile
ylritiilmiistiir. Bu ¢alismanin ilk verileri 10. Uluslararas1 Egitim Arastirmalari Kongresinde (EJER) bildiri olarak sunulmustur.
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ve Erdem, 2012; Oriik ve Engindeniz, 2021) onlarn lise yillarinda
aldig1 kariyer danigmanligt hizmetinin yetersizligini akla
getirmektedir. Bu noktada arastirma Ornekleminin lise
6grencilerinden olugmasinin gerekli oldugu degerlendirilmistir.
Kariyer damismanhigi; Ogrencilerin  kisisel ozelliklerini
tanimasi, potansiyellerini fark etmesi, gelecekte yapmay1
diistindiikleri meslegin niteliklerini goérebilmesi ve ¢evresindeki
kariyer firsatlarin1 kesfetmesi amach yiiriitiilen psikolojik yardim
hizmetidir (Whiston ve Oliver, 2005). Etkili kariyer danigmanlig1
bireyin kendini tanimasi, meslegin niteliklerini 6grenmesi,
cevresel kariyer olanaklari, gelecekteki kariyer temelli muhtemel
degisimleri 6ngérme becerisinin kazandirilmasiyla miimkiindiir
(Mutlu-Caykus, 2021; Ozyiirek, 2022, s. 372-376). Séz konusu
becerilerin kazandirilmasinin yolunun kariyer danigmanhigi gibi
cok boyutlu yapilarin anlasilmasindan gectigi sdylenebilir.
Belirsizligin ve degisimlerin 6ngérillemez oldugu siireglerde
karar verme gibi becerilerin gelistirilmesi Onemlidir. Ciinkii
kisilerin belirsizlige katlanabilme ve karar verme becerileri birbiri
ile iligkili olup (Morris vd., 2013) karar verme becerisi
belirsizlikle basa ¢ikmanin bir yolu olarak goriilmektedir (Xu ve
Tracey, 2015). Bu durum benzer sekilde kariyer danigmanligi
hizmetlerinde  kullanilabilir.  Belirsizlik  genellikle  bilgi
yetersizligi ile karakterizedir (Rosen vd., 2007). Dolayisiyla
kisinin kendisi, yeterlikleri, ¢evresel firsatlar1 ve gelecek
konusundaki sahip oldugu bilgi diizeyi onun kariyer kararimni ve
kariyer planlamasmin yoniinii belirleyebilir. Kariyer planlama
stirecinde okullardaki yiiriitiilecek kariyer planlama egitimleri
dikkat c¢ekmektedir (Wang vd., 2023). Kariyer planlamasi
bireylerin kendi niteliklerini ve sosyal gevreleriyle iligkilerini
analiz ederek kariyer hedeflerine ulasmak i¢in gerekli
caligmalarin yoniinii, zamanin1 ve programini belirlemeleri
anlamma gelir (Rothwell, 1984). Dolayisiyla 0grencilerin
kendilerini anlamalarina, ilgi alanlarin1 bulmalarina ve mesleki
farkindaliklarin1 kazanmalarina yardime1 olabilecek karar verme
ve problem ¢d6zme becerilerinin gelistirilmesi nemli olabilir.
Biligsel bilgi isleme kurami kariyer danismanliginda karar verme
ve problem ¢6zme becerilerini odagina alan bir paradigma olup
kariyer problemi ¢ozme ve karar vermenin Ogrenilebilen,
gelistirilebilen ve gelecekteki kariyer kararlari igin hatirlanabilen
beceriler oldugunu savunur (Sampson vd., 2004). Buradan
hareketle bireylerin kariyer planlamasinda kullandigi bilissel
yapilara (6rn. bilgi eksikligi islevsiz bilgi) miidahale edilebilir ve
kariyer planlama yetenekleri gelistirilebilir (Wang vd., 2023).
Ornegin modele gére modelin en alt katmani, bilgi isleme icin
gerekli olan mesleki bilgi (6rn. mesleki roller, ise ait bilgiler) ve
ilgi alanlarmni, yetenekleri, degerleri ve kisiligi temsil eden biligsel
bilgi diizeyini temsil eder. Orta katmani ise elde edilen bilgiler
{izerinden kariyer kararlar1 alabilme diizeyidir. Ust katmani ise
kariyer kararlarini izleme ve yansitmay1 igeren yonetsel beceri
diizeyini ifade eder. Bu bilgiler lise Ogrencilerinin kariyer
planlama yeterliliginin bilissel bilgi isleme kuraminda isaret
edilen katmanlardaki bilgi alanlarnm diizeyi ile iligki
olabilecegini akla getirmektedir. Dolayisiyla ortadgretim
kurumlarindaki  kariyer damigmanligi  hizmetinin  etkililigi
artirmak ve ogrencilerin kariyer planlama yeterliligini belirlemek
icin biligsel bilgi islem teorisi ¢ergevesinde bir psikolojik 6lgme
araci gelistirmenin gerekli oldugu degerlendirilmektedir.
Literatiirde iligkisel ve Olcek uyarlama odakli kariyer
danigmanhig1 iizerine birgok c¢alismaya rastlanmaktadir
(Akgakanat ve Uzunbacak, 2019; Bacanli, 2012; Gaudron,
2011; Mutlu-Caykus, 2021; Ozyiirek, 2022; Savickas ve
Porfeli, 2012; Yesilyaprak, 2019). Ozellikle iliskisel
caligmalarin 6n planda oldugu goriilmektedir (Carkit, 2019).
Olgek calismalarinin ise genellikle iiniversite 6rnekleminde
yapildig1 (6rn. Biiyiikgéze-Kavas, 2012; Korkmaz, O., &
Kirdok, 2019); lise 6grencilerine yonelik ¢alismalarin sinirlt

kaldig1 soylenebilir. Kariyer danigsmanligina iligkin mevcut
calismalar ise ¢ogunlukla kiiltiirel Olcek uyarlama
calismalaridir (Ak¢akanat ve Uzunbacak, 2019; Bacanli, 2012;
Biiyiikgdze-Kavas, 2012; Korkmaz ve Kirdok, 2019; Ozden
ve Sertel-Berk; Oztemel, 2018). Olgek uyarlama
caligmalarinin yarattigi 6lgme sinurliklari veya hatalar1 (Bayik
ve Giirbiiz, 2016; Hambleton, 2005; Oztiirk vd., 2015) dikkate
alindiginda kiiltiire 6zgii 6lgek gelistirme ¢aligmalari kritik bir
oneme sahiptir. Lise Ogrencileri ile kariyer danigmanligi
baglaminda yapilan calismalarin ise kariyer kararsizligi,
kariyer beklentileri, kariyer egilimleri ve kariyer olgunlugu
gibi boyutlar1 tek tek veya smurlt degiskenler odaginda
inceleyen arastirmalar oldugu soOylenebilir.  Literatiir
taramamiz sonucu kariyer planlama yetkinliini tim
boyutlariyla (bireysel 6zellikler, mesleki nitelikler, ¢evresel
firsatlar, gelecekteki muhtemel sosyopolitik degisimleri 6n
gorebilme, aile, akran beklentileri ve kendilik algisin1 vb.)
aragtiran herhangi bir c¢aligmaya rastlanmamistir. Bu
calismada kariyer danmismanliginin biligsel bilgi isleme
paradigmasi tizerine kurulmasi hedeflenmistir. Biligsel bilgi
isleme, bilissel psikolojinin bilgi edinilmesi, insan algisi,
bilginin kaydedilmesi ve kullanilmasindaki zihinsel siiregleri
aciklayan genis bir alanini ifade eder (Lloyd ve Jankowski,
1999). Kuram cercevesinde biligsel bilgi isleme i¢in gerekli
olan mesleki bilgi, kendimizi tanimaya iliskin 6z bilgi (ilgi,
yetenek, kisilik, deger vb.) kendilik ve gelecek
anlamlandirmasmin  belirlenmesi hedeflenmistir. Benzer
sekilde biligsel bilgi isleme kurami gibi giincel bir teori
gergevesinde Olgek gelistirme ¢alismasinin = varligi  da
gozlenememistir. Biligsel kuramlarin giicii diisiiniildiigiinde
caligma bu yoniiyle orijinal bir nitelik tasimaktadir. Ulusal
literatiirde sadece ‘Ergenlerin Kariyer Gelisiminde
Ebeveynler Bilissel Bilgi Isleme Kurami Temelli Bir
Yaklagim’ adli ¢alisma (Bacanli, 2014) tespit edilmistir. Bu
calismanin ise dlgek gelistirme ¢aligmast olmadigi ve bildiri
niteliginde bir tarama ¢aligmasi oldugu anlasilmaktadir.
Okullarda rehberlik ve psikolojik danigsma servisleri ile
Ogretmenler kariyer se¢imlerinde zorluklar yasayan
Ogrencilere yardim etmektedirler. Bu siirecte kariyer
planlamasina ihtiyaci olan 6grencilerin tespiti ve ihtiyaglara
gore psikolojik yardim verilmesi gerekmektedir. Kariyer
secimlerinin basinda olan lise Ogrencilerinin s6z konusu
degisimler odaginda kariyer farkindaliklarinin artiriimasi
o6nem arz etmektedir. Kariyer farkindaliklar1 ise kariyer
planlama yetkinligi iligkili oldugu degerlendirilmektedir.
Ornegin ilgi, yetenek, mesleki degerler ve kisilik dzellikleri
gibi mekanizmalar iizerine farkindalik kazanilmasi kisilerin
kariyer yetkinligini gii¢lendirebilir (Eskisu vd., 2020). Lise
ogrencilerinin kariyer planlamalarindaki farkindalik, onlarin
gelisimleri ve yasamlarindaki mutluluklar1 ile yakindan
iliskilidir (Fantinelli vd., 2023; Oztemel, 2012; Seker, 2021).
Aragtirma kapsaminda lise Ogrencilerinin kariyer planlama
yetkinliginin  belirlenmesi amaciyla 0zgin bir 0lgek
gelistirilmesini  hedeflenmistir. Arastirma sonuglarimizin,
okullarda  gorevli  psikolojik  danmigmanlara  kariyer
farkindaligini giiclendirme {izerine program gelistirme, kariyer
psikolojik  danismasi miidahale stratejilerini  kullanma
noktasinda katki saglayacagi sdylenebilir. Buna ek olarak
kariyer danigmanliginin teorik literatiirine (6rn. kariyer
danmigsmanlhiginda biligsel bilgi isleme teorisi) katki sunmasi
beklenmektedir. Yine sonuglarin okul yoneticilerine ve
politika yapicilara (6rn. kariyer ofisleri, genglik merkezlerine
yonelik diizenlemeler) kaynaklik etmesi beklenmektedir.
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Sekil 1. Olgek gelistirme akis semasi

Yontem
Arastirmanin Deseni

Bu caligma karma arasgtirma ydntemlerinden kesfedici sirali
desene uygun olarak tasarlanmigtir. Karma yontemlerinde
arastirmacilar nitel ve nicel verileri birlikte degerlendirirler
(Creswell ve Clark, 2015). Kesfedici sirali karma desen
kapsaminda aragtirmacilar hedef olgunun altindaki degiskenleri
belirlemek amaciyla ilk olarak nitel yontemi (6rn. miilakat) tercih
ederler. Daha sonra veriler nicel yontemin yoniinii belirlemesi
beklenir. Ayni zamanda bu yontemde nicel veriler nitel sonuglarin
dogrulanmas1 veya genisletilmesi hedeflenir. Bu arastirmada
kapsaminda literatiirde isaret edilen Olgek gelistirme yollar
(DeVellis (2014) izlenmis olup Sekil 1’de sunulmustur.

Calisma Grubu

Aragstirmada veriler bes farkli arastirma grubundan toplanmigtir.
fIki madde havuzunun olusturulmasi igin gériisme yapilan 12
ogrencinin (E=7; K=5) olusturdugu gruptur. Digerleri ise dil ve
anlam gecerligi i¢in alaninda uzman akademisyenlerden olugan
arastirma grubu, A¢imlayici Faktor Analizinin yapildig: ¢alisma
grubu, Dogrulayic1 Faktdr Analizinin yapildigi ¢alisma grubu ve
Test-tekrar test grubundan olugmaktadir. Birinci aragtirma iki
farkli devlet liniversitesinde gérev yapan (Rehberlik ve Psikolojik
Damigmanlik (7) ve Tirk¢e Egitimi (3)) alaninda uzman
akademisyenlerden  olusmaktadir.  Akademisyenlerin  yas
ortalamasinin 40.6, mesleki deneyimlerinin ise en az 5 en fazla 22
yil oldugu belirlenmistir. Caligmanin nicel bolimiinde uygun
ornekleme yontemi tercih edilerek kisa zamanda yiiksek katilimci
sayisina ulagilmas1 amaglanmugtir. Tk olarak A¢imlayici Faktor
Analizinin (AFA) yapildig: ¢alisma grubuna (n=256) ulasiimustir.
Bu gruptaki katilimcilarin 146’sm1 erkek (%57,04) 100’4 kiz
(%42,06) oOgrenciler olusturmaktadir. Ogrencilerin %38’
Anadolu lisesinde, %25°i Tmam Hatip lisesinde, %20’si Fen
lisesinde ve 15’1 Meslek lisesinde (erkek ve kiz mesleki-teknik)
ogrenim gormektedir. Ogrenciler algiladiklari gelir durumuna
yonelik sorulara %11,8’1 alt gelir durumuna, %23,8 st diizey
gelir durumuna sahip olduklarini belirtirken biiyiik ¢ogunlugu
orta gelir durumuna sahip olduklarini  bildirmislerdir.
Ogrencilerin not ortalamasi1 100 iizerinden 85-100 aras1 olanlarin
orani %43,4, 70-85 aras1 not ortalamasina sahip olanlarin oran,
%33.,4 iken 60-70 aras1 olanlar %11,9’dur. Sadece %11,3’i 100
iizerinden 60 alt1 not ortalamasina sahiptir. Dogrulayict Faktor
Analizinin (DFA) yapildig1 ¢alisma grubunu ise 534 ogrenci
(K=%66,3; E=%33,4) olusturmaktadir. Ogrencilerin 70’1 fen

lisesi 280°’si Anadolu lisesi, 94’n1 Imam Hatip lisesi ve 100’ii ise
Meslek lisesinde 6grenim gérmektedir. AFA ¢alisma grubuna
benzer sekilde katilimcilarin cogunlugu orta gelir grubuna ait iken
sadece %7’si diisiik diizeyde gelire sahip olduklarim
belirtmislerdir. Ogrencilerin akademik basarilar1 incelendiginde
en diisiik not ortalamasinin (50-0) %4 en yiiksek not ortalamasinin
(85-100) %8,2 oldugu anlasiimaktadir. Ogrencilerin yaslar1 16-18
arasinda degismekte olup ¢ogunlugu 12 simif Ggrencisidir.
Ogrencilerin  6nemli ¢ogunlugu ise 70-85 aras1 bir not
ortalamasina sahip olduklarini ifade etmistir. Test Tekrar-Test
grubunu ise 130 dgrenci olusturmaktadir. Bu 6grencilerin 65’1 kiz
70’1 ise erkek 6grencidir. Bunlarin 75’1 Anadolu lisesi 12 simif
dgrencisi olup 550’si ise meslek lisesi dgrencisidir. Oreklem
biiyiikliigiiniin olusturulmasinda faktdr analizinde gozetilen
uygunluk kriteri dikkate almmustir. Olgek uyarlama/gelistirme
caligmalarinda  Orneklem biiyiikliginiin, tahmin edilecek
degisken saymin en az 10 kat1 olmas1 (6rn. Madde sayis1t X10)
beklenir (Giirbiiz, 2018; Huck, 2012; Pallant, 2007). Dolayisiyla
aragtirmadaki tiim g¢alisma gruplar birlikte diisiiniildiigiinde
(n=920) aragtirmanin érneklem biiyiikliigiiniin literatiirde isaret
edilen kriteri (200 kisi orta, 300 kisi iyi, 500 kisi ¢ok iyi, 1000 ve
iizeri kisi mitkemmel) karsiladig1 goriillmektedir (DeVellis, 2014).

Veri Toplama Araclar:

Miilakat Formu: Lise dgrencilerinin kariyer planlama ile ilgili
deneyimlerinin belirlenmesi amaciyla arastirmacilar tarafindan
gelistirilmistir.  Olcek madde havuzunun  olusturulmasi
kapsaminda 10 agik uglu sorudan olusan yari yapilandirilmig
goriisgme formu olusturulmugtur. Yart yapilandirilmig form
iizerinden yapilan goriigme kayitlari desifre edilmistir. Ardindan
desifreler igerik analizine tabi tutularak bes farkli tema elde
edilmigtir. Elde edilen temalara paralel olarak soru listeleri
olusturulmustur.

Bilgi Toplama Formu: Katilimcilardan demografik bilgilerin
almmast i¢in olusturulmus kisa bir formdur. Orneklem
grubundaki lise dgrencilerinin cinsiyet, egitim gordiigi lise tiird,
mevcut not ortalamasi, yaslari ve sosyo-ekonomik durumunu
kendisine goére nasil tanimladigma yonelik sorulardan
olugmaktadir. Sorular hazirlanirken ilgili alan yazindan
faydalanilmistir (Mutlu-Caykus, 2021; Capan, 2021; Ozyiirek,
2022; Savickas ve Porfeli, 2012).

Kariyer Planlama Yetkinligi Ol¢egi (KPYO): Arastirmact
tarafindan gelistirilmesi hedeflenen 6lgek besli Likert formda
olup 12 maddeden ve dort boyuttan olugmaktadir. Gelistirilen
olcek lise Ogrencilerinin kariyer planlamasi siirecini etkileyen
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faktorleri ve kariyer planlama davraniginin boyutlarini ortaya
koymay1 hedeflemektedir.

Kariyer Karar Oz-Yeterlilik Olgegi- Kisa Formu
(KKOYO): Gaudron (2011) tarafindan gelistirilen 6lgek kisilerin
kariyer karar1 yeterlik inanglarimi belirlemek i¢in gelistirilmistir.
Olgek Akin ve arkadaslari tarafindan 2014 y1linda Tiirk Kiiltiiriine
uyarlanmstir. Besli Likert formda (1-Kendime hi¢ glivenim yok;
5-Kendime ¢ok giivenim var) hazirlanan 6lgegin genel Cronbach
Alfa i¢ tutarlik degeri .84 tiir. Olgek; dort boyutlu bir yapida olup
18 maddeden olusmaktadir. Bu calismadaki Cronbach Alfa ig
tutarlik katsayisi ise .88 olarak hesaplanmustir.

Bilissel Esneklik Olcegi (BEO): Olcegin orijinali Martin ve
Rubin (1995) tarafindan gelistirilmis ve dlgek kisilerin biligsel
esneklik diizeyini &lgmeyi amaglamaktadir. Olgek Celikkaleli
tarafindan 2014 yilinda Tiirkgeye uyarlanmstir. Olgek 12
maddeden ve tek boyuttan olusmaktadir. Olcekte ters madde
bulunmaktadir. 6’1 Likert tipi bir 6lgme arac1 olan BEQ igin
Cronbach Alfa i¢ tutarlik katsayisi .74 olarak hesaplanmistir.
Olgegin bu caligmadaki kapsaminda hesaplanan Cronbach Alfa i¢
tutarlik katsayisi ise .83 tiir.

Verilerin Analizi ve islem Yolu

Kapsam Gecerligi Calismalari: Olgek gelistirme siirecinde ilk
olarak ilgili alan yazin incelenmis (Gaudron, 2011; Mutlu-
Caykus, 2021; Ozyiirek, 2022; Savickas ve Porfeli, 2012;
Yesilyaprak, 2019). Boylece kariyer planlama yetkinligini
belirlemeye yonelik psiko-sosyal mekanizmalar belirlenmistir.
Devaminda hedef gruptaki bireylerle (lise 6grencileri) goriigmeler
yapilarak madde havuzu olusturulmustur. Miilakatlar 12 lise
ogrencisi (K=5; E=7) ile yapilmis ve veri doygunluguna ulasildig:
disiintildiigiinde goriismeler sonlandirilmistir (Creswell, 2017,
5.82). Olgek havuzu Psikolojik Danismanlik ve Rehberlik (PDR)
ile  Tirkge  Ogretmenligi  alamindaki  akademisyenler
degerlendirmeleri dogrultusunda uzman goriisleri toplanmustir.
Uzman incelemesi siirecinde Veneziano ve Hooper’in (1997)
goriisii benimsenmistir. Bu goriise gore uzman sayisi en az 5 en
fazla 40 olmali ve ilk once kapsam gegerlilik orant (KGO)
hesaplanmalidir. KGO ise her bir madde i¢in gecerli yanit vermis
uzmanlarin toplaminin toplam uzman sayisinin yarisina
boliinmesiyle elde edilir (Veneziano ve Hooper, 1997). Daha
sonrasinda tiim KGO’larin ortalamasi ile KGI hesaplanir.
Calisma kapsaminda 10 alaninda uzman kisilerden goriis alinmis
ve Kapsam gecerlik orani belirlenmistir.  Uzman incelemesi
sonrast madde havuzundaki soru ifadeleri iizerinde revizyon
yapilmistir. Uzman goriisleri kariyer danigsmanliginin boyutlari
baglaminda ele alinmig ve bu boyutlar1 temsil etme derecelerine
gore puanlanmislardir. Olgek formundaki ifadeler ii¢ Tiirkce
Egitimi alaninda en az doktora mezunu uzmanlar tarafindan tiim
maddelerin dil ve anlam bakimindan uygunlugu incelenmistir.
Icerik gecerliginde kullanilan forma benzer sekilde olusturulan
form tizerinden dil ve anlam gegerligi yapilmstir. Tiirk¢e Egitimi
uzmanlarindan soru ifadelerinin anlagilabilirligi 1 (bir) kesinlikle
anlagilmiyor, 5 (bes) kesinlikle anlagiliyor seklinde
degerlendirmeleri istenmistir. Ayrica kendi ifadelerini yazmalari
icin formda bosluklar sunulmugtur. Uzmanlar soru ifadelerinde
aciklik, kolay anlagilabilirlik, yazim kurallar1 ve tek bir anlami
ifade etme ¢ergevesinde goriislerini belirtmislerdir. Bu islemlerin
ardindan gerekli diizeltmeler yapilmig ve aragtirmanin ikinci

asamast igin 16 soru maddesinin bulundugu form
olusturulmustur.
Yapr Gecerligi Cahismalari: Bu kapsamda dlgekteki

maddelerin madde kalan, madde toplam, madde ayirt edicilik,
faktor analizi ve giivenilirlik analizleri incelenmistir. Olcek
maddelerinin madde toplam ve madde kalan analizleri icin
Pearson momentler ¢arpimi korelasyon katsayisi, maddelerin

ilgili alt boyutlarda yer alip almadiklarinin belirlenmesinde
Ac¢imlayict  Faktor Analizi  (AFA), belirlenen yapinin
uygunlugunun smanmasi i¢in Dogrulayici1 Faktor Analizi (DFA)
ve madde ayirt edicilik analiz i¢in gerekli islemler (alt-iist %27
analizi) yiiriitiilmuistiir.

Giivenirlik Cahsmalar: Arastirma veri setinin analiz
edilmesi sonrasi bulgular ilgili boélimde asama asama
sunulmugtur. Ayrica bulgularin ne anlama ilgili bolimde
(bulgular) geldikleri agiklanmistir. Buna ek olarak verilerin analiz
yontemleri ve analiz tercihlerinin gerekgeleri ilgili kisimda
verilmistir. Olgegin i¢ giivenilirlik basamaginda ise Cronbach
Alpha ve Split half islemine iligkin katsayilara bakilmistir. Son
olarak ise test tekrar-test analizleri yapilmistir.

Bulgular
Kapsam Gegerliligi

Kapsam gegerliligi kapsaminda olusturulan madde havuzundaki
soru ifadeleri 10 alan uzmani incelemesine gore analiz edilmistir.
Calisma kapsaminda KPYO igin Rehberlik ve Psikolojik
Danigmanlik (7) ve Tiirk¢e Egitimi (3) alaninda uzman kisilerden
goriis alinmigtir. Kapsam gegerlik orani her bir madde i¢in gecerli
yanit vermis uzmanlarin toplamimnin toplam uzman sayisimnin
yarisina boliinmesiyle elde edilir (Veneziano ve Hooper, 1997).
Olgegin kapsam gegerlilik oran1 .71 olarak hesaplanmistir.
Kapsam gegerlik oraninin referans degeri (.62) ile tutarlilik
gostermektedir.

Yapi Gegerliligi

Acimlayic1 Faktor Analizi (AFA): Yap1 gecerligi kapsaminda
6lcek  maddelerinin faktorlenebilirliginin ~ belirlenmesi
amaclanmigtir. A¢imlayict Faktdr Analizi sonuglari Tablo 1°de
Ozetlenmigtir. Bir 6l¢ek ¢alismasinda eger kuramsal bir gerekge
sunulmamigsa ve 6lgek yapisinin igerdigi boyutlar bilinmediginde
s0z konusu yapiy1 anlamak i¢in kesfedici veya agimlayici faktor
analizi kullanilir (Jéreskog ve Sorbom, 1993). Faktor analizi
6lgegin maddelerinin hangi faktdrlerde toplanabildiginin igin
yapilir ve bu siirecte ise madde yiikleri/degerler temel alinir
(Bryman ve Cramer, 2002). Kaiser Meyer Olkin (KMO)= .89 ve
Bartlett testi analiz sonuglar1 (p<.01) 6lgegin yap1 gegerliginin
calisilmast igin agimlayict faktdér analizinin yapilabilecegini
gostermektedir. Ag¢imlayici faktdr analizine 16 madde ile
baglanmistir. Olgek sorular1 ise sosyal arastirmalarda yaygin
olarak kullanilan (Turan vd., 2015) besli Likert form tercih
edilmistir. Analiz sonrast madde havuzundaki maddelerin 6z
degeri 1’den biiylik 4 alt boyutta toplanmigtir. Her alt boyut tiger
soru ifadesinden olusmaktadir. Olgek maddelerinin faktor
yiiklerinin .40 - .79 arasinda degistii gdzlenmistir. Olgek
yapisinin kuramsal bir yapiyr mu yoksa rastlantisal olarak mi
gelistigini anlamak alanyazin incelemelerine basvurulur. Burada
yapmin alan bilgisi ve literatiir odaginda kavramsal bir ag
cergevesi (0rn. Bilgi Isleme Kurami) olusturmasi beklenir
(Sencan, 2005). Bu siire¢ kavramsal bir inceleme olup sayisal bir
deger olugsmamaktadir. Yapmm kuramsal giicii hakkinda bilgi
veritken dogrulamaya iligkin bir fikir vermemektedir. AFA
sonuglarina gore 6lgek dort boyutlu bir yap1 olusturmakta ve bu
yap1 toplam varyansin %55,9’unu agiklamaktadir. Literatiirde
isaret edilen faktor analizi referans kriterinin (%40) listiinde bir
deger oldugu sdylenebilir (Kline, 2005). Benzer sekilde scree plot
degerleri incelendiginde, 6zdegerlerin dort bilesenden sonra
belirgin sekilde azaldig1 ve grafigin yatay bir seyir izledigi
gbzlemlenmistir (Resim 1). flk dért bilesenin dzdegerlerinin 1’in
tizerinde olmasi, Kaiser kriterine gére anlamli faktdrler olarak
degerlendirilmesini desteklemektedir. Dolayisiyla 6lgegin dort
faktorlii olmasi gerektigi sdylenebilir.
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Resim 1. Scree plot grafigi

Tablo 1. KPYO igin yapilan AFA sonuglar

Maddeler 1 2 3 4
1. Ilgilerime (merak ettigim, hoslandigim seylere) hangi meslegin uygun oldugunu ,83
biliyorum.
2. Yeteneklerime (yapabildiklerime, basarabildiklerime) hangi meslegin uygun ,80
oldugunu biliyorum.
3. Degerlerime (meslekten beklenti; statii, is garantisi, kazan¢) hangi meslegin
uygun oldugunu biliyorum. ,63
4. Gelecekteki meslegime nasil erisebilecegimi biliyorum ,46
5. Diislindiigiim meslege karar vermede nasil yardim alacagimi (kimden, nereden) 73
biliyorum. ’
6. Diisiindiigiim meslege sahip olmak i¢in yapmam gerekenleri (iiniversite okuma, 71
staj, kurs vb.) biliyorum. ’
7. Yapmay: disiindigiim meslegin getirilerini (ekonomik kazang, sosyal haklar) 70
biliyorum. ’
8. Yapmay: dislindligiim meslek alaniyla ilgili giincellenen (meslekle ilgili 73
gelecekteki muhtemel degisim) bilgilere ulagsmayi biliyorum. ’
9. Yapmay: diisindiiglim meslegin is olanaklariyla ilgili gelismeleri (istihdam,
. . e ,59
roller, yeterlilik) takip edebilirim
10. Yapmay1 diisiindiigiim meslekte nasil basarili olacagimi biliyorum. ,76
11. Yapmay1 diigiindiigiim meslege kendim karar verebilirim. ,69
12. Yapmay: diisiindiigiim meslege ulasamazsam alternatif hedefler (yeni meslek 46

dallar1) planlayabilirim

Analiz sonrasi birden fazla faktdre yiiklenen ve .30’un
altinda faktor yiikii tastyan dort madde lgekten cikarilmistir.
Olgekten ¢ikarilan maddeler sirastyla su sekildedir: 6.
Diisiindiigiim meslegin rol ve sorumluluklarini (yapilacak isin
ozelligi) biliyorum. “, “7. Gelecekteki meslegimin gerektirdigi
sartlari (ise girme sart vb.) biliyorum.”, “12. Ailemin, yapmay1
diisiindligiim meslege iliskin beklentilerinin farkindayim.”,
“13. Yapmay1 diisiindiigiim meslege iligkin 6gretmenlerimin
beklentilerinin farkindayim” Olgegin alt boyutlar1 kariyer
psikolojik danigmanligi literatiirii baglaminda
kavramlagtirilmigtir. Buna gore Olgegin birinci alt boyutu
‘Kendilige TIliskin Yetkinlik’, ikincisi ‘Yardim Yollarmi
Tanima’, {iciinciisii ‘Meslege Iliskin Yetkinlik’ ve dérdiinciisii
‘Degisimi Ongodrebilme Yeterliligi’ seklinde tanimlanmugtir.

Olgek maddeleri birbiri ile iliskisine bagl olarak yapilan
temel bilesenler Varimax dik eksen dondiirme teknigi
kullanilmistir. Ciinkii baz1 maddeler birbiri ile iliskili iken bazi
maddelerin iligkili olmadigr gdzlenmistir (Biiyiikoztiirk,
2018). Calismada 6l¢egin ayn1 boyut altinda olan maddeleri
birbiri ile iliskili iken farkli boyutta yer alan maddelerde iliski
cok diisiik veya hig iliski bulunmadig1 belirlenmistir. Diger
taraftan Olgegin tim alt boyutlart birbiri ile iligkili oldugu
goriilmiistiir. Olcekte elde edilen alt boyutlar arasi iliskinin
belirlenmesi Pearson Momentler Carpimi Korelasyon analizi

ile yapilmigtir. Analiz sonrast alt boyut puanlari arasindaki
korelasyon puanlarinin .30 ile .41 arasinda degistigi
goriilmiistiir. Bu ¢alismada tercih edilen Varimax dik eksen
dondiirme teknigi ile yapisal olarak ayrigtirilmis yapilarin
varligl aragtirtlir. Varyanslar arasi farklilasmanim yiiksekligi
yapmin varligina isarettir. Bu Olgekte faktorler yapilari ayni
zamanda birbiri ile iliski ¢ikmistir. Dolayisiyla olgekteki
iligkili ayrik yapilarin kuramsal olarak bir yap1 temsil ettigi de
sOylenebilir (Johnson ve Wichern, 2007; Thompson, 2004).

Tablo 2. KPYO’ye ait alt boyutlarin toplam puanlari, standart
sapma ve korelasyon sonuglari

X ss I 1 1
1. Faktor 1091 239
2. Faktor 11.23 241 30"
3. Faktor 10.53 234 34" 347
4. Faktor 11.82 238  .34™ 31" 417

Madde Analizi: Madde analizi islemleri kapsaminda
gelistirilmeye calisilan Kariyer Planlama Yetkinligi Ol¢eginin
madde-toplam korelasyonu hesaplanmigtir. Madde analizi
sonucunda 6l¢egin diizeltilmis madde-toplam korelasyonlari
42 ile .61 arasinda degismektedir. Bu sonug, her bir maddeden
elde edilen tutum puani ile toplam tutum puani arasindaki
iligkinin anlamli oldugunu gostermistir (Biiyiikoztiirk, 2018).
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Ayrica, i¢ tutarliligr dlgmek icin %27 alt ve st gruplarin
ortalamalar1 madde bazinda karsilastirilmistir. Bu islem
esnasinda her bir alt faktérden elde edilen puanlar siralanir
(biiytik/kiiciik). Siralama sonrasi elde edilen alt-iist %27 puan
ortalamalar1 bagimsiz 6rneklem t testi ile incelenir. Toplam
puanlara gore belirlenen %27 alt ve st gruplarin madde
puanlarindaki farklar ile ilgili bagimsiz Orneklem t-testi
degerleri 18.27 ile -21,27 arasinda degismektedir. Analiz
sonuglari, gruplar arasindaki farklarin istatistiksel olarak
anlamlt oldugunu gostermistir (p<.05). Madde-toplam
korelasyonlari ve bagimsiz 6rneklem t-testi analizlerine iliskin
bulgular Tablo 3'te gdsterilmistir.

Aragtirmada kullanilan veri toplama aracinin/araglarinin
ozellikleri, gelistirilmesi, gecerliligi ve giivenilirligi
konusunda bilgi verilmelidir.

Dogrulayic1 Faktor Analizi (DFA): Mplus programi ile
Olcegin dort faktorlii yapisini test etmek igin Dogrulayici
Faktor Analize 12 madde dahil edildi. Bu durumda, birinci
faktor i¢in 1, 2 ve 3. Maddeler; ikinci faktor igin 4, 5 ve 10.
maddeler; tiglincii faktor i¢in 8, 9 ve 11. maddeler; dordiincii
faktor icin ise 14,15,16 maddeler analize dahil edildi. Olgekte
ters puanlanan madde bulunmamaktadir. DFA sonucunda,
6lcegin 4 boyutlu yapisinin dogrulandig gortildii. DFA sonrasi
elde edilen uyum degerleri, 6l¢egin DFA sonuglarinin kabul
edilebilir (x2/sd= 4,12; CFI = .94; TLI= .92; SRMR = .045;
RMSEA = .060) oldugunu gosterdi (Kline, 2005). Olgegin
birinci alt boyutunun faktor yiikleri .36 ile .64 arasinda, ikinci
alt boyutunun faktor yiikleri .63 ile .71 arasinda, {igiincii alt
boyutunun faktor yiikleri .54 ile .67 arasinda ve dordiincii alt
boyutunun faktor yiikleri .59 ile .74 arasinda degismektedir.
RMSEA igin ".08" kabul edilebilir uyum ve ".05" miikemmel
uyum degeri olarak kabul edilmistir (Brown ve Cudeck, 1993).
Uyum degerlerinin iyi ¢ikmast ve model igin Onerilen
modifikasyonlarin uyum iyiligine anlamli bir katkisinin
olmamasi  nedeniyle  herhangi  bir = modifikasyon
yapilmamasina karar verilmistir. Arastirma veri ile yapilan
DFA ve AFA analizleri sonucunda elde edilen 4 faktor ve 12
maddelik modelin, veri ile iyi uyum gosterdigi sdylenebilir.
Modele iligskin 6zetler Tablo 4 ve Sekil 2° de sunulmustur.

Tablo 4 KiBO’niin DFA sonuglar1 sonrasi elde edilen uyum

Olciit Baglantii Gegerlik: Olgegin olgiit gegerliligi igin
paralel formlar teknigi tercih edilmistir. Kariyer Planlama
Yetkinligi Olgegi ile Kariyer Karar1 Oz-Yeterlilik Olgegi-Kisa
Formu (Akin vd., 2014) ve Biligsel Esneklik Olgegi
(Celikkaleli, 2014) arasindaki korelasyonlara bakilmis ve
sirastyla r= .66 ve r= .42 degerleri bulunmustur. Bu bulgular
KPYO’niin 6lgiit ve yapt gegerlilik diizeyinin yiiksek
oldugunu desteklemektedir. Sonuglara iliskin 6zet Tablo 5°te
Ozetlenmistir.

Tablo 5. KPYO niin 6lgiit baglantili gegerlilik sonuglari

KPYO
Ort. SS r D
KKOYO tonlam puan 62.53  9.10 .66  .000
BEO toplam puan 47,56 7,69 Sl .000

Giivenirlik Analizleri

KPYO’niin giivenirlik calismasi kapsaminda Cronbach alfa i¢
tutarhik katsayisi, test tekrar test ve testi yariya bdlme
tekniklerinden yararlanilmistir. Yapilan analizler sonucunda
toplam 12 maddeden olusan 6l¢egin Cronbach alfa i¢ tutarlilik
kat sayisi .85 olarak bulunmustur. KPYO’niin testi yariya
boélme islemi (Split Half) analizi yapilmis ve elde edilen deger
.81 olarak bulunmustur. Her bir toplam maddenin
korelasyonuna baktigimizda ise degerlerin en az .42, en ¢ok
.61 oldugu goriilmektedir.

Giivenirlik islemlerinde tercih edilen diger bir analiz
yontemi Test-tekrar test analizidir. Test-tekrar test iglemleri
kapsaminda 70 erkek ve 60 kadin katilimcidan olusan 130
kisilik katilimeinin verileri analize alinmistir. Bu 6rneklem
grubu cinsiyet, yas ve 6grenim durum degiskenleri agisindan
aragtirmanin asil 6rneklemine benzer 6zellik gostermektedir.
Katilimcilara dort hafta arayla uygulanan ilk ve son testler
arasindaki korelasyon katsayilar1 hesaplanmigstir.  Olgek
ortalama puanlarinin test-tekrar testte yiiksek diizeyde
korelasyon gosterdigi saptanmistir (r= .82, p<.001). Bu
Oleegin giivenirlik analizlerinde elde edilen Split Half,
Cronbach Alfa ve Test Tekrar Test degerleri testin glivenirlik
diizeyinin oldukga iyi oldugunun bir kanit1 sayilabilir. Test
tekrar test analizleri (Tablo 6) ve KPYO’niin Alt boyutlarina
(Tablo 7) iliskin analizler agsagida sirasiyla sunulmustur.

degerleri Tablo 6. KPYO’niin giivenirlik analizi sonuglar
Model/U X? d X C T REMS SR Faktor Cronbach  Split Half Test Tekrar
2madde 1979 4 41 94 9 06 .04 Alfa Test
Toplam .86 .83 .82
KPYO
Tablo 3. KPYO’niin madde ayrt edicilik analizleri
Ust%27 Ust%27
Maddeler Alt%27 sd t rit Maddeler Alt%27 sd t Fit
214 4,50 ,72 ok sk 214 4,04 ,81 *k ok
1. Madde 214 287 1,03 18.96 .54 7. Madde 214 955 97 17,12 47
214 4,52 ,68 - . 214 4,66 ,59 - .
2. Madde 214 273 1.02 21.277 .61 8. Madde 214 300 121 17,89 .52
214 4,45 74 - . 214 4,33 1 o .
3. Madde 214 2.68 1,00 20,727 .54 9. Madde 214 266 1,04 19,38 .55
214 4,40 73 - . 214 4,49 .68 - .
4, Madde 214 272 1.13 18,277 .53 10. Madde 214 279 1,09 19,14 .55
214 437 .80 . ws  11. Madde 214 4,75 .60 o A8
S Madde g5 g 1885 A 214 350 138 120
214 4,50 .69 . s 12. Madde 214 4,45 .84 - .
6. Madde 214 271 112 19,20 .57 214 289 133 14,37 42

***p<.001; ** p <.01; rtt: Diizeltilmis Madde Toplam Korelasyon Katsayis1
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Kariyer planlama yetkinligi: Olgek gelistirme calismast
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Sekil 2. KPYO’ye yonelik path diyagrami ve faktor yiikleri

Tablo 7. KPYO’niin alt faktdrlerine ait giivenirlik analizi
sonuglar

Test
Cronbach Split
Alt Boyutlar Alfa Half Tekrar
Test
1. Kendilige iliskin
yetkinlik 79 72 .83
2. Yardim yollarini 75 70 20
tanima
3. Meslege iliskin
yetkinlik 77 71 .79
4. Degisimi
ongorebilme .89 .82 .84
yeterliligi

Tartisma ve Sonu¢

Lise 6grencilerinin kariyer planlamalarinda baslangi¢c noktasi
olarak iiniversite egitimi olduguna dair goriisler (Wang vd.,
2023) ortadgretim kurumlarinda etkili kariyer danigmanligi
hizmetlerinin gerekliligini isaret etmektedir. Kariyer planlama
yetkinlik diizeyinin ve boyutlarini belirlemenin &grencilerin
kariyer planlarimin tutarliligini giiclendirecegi
ongoriilmektedir. Arastirma kapsaminda lise 6grencilerinin

kariyer planlama yetkinliklerini belirlemek ve Ogrencilerin
kariyer danigmanlig1 ihtiyacinin odagmi anlamak amaciyla
Kariyer Planlama Yetkinligi Olcegi gelistirilmistir. Olgegin
gegerlik caligmalarinda kapsam gecerligi igin ilgili alan
uzmanlarin goriigleri alinmig, uzman incelemesi sonrasi
geligtirilen form ile toplanan veriler AFA ve DFA ile test
edilerek yap1 gecerliligine bakilmig, ardindan madde ayirt
edicilik analizleri, Kariyer Karar1 Oz-Yeterlilik Olgegi (Akin
vd., 2014) ve Biligsel Esneklik Olcegi (Celikkaleli, 2014) ile
olciit gecerligi test edilmistir. Olgegin giivenirlik analizleri
baglaminda ise Cronbach’s Alfa i¢ tutarlilik katsayisi, testi
yartya bolme (Split half) ve test-tekrar test teknikleri
kullanilmistir. Kapsam gegerligi i¢in yapilan uzman
incelemesi sonuclarinin Veneziano ve Hooper’un (1997) isaret
ettigi referans degerini (.40) karsilamasi Olcegin kapsam
gecerlik diizeyinin yeterliligini gostermektedir. Bu agidan
degerlendirildiginde 6lgegin Tiirkge dil ve anlam ile igerik
olarak gegerliginin iyi diizeyde oldugu anlasilmaktadir.

Yap1 gegerligi siirecinde ise ilk dnce Acimlayic1 Faktor
Analizi (AFA) tercih edilmistir. Ciinkii 6lgek maddeleri
arasindaki iliskilerin bilinmedigi durumlarda Agimlayici
Faktor Analizi 6nerilmektedir. Alt boyutlarin altinda toplanan
maddeler belirlendiginde ise DFA oOnerilmektedir (Kline,
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2011; Orcan, 2018). Daha sonra 6lgegin yap1 gecerliligi DFA
ile test edilmistir. Olgegin AFA sonuglar1 sonrasi elde edilen
degerler (6rn. KMO ve Barlett testleri) bizlere Ac¢imlayici
Faktor Analizinin yapilabilecegini gostermektedir. Agimlayici
Faktor Analizine dahil edilen 16 soru maddesinden dort tanesi
literatiirde isaret edilen kosullar1 tagimadigi igin (6rn. madde
faktor yiiklerinin .30 ve altinda olmasi, birden fazla faktore
yiiklenmesi vb.) olgekten cikarilmistir. Olgekten ¢ikarilan
maddeler aynt zamanda kariyer danismanligi uygulama ve
teorik literatiirii baglaminda da incelenmistir. Ornegin “6.
Diisiindiigiim meslegin rol ve sorumluluklarini (yapilacak isin
ozelligi) biliyorum.” seklinde ifade edilen soru maddesinin
Olcekteki “3. Degerlerime (meslekten beklenti; statii, is
garantisi, kazan¢) hangi meslegin uygun oldugunu biliyorum.”
maddesiyle yakin  bir  anlam tastyor  oldugu
degerlendirilmektedir. Bununla birlikte AFA analizinde bu
maddenin {giinci soru maddesinin bulundugu birinci alt
boyuta da yiiklendigi goriilmektedir. Benzer sekilde 7.
Gelecekteki meslegimin gerektirdigi sartlart (ise girme sart
vb.) biliyorum.” seklinde ifade edilen soru maddesinde de ayni
islemlerin yapilmasi gerektigi diisiiniilmiistiir. ~ Olgekten
¢ikarilan “12. Ailemin, yapmay1 diisindiigiim meslege iliskin
beklentilerinin farkindayim.” ve “13. Yapmay1 diisiindiigiim
meslege iligkin 6gretmenlerimin beklentilerinin farkindayim”
seklinde ifade edilen soru maddeleri géz dniine alindiginda ise
lise Ogrencilerinin {iniversite tercih danigmanligi siirecleri
dikkate alnabilir. Ulkemizde 0Ogrencilerin ailelerinin
beklentilerini karsilamak zorunda hissettikleri
degerlendirilmektedir. Fakat {niversite tercihini etkileyen
faktorleri belirlemeye yonelik yapilan c¢alismalarda lise
ogrencilerinin “Aile beklentilerini karsilama” isteginin altinci
sirada yer aldig1 ve etkileme diizeyinin oldukga diisiik oldugu
goriilmektedir (Cosar, 2016). Diger taraftan mesleki tercih
siirecinde aile beklentilerinin etkisini daha ¢ok ortaokul
ogrencilerinin lise tercihlerine yansidig1 goézlenmektedir
(Hepkul, 2014). Yine aragtirmacilardan birinin yaklasik 18
yillik mesleki deneyimleri esnasindaki gozlem ve tespitleri
dikkate alindiginda lise Ogrencilerinin aile beklentilerini
kargilama oraninin son yillarda (6zellikle pandemi sonrast)
daha da distigli sOylenebilir. Sampson ve arkadaglarinin
(2011) sundugu biligsel bilgi igleme piramidini temel alarak
olusturulan modelde kisilerin akilci karar almalarina yardimci
bir gergeve yapi sunulmaktadir. Bu c¢ergeve yapiya gore
modelin en alt katmaninda bilgiyi islemek icin kendilik
ozelliklerine (yetenek, deger, kisilik) ait biligsel bilgi diizeyi
bulunur. Yine bu yapida mesleki bilgi, piramidin temel tasi
olan is ile ilgili bilgiler bilgi islemenin temel bileseni olarak
gosterilir. Orta katmanda ise elde edilen bilgilerin karar
slirecine (6rn. Ongori, yeterlilik) yansitilmasina dair diizey
bulunur. Modelin en iist katmaninda ise kariyer kararlarini
izlemek ve yansitmak ile ilgili meta biligsel siiregler gosterilir.
Bu diizeyin kariyer damismanliginda daha ¢ok meslege
yerlesme sonrasi deneyimlenen siiregler ve pozisyonlar ile
ilgili oldugu degerlendirilir. Goriildiigii {izere Olgekten
c¢ikarilan 12. ve 13. maddeler kariyer danismanlig1 ve kariyer
planlama siirecinin kuramsal yapisiyla da uyusmamaktadir.
Buradan hareketle 6l¢egin son halinin 12 maddeden olusmasi
literatlir ve kariyer danigmanligi uygulamalar ile tutarlilik
gostermektedir. AFA sonuglar1 6lgegin her boyutta {iger
maddenin oldugu dort alt boyuttan olusturdugunu gostermistir.
Olgek maddelerinin faktdr yiiklerinin aldigi degerler (.40 -
.79), olgegin toplam varyans degeri (%55,9) 6lgegin yapi
gecerlilik diizeyinin giliciinii gostermektedir. Ciinkii olgek
literatiirde isaret edilen referans (%40) degerlerin {istiinde bir
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deger almistir (Biiytlikoztiirk, 2018; Kline, 2005; Tabachnic ve
Fidell, 2007). Olgegin dért alt boyutlu yapismnin tesadiifi bir
olusum mu yoksa kuramsal yapiyr mu1 isaret ettifinin
degerlendirilmesi gerekir (Sencan, 2005). Bu baglamda
6lgegin dort boyutlu yapisinin icerine bakildiginda birinci alt
boyutun ‘Kendilige iliskin yeterlik (Kendilik bilgisi)” ikinci alt
boyutun ‘Yardim yollarin1 tanima (Kariyer planlama igin
destek yollarini degerlendirme), iiglincii alt boyutun ‘Meslege
iliskin yetkinlik (Mesleki bilgi)” ‘Degisimi 6ngorebilme
yeterliligi’ (Kariyer yolculugunu anlama ve karar) seklinde
boyut tanimlanmasi yapilmistir. Bu tanimlamanin Sampson ve
arkadaslarinin (2011) sundugu bilissel bilgi isleme kuramina
dayali kariyer planlama piramidiyle benzer yapi gosterdigi
acikca goriilmektedir. Bu bilgiler 6l¢ek yapisinin kuramsal
giicti hakkinda bilgi vermektedir. Biligsel bilgi isleme teorisine
dayali model kariyer degerlendirmesi,  mentdrliik
uygulamalari, okullar ve kariyer merkezlerinde basari ile
uygulanmistir (Toh ve Sampson, 2021; Wu, 2018). Bu
nedenle, biligsel bilgi isleme modeline dayali bir kariyer
planlama yetkinligi Olgegi tasarlamak, 6grencilerin kariyer
planlama diizeylerinin belirlenmesine, bodylece muhtemel
kariyer damigmanligi ihtiyacinin igeriginin anlasilmasina
yardimei olacag diisiiniilmektedir. Cilinkii model, 6grencilerin
kariyer karar alma durumlar1 ve becerileri, sonraki adimlara
iliskin bilgileri, Ongdriileri ve kariyer deneyimi algilar
iizerinde olumlu bir etki yaratacak firsatlar sunmaktadir
(Wang vd., 2023).

Olgegin Acimlayici Faktér Analizi sonucunda elde edilen
yapt Dogrulayict Faktor Analizi (DFA) ile stnanmistir. Elde
edilen 6lgek yapisinin DFA ile incelendigi ilk test sonucunda
Ki-kare degerinin anlamli oldugu (¥2=568,342, sd=119, x2
/sd=4,78, p<,001) ve diger uyum indeks degerlerinin
(GFI=,88, AGFI=,84, CFI=,89, RMSEA=,09 ve SRMR=,05)
literatlirle uyumlu oldugu goézlenmistir. DFA sonuglari
(x2=197,958, sd=48, 2 /sd=4,12, p<,001; uyum indeksleri:
CFI=,94, TLI=92, RMSEA=,06 ve SRMR=,04) 6l¢egin 4
boyutlu yapisinin dogrulandigint gosterdi (Kline, 2005).
Olgegin alt boyutlarinin aldig1 faktor yiikleri araliklari (.36-
.74) o6lcegin bir diger giiclii yan1 olarak kabul edilebilir. Yine
literatiirde 2 /sd degerinin 5’ten kiigiik olmasi yapinin uyumlu
oldugunu goéstermektedir. Benzer sekilde RMSEA igin ".08"
kabul edilebilir uyum ve ".05" miikkemmel uyum degeri olarak
kabul edilmektedir (Brown ve Cudeck, 1993). Olgegin uyum
degerlerinin iyi ¢ikmasit ve model i¢in herhangi bir
modifikasyon yapilmamasi 6lgegin yapt gecerliginin yiiksek
oldugu gostermektedir.

Yap1 gecerliligi siireci ile iligkili olarak oOlgekteki her
maddenin kariyer danigsmanliginda Sl¢lilmek istenen 6zellige
sahip Ogrencilerle sahip olmayan Ogrencilerin ayirt edip
etmediginin anlagilmas1 i¢in madde ayirt edici analizi
yapilmistir. Olgiilen 6zellige yiiksek diizeyde sahip oldugu
digiiniilen o0grenciler (iist %27) ile olciilen ozellige diisiik
diizeyde sahip olan/olmayan &grencilerin (alt %27) puanlar
arasinda farkin anlamli olusu 6l¢ekteki mevcut maddenin ayirt
edicilik giiciliniin yliksek oldugunu ortaya koymaktadir (Erkus,
2014). Literatiirde kariyer danismanligi odaginda hazirlanan
birgok oOlgekte madde aywrt ediciliginin hesaplanmadigi
rahatlikla goriilebilir. Bu yoniiyle dlgegimiz kariyer planlama
yetkinligi diisik olan 6grenciler ile olmayanlar1 ayirt etme
noktasinda uygulayicilara (6rn. 6gretmenlere, psikolojik
danismanlara) giivenilir ipuglart verebilir. Bununla birlikte
dlgegin dlgiit gecerligi sonuglari, Kariyer Karar1 Oz-Yeterlilik
Olgegi (= .66; p <0.01) ile Bilissel Esneklik Olgegi (r=.42; p
<0.01) arasinda orta diizeyde pozitif ve anlamli bir iliski



oldugunu gdstermis olup, bu sonug 6lcegin kriter gecerliginin
dogrulandigim isaret etmektedir. Universite 6grencilerinin
kariyer gelisim ihtiyaclari ile kariyer yardimi alma arasindaki
iliskinin varligi (Owen, 2018) kariyer planlama yetkinligi ile
kariyer karar1 6z yeterliligi arasindaki pozitif iliskiyi destekler
niteliktedir. Ciinkii 6grencilerin kariyer karar1 6z yeterliligi
arttik¢a kariyer planlama yetkinliginin daha da belirginlesmesi
muhtemeldir. Literatiirde lise dgrencilerinin sosyal kaygilar
ile 6z-yeterlilik arasindaki iligkinin varlig1 isaret edilmektedir
(Kaygas vd., 2023). S6z konusu iliski kariyer planlamasi gibi
kaygili siireclerde ogrencilerin sahip oldugu o&z-yeterlik
becerilerinin roliinii agiklamaktadir.

Giivenirlik ¢alismalar1 kapsaminda ilk olarak i¢ tutarlilik
yontemine basvurulmustur. Analiz sonucunda o6l¢egin alt
boyutlar1 arasindaki ve tiim oOlgekle olan korelasyon
katsayilarinin pozitif ve anlamli oldugu bulunmustur. Tim
dlgegin Cronbach Alpha katsayis1 .85 iken ‘Kendilige Iliskin
Yetkinlik® alt boyutu .79, ‘Yardim Yollarmi: Tanima’ alt
boyutu .75, Meslege Iliskin Yeterlik’ alt boyutu .77 ve
‘Degisimi Ongodrebilme Yeterliligi’ alt boyutu .89 olarak tespit
edilmistir. Olgegin testi yartya bolme testi analizleri tiim alt
boyutlarinda sirasiyla (.83, .80, .79, .84) referans degerlerini
kargiladigr gozlenmektedir. Test-tekrar test uygulamalari
arasindaki korelasyon ise yliksek diizeyde ve pozitif yondedir
(r=,82, p<,01). Kariyer planlama yetkinligi 6l¢eginde, her
faktore ait maddelerin o faktoriin toplam puani ve maddelerin
toplam oOlgek puami ile korelasyon katsayilart anlamli
bulunmustur. Ayrica analiz sonuglarinin, 6lgek madde-toplam
korelasyonunun .30 ve {izeri olmasi, iist ve alt gruplar
arasindaki farkin t-degerlerinin anlamliligi, 6l¢egin ayirt edici
yoniini géstermektedir (McMillan ve Schumacher, 2010).

Sonu¢ olarak kariyer planlama yetkinligini belirleme
calismalarinda kullanilmak iizere Bilissel bilgi isleme teorisine
(Sampson vd., 2011) dayali gegerlilik ve giivenilirlik analizleri
yapilmis arastirma sonuglart KPYO’niin Tiirkiye'deki lise
Ogrencilerinin kariyer planlama belirlemeye yonelik etkili
(gecerli ve giivenilir) bir 6lgme araci oldugunu gostermektedir.
Olgekten alinan puanlar dort alt boyuttan ayr1 ayri
hesaplanabilecegi gibi toplam puan olarak da hesaplanabilir.
Olgekten alinan puanlarin  diisiikliigii kariyer planlama
yetkinliginin sinirlihgina isaret etmektedir. Bu baglamda,
KPYO ortadgretim kurumlarinda yiiriitilecek muhtemel
kariyer danigsmanligi ¢aligmalarinda (6rn. {iniversite tercih
danigsmanligl) kullanilmak {izere kritik bilgiler verebilir.
Boylece oOgrencilerin  kariyer danigmanligina duydugu
ihtiyacin diizeyi dnceden boyutsal olarak (6rn. karar verme,
yeterlik) belirlenebilir ve 6grenciler i¢in tutarli kariyer planlari
veya amaglart olusturabilir. Kariyer planlamalarinin
ogrencilerin akademik basaris1 (Acar ve Ozdash, 2017) ve
stres {izerinde etkisi (Kahraman, 2023) diisiiniildiigiinde
6lgegin kariyer danigmanlig1 alanina dnemli katkilar sunacagi
soylenebilir. Ornegin sosyal bilissel model odakli hazirlanan
psikoegitim programinin kisilerin kariyer karari yetkinligi
artirmada etkili oldugunu yoniindeki bilgiler (Eskisu vd.,
2020) bu goriisi desteklemektedir bulmustur. Bu dlgek
gelistirme calismasinin giiglii yanlariin olmasina ragmen bazi
sinirliliklar1 da bulunmaktadir. Bunlardan ilki arastirmanin
orneklem tiiriine bagli sinirliliktir. Bu durum galisma
sonu¢larmin  genellenebilirligini  azaltmaktadir. Calisma
kapsaminda s6z konusu smirliliklarini  azaltmak igin
potansiyel katilimcilarin demografik gesitliligi (6rn. cinsiyet,
gelir grubu, ders basarisi, Ogrenim goriilen lise tiiril)
saglanmaya caligilmigtir. Buna ek olarak arastirma grubun
nasil olustugu, verilerin nasil toplandig1 sunularak sinirliligm

Kariyer planlama yetkinligi: Olgek gelistirme calismast

azaltilmas1 hedeflenmigtir. Fakat s6z konusu smirliligin
etkilerini gormek ve azaltmak icin gelecekteki aragtirmalarda
KPY olceginin faktor yapist farkli bolgelerde farkli 6grenci
popiilasyonlarinda yeniden ¢alisilabilir. Son olarak bu 6lgek
Tirkiye’de gelistirilmis olup Tiirk sosyo-kiiltiirel yapisindan
etkilenebilir. Bu nedenle dl¢lim standardinin farkli kiiltiirel
baglamlarda degisip degismeyecegi iizerine ve diger
sinirliliklar1 ortadan kaldiracak farkli arastirma tasarimlar
yapilabilir.

(")l(;ek Puanlama ve Yorumlama

Kariyer planlama yetkinligi 6l¢egi 16 maddeden olusmakta
olup, her bir madde 1’den 5’e kadar puanlanan Likert tipi bir
degerlendirme yapist igermektedir. Olcekten aliabilecek en
diisiik puan 16, en yiiksek puan ise 80’dir. Elde edilen toplam
puanlar, bireylerin kariyer planlama yetkinlik diizeylerini
tanimlamak amaciyla ii¢ kategoriye ayrilarak yorumlanmustir:
16-37 aras1 diisiik diizey, 38—58 aras1 orta diizey ve 59-80
aras1 yiiksek diizey olarak degerlendirilmistir. Ayni puanlama
sistemi 6l¢egin dort alt boyutu olan kendilige iliskin yetkinlik,
yardim yollarini tanima, meslege iliskin yetkinlik ve degisimi
ongorebilme yeterliligi i¢in de ayr1 ayr1 uygulanmistir. Kariyer
planlama yetkinligi toplam puani ya da alt boyutlardan
herhangi biri 16-37 araliginda kalan bireyler, kariyer gelisim
stireclerinde destege ihtiya¢ duyan grubu olusturmaktadir. Bu
dogrultuda, kendilige iligkin yetkinligi diisiik bireylerin
kariyer farkindaligt gelistirme ve 06z degerlendirme
becerilerinde zorluk yasayabilecekleri; yardim yollarini
tamima puant diisik olan bireylerin ise kariyer destegi
alabilecekleri kaynaklara ulagsma konusunda sinirli bilgiye
sahip olabilecekleri sdylenebilir. Meslege iligkin yetkinlik
diizeyi diisiik bireylerin mesleki hedef belirleme ve kariyer
yonelimi konularinda belirsizlik yasama olasilig1 artarken,
degisimi Ongorebilme yeterliligi diisiik olan bireyler ise
kariyer yasaminda karsilasilabilecek ¢evresel ya da bireysel
degisimlere kars1 esneklik gelistirmekte zorlanabilirler.
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Birinci yazar ¢aligmanin planlanmasi ve alan yazin taramasi
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Extended Abstract
Introduction

Rapid changes in developing countries can make career
planning scenarios unpredictable. Changes such as internal
migration and pandemics are among the most prominent
examples of this. These types of changes can create new career
opportunities as well as uncertainties (Autin et al., 2020).
Therefore, individuals need to recognize their potential and
environmental opportunities to adapt to shifting living
conditions (Ozyiirek, 2022). Considering that career
development is a lifelong process, identifying students' needs
for career counselling and providing psychological support
according to these needs can play a significant role in their
career planning. Career counselling is a psychological support
service aimed at helping students understand their personal
characteristics, recognize their potential, see the qualities of
the profession they plan to pursue in the future, and explore
available career opportunities (Whiston & Oliver, 2005). The
initiation of career planning is considered to begin in high
school years. Understanding the level of high school students'
need for career counselling and the psychological mechanisms
underlying this need, prior to university education, is crucial
for effective career planning. It is suggested that healthy career
planning is essential for high school students to adapt to
changing living conditions (Giildi & Kart, 2017). It is
important to increase the career awareness of high school
students, who are at the beginning of their career choices, in
the context of these changes. Career awareness is considered
to be related to career planning competency. For example,
gaining awareness on mechanisms such as interests, abilities,
professional values, and personality traits can strengthen
individuals' career competency (Eskisu et al., 2020). Career
planning awareness of high school students is closely related
to their development and happiness in their lives (Fantinelli et
al., 2023; Oztemel, 2012; Seker, 2021). Within the scope of
the research, it is aimed to develop a unique scale to determine
the career planning competency of high school students. It can
be said that our research results will contribute to
psychological counsellors working in schools in terms of
developing programs to strengthen career awareness and using
career psychological counselling intervention strategies. In
addition, it is expected to contribute to the theoretical literature
of career counselling (e.g., cognitive information processing
theory in career counselling). Furthermore, the results are
expected to provide resources for school administrators and
policymakers (e.g., regulations for career offices, youth
centers).

Method

This study employed an exploratory sequential mixed-method
design. Steps indicated by DeVellis (2014) were followed
during the scale development process. For instance, relevant
literature was reviewed, item pools were created through
interviews with individuals in the target group (high school
students), and expert opinions were solicited for the items in
the scale pool, resulting in the design of a 16-item scale. The
opinion of Veneziano and Hooper (1997) was adopted during
the expert review process, thus testing the content validity.
Data for the study were collected using the Personal
Information Form, Career Planning Competency Scale, Career
Decision Self-Efficacy Scale, and Cognitive Flexibility Scale.
During data collection, 790 high school students (47.4%
female, 52.6% male) were reached through a convenience

sampling method. An additional 130 students were selected for
the Test-Retest analysis. The student population exhibits an
age range of 16 to 18 years, predominantly comprised of
seniors in their 12th year of study. A considerable segment of
these students self-reported maintaining a grade point average
within the 70 to 85 percentiles. In the determination of the
sample size for this study, adherence to the adequacy criteria
pertinent to factor analysis was prioritized. Within the context
of scale adaptation and development research, a widely
accepted standard dictates that the sample size should be a
minimum of ten times the quantity of variables intended for
estimation (e.g., number of items X10) (Giirbiiz, 2018; Huck,
2012; Pallant, 2007). Consequently, with a cumulative sample
size of 920 participants across all study cohorts, the current
research demonstrably fulfils the sample size requisites as
stipulated in the extant literature (DeVellis, 2014). Data were
analysed using SPSS 23 and Mplus software for construct
validity (EFA, CFA, item discrimination, and criterion validity
analyses) and reliability analyses (Cronbach's alpha).

Results

The analyses indicated that the content validity ratio of the
scale is .71. Additionally, the calculated values (KMO =.89; p
<.01) suggest that the structural validity of the 16-item scale
can be assessed through Exploratory Factor Analysis (EFA).
After the analysis, the items in the pool were grouped into 4
subscales, each with an eigenvalue greater than 1. According
to the EFA results, the total variance explained by the scale is
55.90%, comprising 12 items across four dimensions. Each
subscale consists of three questions. The factor loadings of the
scale items fall between .40 and .79. The four-dimensional
structure of the scale was validated using Confirmatory Factor
Analysis (CFA). The CFA results indicated acceptable fit
indices (y*/df = 4.12; CFI = .94; TLI = .92; SRMR = .045;
RMSEA =.060) (Kline, 2005). The factor loadings for the first
subscale of the scale ranged from .36 to .64, for the second
subscale from .63 to .71, for the third subscale from .54 to .67,
and for the fourth subscale from .59 to .74. An RMSEA value
of .08 was considered acceptable fit and .05 was considered
excellent fit (Brown & Cudeck, 1993). Given the good fit
indices of the scale and the fact that the suggested
modifications did not significantly improve the model fit, it
was decided not to make any modifications. Results from both
Confirmatory Factor Analysis (CFA) and Exploratory Factor
Analysis (EFA), performed using the collected data, indicate
that the proposed 4-factor, 12-item model exhibits a
satisfactory level of model-data fit.
Based on item analysis results, the corrected item-total
correlations of the scale ranged from .42 to .61. To determine
the item discrimination values, the means of the lower and
upper 27% groups were compared on an item-by-item basis,
with independent sample t-test values ranging from 18.27 to
21.27. To establish criterion validity for the scale, the parallel
forms methodology was employed. Specifically, correlations
were analysed between the Career Planning Competency
(CPCS) and both the Career Decision Self-Efficacy Scale-
Short Form (Akin et al., 2014) and the Cognitive Flexibility
Scale (Celikkaleli, 2014), yielding correlation coefficients of r
=.66 and r = .42, respectively. These results lend credence to
the assertion that the CCNDS possesses robust criterion and
construct validity.

For the reliability study of the Career Planning
Competency (CPCS), the Cronbach's alpha internal
consistency coefficient, split-half, and test-retest methods
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were utilized. The Cronbach's alpha internal consistency
coefficient of the scale, consisting of a total of 12 items, was
found to be .85, while the split-half analysis yielded a value of
.81. The Cronbach's alpha coefficient for internal consistency
was calculated as .79 for the subscale " Self-Competency", .75
for "Professional competency”, .77 for "Ability to Predict
Change", and .89 for "Recognizing Ways of Help". The
correlation values for each item with the total score ranged
from a minimum of .42 to a maximum of .61. To further
ascertain the reliability of the scale, test-retest methodology
was implemented. The analytical sample comprised 130
participants, specifically 70 males and 60 females, whose
demographic profiles, encompassing gender, age, and
educational attainment, closely mirrored those of the study's
primary sample. Participants underwent the scale
administration twice, with a four-week interval, and the
correlation coefficients between the initial and subsequent test
administrations were computed. The findings revealed a robust
correlation (r = .82, p < .000) between the mean scores of the
two testing sessions, thereby demonstrating a high degree of
test-retest reliability. The concurrent Split-Half, Cronbach's
Alpha, and Test-Retest reliability coefficients derived from the
scale's psychometric evaluation collectively affirm the scale's
commendable reliability

Discussion

In summation, the empirical findings derived from the validity
and reliability analyses, grounded in the Cognitive Information
Processing (CIP) theory (Sampson et al., 2011), affirm the
Career Planning Competency Scale (CPCS) as a robust and
psychometrically sound instrument for the assessment of
career counselling requisites among Turkish high school
students. The CCNDS facilitates the computation of scores at
both the sub-dimensional and aggregate levels, thereby
providing a comprehensive measure of career counselling
needs. An elevation in scale scores signifies an augmented
demand for career counselling services. Consequently, the
CPCS is poised to furnish indispensable insights for
prospective career counselling initiatives within secondary
educational settings, such as university admissions guidance.
The proactive and dimensional (e.g., decisional, competency-
based) identification of students' career counselling needs
through the CPCS empowers the formulation of coherent
career trajectories and objectives. Given the established
correlation between career planning and students' academic
performance (Acar & Ozdasli, 2017) and stress modulation
(Kahraman, 2023), the CPCS is anticipated to make substantial
contributions to the domain of career counselling.
Notwithstanding its merits, this scale development
endeavour is not without limitations. Foremost among these is
the inherent constraint imposed by the study's sampling
methodology, which  potentially  compromises the
generalizability of the findings. To address this, meticulous
efforts were undertaken to ensure a heterogeneous participant
demographic, encompassing variables such as gender,
socioeconomic status, academic achievement, and school type.
Furthermore, detailed information regarding participant
recruitment and data collection procedures was provided to
mitigate this limitation. Nonetheless, future investigations
should consider replicating the factor structure of the CPCS
across diverse regional and student populations to further
examine and alleviate the impact of this constraint. Lastly, as
the CPCS was developed within the Turkish context, its
susceptibility to socio-cultural influences necessitates future

Kariyer planlama yetkinligi: Olgek gelistirme calismast

research to explore its cross-cultural applicability and to refine
its design to address extant limitations.
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Abstract: Student attitudes towards mathematics, often formed during the early primary grades, are of critical
importance for future academic success and engagement. This study, grounded in the Technology-Enhanced Learning
(TEL) framework, investigated the effect of a technology-supported teaching intervention on the attitudes of fourth-grade
students towards mathematics. A quasi-experimental pre-test/post-test control group design was employed with 43
students in Turkey. The experimental group (n=21) participated in a six-lesson intervention that integrated various
interactive digital tools, while the control group (n=22) followed the conventional curriculum. The 'Attitudes Towards
Mathematics Scale' was administered to both groups before and after the intervention. The findings revealed a statistically
significant and large positive impact on the attitudes of the experimental group, with a particularly notable increase
observed in the self-confidence sub-dimension. In contrast, no significant attitudinal change was detected in the control
group. The study concludes that a pedagogically sound intervention using interactive digital tools is a highly effective
strategy for fostering positive mathematics attitudes in primary school students. The results reveal that the key to this
positive outcome is the active, exploratory, and learner-centered learning environment created through technology.

Keywords: Mathematics attitudes, technology-enhanced learning, primary education, educational technology

0z: Genellikle ilkokulun erken kademelerinde olusan matematige yonelik 6grenci tutumlari, gelecekteki akademik
basar1 ve katilim icin kritik bir 6neme sahiptir. Bu calisma, Teknoloji Destekli Ogrenme kuramsal ¢ercevesine dayanan
teknoloji destekli bir gretim miidahalesinin, dordiincii sinif dgrencilerinin matematige yonelik tutumlarn tizerindeki
etkisini incelemistir. Tiirkiye'de 43 ogrencinin katilimiyla 6n test-son test kontrol gruplu yari-deneysel desen
kullanilmistir. Deney grubu (n=21), ¢esitli etkilesimli dijital araglarin entegre edildigi alti derslik bir midahaleye
katilirken kontrol grubu (n=22) mevcut &gretim programuni takip etmistir. "Matematige Yonelik Tutum Olgegi",
miidahaleden 6nce ve sonra her iki gruba da uygulanmustir. Bulgular, deney grubunun tutumlart iizerinde istatistiksel
olarak anlamli ve genis diizeyde pozitif bir etki oldugunu ortaya koymustur; 6zellikle 6zgiiven alt boyutunda dikkat ¢ekici
bir artis gbzlemlenmistir. Buna karsilik, kontrol grubunda anlamli bir tutum degisikligi saptanmamistir. Caligma,
etkilesimli dijital araglar kullanan pedagojik olarak etkili bir miidahalenin, ilkokul 6grencilerinde olumlu matematik
tutumlart gelistirmek icin olduk¢a basarili bir strateji oldugu sonucuna varmustir. Sonuglar, bu olumlu sonucun
anahtarinin, teknoloji araciligryla olusturulan aktif, kesfe dayali ve 6grenci merkezli bir 6grenme ortami oldugunu ortaya
koymaktadir.

Anahtar Kelimeler: Matematik tutumlari, teknoloji destekli 6grenme, ilkdgretim, egitim teknolojisi

Yildirim, M. S., (2025). The impact of technology-supported teaching on primary school students' attitudes towards mathematics. Erzincan University
Journal of Education Faculty, 27(3), 467-475. https://doi.org/10.17556/erziefd.1723997

Introduction

instructional methods have the potential to heighten student
engagement, making mathematics more accessible and

The primary school years are often considered a critical period
for shaping students' attitudes towards mathematics, with
foundational experiences potentially having a long-term
influence on their academic trajectory. Fostering a positive
disposition towards the subject in these early grades is
therefore a key concern for mathematics education. The
integration of technology in education has ushered in profound
shifts in the dynamics of teaching and learning, particularly in
subjects like mathematics, which present unique cognitive
challenges due to their abstract nature. Contemporary research
underscores the capacity of technological tools to enhance
students' engagement and comprehension in mathematics,
promoting more positive attitudes toward the subject
(Hillmayr et al., 2020; National Council of Teachers of
Mathematics, 2014). Rather than serving as mere substitutes
for traditional resources, digital tools in mathematics
instruction are instrumental in deepening students’ conceptual
understanding, facilitating the development of higher-order
thinking and problem-solving skills, and promoting active,
participatory learning environments (Pierce & Ball, 2009).
The motivational effects of technology in educational
settings have also been widely acknowledged. Interactive
digital platforms, computer-assisted learning, and game-based

enjoyable, particularly for those who may struggle with the
subject (Higgins et al., 2017). Additionally, the adaptive
capabilities of these technologies allow for individualized
learning pathways, enabling students to progress at their own
pace and tailor the learning experience to their specific needs,
thus enhancing the efficacy of the educational process (Taylor
etal., 2021).

To build upon these insights, it is essential to situate the
present study within the existing body of scholarly work. A
review of the current literature on the integration of technology
in mathematics education reveals that various studies
emphasize the significant benefits that digital tools offer in
terms of enhancing student learning outcomes, motivation, and
attitudes toward mathematics. The synthesis of these studies
underscores the necessity of embedding technology within a
robust pedagogical framework to maximize its potential
impact on student achievement and engagement.

A prominent focus within the literature is the impact of
digital tools on higher-order thinking skills, such as critical
thinking and problem-solving. Viberg and Mavroudi (2018)
argue that when technology is combined with well-designed
pedagogical strategies, it facilitates the development of these
cognitive skills. This notion is supported by Young (2017),
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whose research highlights how the effective use of digital tools
can positively influence student achievement in mathematics.
Likewise, Hillmayr et al. (2020), in their meta-analysis, found
that while the overall effect of digital technologies on
mathematics achievement is moderate, their proper integration
can lead to significant improvements in learning outcomes.

In terms of student attitudes, several studies point to the
role of technology in fostering a more engaging and motivating
learning environment. Higgins et al. (2017) explored how
technology-supported teaching enhances student motivation
and interest in mathematics, particularly through the use of
interactive and gamified learning tools. These tools, by
creating a more dynamic learning environment, contribute to
higher levels of student engagement and participation.
Similarly, Pierce and Ball (2009) found that technology can
individualize learning experiences, allowing students to
progress at their own pace, which enhances both the
effectiveness of learning and students' attitudes toward the
subject.

The success of technology integration, however, is
contingent on several critical factors. Drijvers (2015)
identified the design of technological tools, the teacher’s role,
and the broader educational context as key determinants of
whether technology can significantly enhance mathematics
learning. This aligns with findings from Clark-Wilson et al.
(2020), who emphasized the importance of teacher
professional development and the careful design of digital
tasks to maximize the benefits of technology in educational
settings. Teachers’ ability to effectively integrate technology
into their instruction is crucial, as they mediate the interaction
between students and digital tools, guiding and facilitating the
learning process.

The literature also points to the effectiveness of specific
digital tools in enhancing mathematical understanding. For
instance, Pittalis and Drijvers (2023) demonstrate that
visualization tools and dynamic geometry software are
particularly beneficial in helping students grasp abstract
mathematical concepts by rendering them more tangible and
accessible. These findings are supported by Reed et al. (2010),
who emphasize the role of technological tools in fostering
collaborative learning and promoting mathematical
discussions, thus enabling deeper conceptual understanding.

Despite the overall positive effects of technology
integration in mathematics education, challenges remain,
particularly regarding the design and implementation of these
tools. Drijvers (2015) notes that poorly designed technological
interventions or insufficient teacher training can undermine
the potential benefits of technology in the classroom.
However, when these challenges are addressed, the impact can
be profound. Hidayat and Firmanti (2024), for example, found
that technology-enhanced instruction not only improves
student achievement but also promotes a more positive attitude
toward mathematics.

In conclusion, the literature consistently demonstrates that
the integration of technology into mathematics education has
the potential to significantly enhance both learning outcomes
and student attitudes, provided that the tools are well-designed
and the implementation is supported by effective teacher
training. These findings highlight the importance of adopting
a holistic approach to technology integration, one that
considers the interplay between technological tools,
pedagogical strategies, and the educational context. However,
it is noteworthy that much of this research has primarily
focused on secondary and higher education, with a recognized

need for more studies at the primary school level, a gap also
identified in other core subjects such as science (Kaya & Izci,
2024).

Theoretical Framework: Technology Enhanced Learning

Technology Enhanced Learning (TEL) refers to the intentional
integration of digital technologies within educational practices
to significantly improve the quality of teaching and learning
processes by promoting more meaningful engagement and
facilitating deeper cognitive development (Law et al., 2015).
At its core, TEL emphasizes the transformation of the learner’s
experience by enabling access to knowledge through
innovative digital mediums, reshaping how learners approach
understanding, thinking, and interacting with the world around
them (Downes, 2014).

Since its inception in the early 2000s, TEL has become a
pivotal focus in educational research, particularly in evaluating
how the incorporation of technology influences learning
outcomes (Kirkwood & Price, 2013). The framework provides
a critical lens through which to examine how digital tools
contribute to enhancing learning environments, focusing
particularly on the shift towards learner-centered approaches
that allow for more personalized, interactive, and autonomous
educational experiences (Bourdeau & Balacheff, 2014;
Goodyear & Retalis, 2010).

TEL is grounded in both cognitive and constructivist
learning theories. Cognitive learning theory posits that
learning occurs through mental processes and information
processing, while constructivist theory suggests that learners
actively construct knowledge through interactions and
experiences within their environment (Vygotsky, 1978). TEL
bridges these theoretical perspectives, positing that digital
tools can facilitate and enhance learning by supporting these
cognitive processes and enabling learners to actively engage
with and personalize their learning experiences (Higgins et al.,
2017).

A central tenet of TEL is the facilitation of learner
autonomy through digital technologies. The theory advocates
that digital tools empower students to take control of their
learning, tailor their learning pace to individual needs, and
engage in more personalized, reflective learning experiences
(Peng et al., 2019). In the context of mathematics education,
TEL is particularly relevant as it facilitates the representation
of abstract mathematical concepts in more tangible and
comprehensible  ways, thereby promoting students’
mathematical reasoning and problem-solving skills (Sen &
Leong, 2020).

TEL’s wide recognition and application in the academic
literature highlight its significant contribution to the field of
educational technology (OECD, 2020). Notably, Goodyear
and Retalis (2010) suggest that TEL offers a robust framework
for understanding the role of digital technologies in education,
while Kirkwood and Price (2013) argue that TEL is an
effective guide for integrating technology into subject-specific
instruction, particularly in mathematics.

This study adopts TEL as its theoretical foundation to
explore how technological tools influence students' attitudes
toward mathematics. By focusing on the student-centered
learning principles inherent in TEL, this study investigates the
potential of these technologies to positively impact students’
engagement and attitudes toward mathematics. Drawing from
the interactive and customizable nature of digital learning
environments, this research hypothesizes that the integration
of technology can significantly enhance students’
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mathematical experiences, fostering more positive attitudes
and deeper engagement with the subject matter. The
interactive capabilities and flexibility of these technologies, as
suggested by TEL theory, offer a promising avenue for
transforming traditional approaches to mathematics education
and contributing to students’ cognitive and affective
development.

Method
Research Design

This study employed a quasi-experimental pre-test/post-test
control group design to investigate the impact of a technology-
supported teaching intervention on students' attitudes towards
mathematics. Quasi-experimental designs are robust research
methods used to test cause-and-effect relationships in
situations where full random assignment of participants to
groups is not feasible (Biiyiikoztiirk, 2018).

Within this design, the 'Attitudes Towards Mathematics
Scale' was administered as a pre-test to both the experimental
and control groups. Subsequently, the experimental group
received the technology-supported teaching intervention,
while the control group followed the conventional curriculum.
At the conclusion of the intervention, the same scale was re-
administered as a post-test to both groups to assess any
changes in their attitude scores.

Participants

The study was conducted with 43 fourth-grade students from
a public school in Turkey, divided into an experimental group
(n=21) and a control group (n = 22). The experimental group
included 10 female and 11 male students, while the control
group consisted of 9 female and 13 male students. The groups
were formed through random assignment to ensure
comparability. To examine baseline equivalence, an
independent-samples #-test was conducted on the pre-test
scores. The analysis revealed no statistically significant
difference between the experimental and control groups,
#29.57) = —0.033, p = .974, indicating that the groups were
comparable at baseline, which supports the internal validity of
the study.

Data Collection Instrument

Attitudes Towards Mathematics Scale: To assess students'
attitudes toward mathematics, the Attitudes Towards
Mathematics Scale was used. This validated scale measures
general attitudes toward mathematics across three factors:
values, self-confidence, and enjoyment/motivation. The scale,
originally developed by Lim and Chapman (2013), was
adapted for the Turkish context by Hacidmeroglu (2017)
following rigorous psychometric testing, including
Exploratory Factor Analysis (EFA), Confirmatory Factor
Analysis (CFA), and reliability analysis. The final adapted
version retained a three-factor structure with an overall
Cronbach's alpha reliability coefficient of .84. The sub-scales
demonstrated strong internal consistency with a = .91 for
values, a = .86 for self-confidence, and a = .82 for enjoyment
and motivation (Hacidmeroglu, 2017).

For the present study, a reliability analysis was conducted
on the data collected from the 43 participants. The internal
consistency for the current sample was also found to be strong,
with a Cronbach's alpha coefficient of o = .81.

Intervention Procedure

In this study, technology-supported educational materials were
used to ensure that students acquire the skills of determining
the area of shapes as the number of unit squares covering that
area, and recognizing and modeling simple, compound, and
mixed fractions. The application process was enriched with
digital tools and interactive simulations, with the aim of
enhancing the effectiveness and sustainability of the learning
process. With the input of experts, the researcher designed six
hours of technology-supported activities related to the learning
outcomes outlined in the Mathematics Teaching Program. The
final version of this intervention procedure was determined
after receiving expert review from three faculty members (one
from Mathematics Education, one from Curriculum and
Instruction, and one from Elementary Education) as well as
from one mathematics teacher.

Instructional Materials and Digital Tools

Educational Informatics Network (EIN): The EIN is an
integrated digital learning platform developed by the Turkish
Ministry of National Education. It offers a wide variety of
instructional materials, including video lessons, e-books, and
interactive exercises, catering to different levels of education.
EIN is designed to support both teachers and students by
providing a structured, resource-rich environment that
promotes personalized learning. Additionally, the platform
facilitates remote learning and offers tools to track student
progress, making it a valuable resource in blended and distance
education settings.

PhET Interactive Simulations: PhET is a suite of free,
interactive simulations primarily designed for science and
mathematics education. Developed by the University of
Colorado Boulder, PhET simulations visually demonstrate
abstract concepts, allowing students to manipulate variables
and observe real-time effects. This hands-on approach aids in
deepening conceptual understanding, particularly in areas like
physics, chemistry, and mathematics.

LearningApp: LearningApp is an online tool designed to
create interactive learning modules in a variety of subjects. It
offers customizable templates that educators can use to create
quizzes, matching games, and other engaging activities. The
platform supports differentiated instruction, making it
adaptable to various educational needs and enhancing the
learning experience through interactivity.

Math Playground: Math Playground is an educational
website that provides students with a variety of math games,
logic puzzles, and instructional videos. It focuses on building
essential math skills through interactive and game-based
learning, covering topics like basic arithmetic, geometry, and
algebra. The platform is aimed at elementary and middle
school students, supporting both individual and collaborative
learning experiences.

Tarsia Maker: Tarsia Maker is a digital tool used to create
jigsaw puzzles and dominoes that aid in reinforcing
educational concepts, particularly in mathematics. It allows
educators to design activities that require students to match
questions with answers or related concepts, fostering critical
thinking and engagement through problem-solving tasks.

Implementation of the Lessons

The six-lesson intervention was structured as follows:
Calculating the Areas of Shapes
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e Lesson 1: Students watched an instructional video
lesson on how to calculate the areas of shapes using
square units via the Education Information Network
(EIN) platform. This video was selected in line with the
basic learning outcomes of the lesson to ensure that
students understood the topic. Following the video,
students were given related exercises via EIN to
reinforce what they had learned (Figure 1). Students
then applied this knowledge through the “Area
Creator” activity using the smart board and PhET
interactive simulation tool (Figure 2). This activity was
designed to foster active participation through
interactive simulations and help students internalize the
learning outcomes more effectively.

e Lesson 2: Digital stories were presented to students to
deepen their understanding of the concept of area.

Through this story-based learning approach, students L a’i S-a

o) T

-

were encouraged to relate the concept of area to
everyday life and develop solutions related to the topic.
The learning outcomes for calculating area with unit
squares were reinforced with a puzzle activity created
on the LearningApps and PhET platforms (Figure 3).
These activities enabled students to apply what they
had learned through a technology-supported, game-
based approach, concluding the lesson in an engaging
manner.

e Lesson 3: The focus was on evaluating and applying the

i |

knowledge gained in the previous lessons. Students S0 il Sl
were asked to create new stories similar to the ones Figure 1: Students completing the "Let's Calculate Area
presented previously, and these stories were presented Using Unit Squa.res" CXCICISE Via EIN on the interactive
in class. After the presentations, the best story was — \.vzhlteboa.r/d during the lesson
selected, developed into a digital story, and shared with i ’: i ,:. _.f/ E‘.--\
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the whole class. This process was planned to develop
students' creative thinking and problem-solving skills.

Recognizing and Modeling Fractions

e Lesson 4: Students were introduced to foundational
concepts by watching videos on fractions via the EIN
platform (Figure 4). The content of the videos focused
on explaining simple, compound, and mixed fractions
with examples from everyday life. Students
participated in fraction modeling activities using the
PhET interactive simulation tool to reinforce the
concepts presented in the videos. These activities
helped students bridge theoretical knowledge with
practical application.

e Lesson 5: Students engaged in exercises using the
PhET interactive simulation tool and Math Playground
platform to demonstrate fractions using different
modeling methods (Figure 5). The activities
emphasized the correct representation of fractions on a
number line. Through these activities, students
deepened their understanding of how fractions are
formed and expressed.

e Lesson 6: The learning outcomes from previous lessons
were evaluated. Students collaborated in groups to
solve puzzles created with the Tarsia Maker application
on the topic of fractions (Figure 6). This activity was
designed to develop students' problem-solving and
collaboration skills. Figures 1-6 provide visual
examples of the classroom implementation, illustrating g SE e
some of the applications and activities used during the =~ Figure 2: Students engaging in the "Area Builder" activity on
intervention. the interactive whiteboard using the PhET interactive

simulation
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Figure 5: Students practicing with fracti using the Math
Playground and PhET applications

Figure 3: Student groups collaborating to design the areas for
their fields on the interactive whiteboard using the PhET
simulation
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Figure 4: Students completing exercises on fractions using
the EIN platform
Figure 6: Students working on a puzzle activity created with

Tarsia Maker
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Data Analysis

Quantitative data were analyzed using SPSS software. First,
normality tests were conducted to determine the suitability of
parametric analyses. For within-group comparisons (pre-test
vs. post-test), paired-samples z-tests were used. For between-
group comparisons (experimental vs. control), independent-
samples f-tests were employed.

Ethical Considerations

All procedures in this study were conducted in strict adherence
to established ethical standards. Ethical approval was granted
by the Ethics Committee of Kilis 7 Aralik University,
(Meeting No: [2025/8], Date: [21.05.2025]).

Prior to the commencement of the research, informed consent
was obtained from the parents or legal guardians of all
participants. Furthermore, verbal assent was secured from the
students themselves after they were informed about the study's
objectives and activities in age-appropriate language.
Participation was fully voluntary, and participants were
assured that they or their parents could withdraw from the
study at any time without consequence. All collected data were
anonymized to ensure participant confidentiality and maintain
the integrity of the data collection process.

Results

Prior to conducting statistical analyses on the quantitative data,
normality assessments were executed to ensure the
appropriateness of the analytical methods employed.
Specifically, normality tests were carried out for both the pre-
test and post-test data of the Attitudes Towards Mathematics
Scale for the experimental group, as well as for the

corresponding pre-test and post-test data for the control group.
The results of these normality tests confirmed that the data for
both groups were normally distributed, as assessed by the
Shapiro-Wilk test (Table 1). Given this normality, parametric
statistical methods were deemed appropriate for the
subsequent analyses.

A paired-samples #-test was conducted to evaluate the
impact of the technology-supported teaching intervention by
comparing the pre-test and post-test scores for both groups.
The descriptive statistics and z-test results are presented in
Table 2 and Table 3, respectively.

The results for the experimental group showed a
statistically significant improvement in attitudes towards
mathematics following the intervention. The group’s overall
mean score on the attitude scale increased from a pre-test score
(M = 3.35, SD = 0.53) to a post-test score (M = 3.79, SD =
0.42). This difference was statistically significant, #20) = -
5.46,p<.001,d=0.92. An examination of the sub-dimensions
reveals that this positive shift was evident across all factors,
with a particularly notable increase in the Self-confidence
factor (from M = 2.58 to M = 3.44). The intervention’s effect
size indicates a large impact on the experimental group’s
attitudes, underscoring the practical efficacy of the
technology-supported teaching method.

In contrast, the control group, which followed the
traditional curriculum, showed no statistically significant
change in their attitudes towards mathematics over the same
period. The group’s overall mean score moved from a pre-test
score (M =3.35, SD =0.27) to a post-test score (M = 3.46, SD
= 0.31). This change was not statistically significant, #(21) = -
1.56, p =.134.

Table 1. Normality Test Results for Pre-Test and Post-Test Applications of the Scale in the Experimental and Control Groups

Shapiro-Wilk

Statistic df P Skewness SE Kurtosis SE
Skewness Kurtosis

Experiment Pre-Test 933 21 156 391 501 -.998 972
Group

Post-Test 913 21 .063 -.922 .501 532 972

Control Pre-Test 977 22 .863 388 491 -.306 953
Group

Post-Test 985 22 972 .109 491 .807 953

Note. df = degrees of freedom; SE = standard error.

Table 2. Pre-Test and Post-Test Total Scores and Standard Deviations of the Sub-Dimensions of the Scale for the Experimental

and Control Groups

Experiment Group

Control Group

pre-test post-test pre-test post-test
Factors M SD M SD M SD M SD
1. Enjoyment and Motivation 3.66 A48 3.90 52 3.60 .36 378 48
2. Self-confidence 2.58 .87 3.44 47 223 95 237 .84
3. Value 3.59 .69 3.96 .66 4.01 .57 399 54
Overall Factor Score 3.36 .53 3.79 42 335 .27 346 .31

Note. M = mean; SD = standard deviation.

Table 3. Difference Between Pre-Test and Post-Test Total Scores in the Experimental Group and Control Group

N M SD df t p d
Experiment Group pre-test 21 3.35 53 20 -5.456 .000 92
post-test 21 3.79 42
Control pre-test 22 3.35 27 21 -1.559 134
Group post-test 22 3.46 31

Note. M = mean; SD = standard deviation; df = degrees of freedom; d = Cohen’s d.
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Table 4. Independent Samples T-Test Results for Post-Test Scores of the Experimental and Control Groups

Group N M df t p
Control Group 22 3.46 41 -2.93 .006
Experiment Group 21 3.79

Not. M = mean; SD = standard deviation; df = degrees of freedom; p = significance value.

These findings collectively demonstrate that while the
technology-supported intervention led to a significant and
large positive shift in students' attitudes towards mathematics,
no such improvement was observed in the group receiving
conventional instruction.

According to the independent samples t-test results in
Table 4, the post-test scores of the experimental group (M =
3.79, SD = 0.42), which received technology-supported
instruction, were statistically significantly higher than the
post-test scores of the control group (M = 3.46, SD = 0.31),
which received conventional instruction [t(41) = -2.93, p =
.006]. This finding indicates that the applied intervention had
a positive and significant effect on students’ attitudes towards
mathematics compared to conventional instruction.

Conclusion and Discussion

This study investigated the effect of a technology-supported
teaching intervention on fourth-grade students' attitudes
towards mathematics. The findings revealed a significant and
large positive impact for the experimental group, while the
control group, which received conventional instruction,
exhibited no significant change.

The primary finding that a well-designed, technology-
supported intervention can substantially improve student
attitudes towards mathematics is consistent with the principles
of the Technology-Enhanced Learning (TEL) framework that
guided this study. The TEL framework posits that digital tools,
when integrated with sound pedagogy, can transform the
learning experience by making it more active, individualized,
and engaging (Law et al., 2015). The intervention in this
research appears to have actualized these principles in two key
ways. First, the use of interactive tools such as PhET
simulations and LearningApps allowed students to move
beyond passive reception of information and actively construct
their understanding of abstract concepts like area and fractions.
This hands-on, exploratory process may have contributed to
reducing maths anxiety and enhancing self-confidence, a key
factor in improving attitudes, as evidenced by the significant
gains in the "self-confidence" subfactor of the attitude scale.

Second, the active participation fostered by these digital
platforms is a cornerstone of the TEL approach. Rather than a
uniform instructional approach, students were able to engage
with the material at their own pace and receive instant
feedback from the simulations. This personalized experience
likely made the learning process more efficient, meaningful,
and enjoyable, thereby improving their motivation and
perceived value of mathematics, as also reflected in the
attitude subscales.

Synthesizing these observations, the findings suggest that
a key factor in this positive outcome is not only the digital tools
themselves but also the pedagogical approach to how these
tools were used—specifically, to foster active student
participation, exploration, and interaction. This pedagogical
emphasis on active engagement is well-supported by existing
research. Indeed, studies in different learning contexts have
also shown that active engagement and interaction within the
learning process can positively influence mathematics
attitudes (Hourigan et al., 2016). This principle extends to
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other forms of technology, such as educational robotics, which
have been shown to increase student motivation and
participation by allowing them to learn through engaging,
game-based learning activities (Bento Miguens et al., 2024).

Furthermore, the findings of this study align with a
substantial body of literature indicating that technology
integration fosters positive student attitudes and engagement
in mathematics (Higgins et al., 2017; Hillmayr et al., 2020).
This is particularly relevant within the Turkish educational
context, where students have been shown to hold generally
positive perceptions of technology use in mathematics. For
example, Aytekin and Isiksal-Bostan (2018) reported that
Turkish middle school students demonstrated 'moderately
high' attitudes toward technology integration. The present
study extends these findings by showing that such positive
predispositions can be further strengthened and consolidated
through structured pedagogical interventions, such as the one
implemented here. The observed improvement in attitudes
thus provides additional empirical support for the affective
benefits of digital tools in mathematics education.

The positive shift in student attitudes is further reinforced
by research into other technology-mediated pedagogical
models, such as the flipped classroom. For instance, a study by
Kavaz and Kocak (2024) on an online flipped learning model
also reported a positive shift in student attitudes towards
mathematics, suggesting that the move towards a more learner-
centered approach is a key factor in improving affective
engagement. Moreover, while this study focused on the
affective domain, its findings complement other research that
demonstrates the cognitive benefits of technology in early
mathematics. For instance, a study by Weiss et al. (2006) with
kindergarten children revealed that students who learned with
multimedia significantly outperformed their peers in
mathematical achievement. Taken together, these findings
suggest that technology-supported interventions may establish
a positive feedback loop: by improving attitudes, as shown in
this research, they may also pave the way for the enhanced
academic performance reported by Weiss et al. (2006).

Beyond comparing these results with the literature, a closer
look at the study's own statistical findings offers further
insights. Notably, the effect size (d = 0.92) observed in this
study is a significant finding. This finding should be
interpreted in light of the study’s limited scale. As recent
literature suggests, larger effect sizes are often observed in
smaller, more controlled studies compared to large-scale
implementations (Drijvers & Sinclair, 2024). This may
indicate that while digital tools can have a profound impact in
a well-controlled pedagogical environment like the one in this
study, achieving the same magnitude of effect on a larger scale
presents challenges and requires careful planning regarding
teacher training and resource allocation.

For educators, a key implication is that incorporating
interactive digital resources like PhET and EIN can be a
powerful strategy to enhance the meaningfulness,
accessibility, and perceived enjoyment of mathematics
learning. For policymakers, this study underscores the
importance of investing in both digital infrastructure and,
critically, the professional development of teachers to
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effectively implement TEL principles. This aligns with recent
research highlighting that the success of technology
integration is not guaranteed by the tools alone but depends on
a complex interplay of factors, including teachers' pedagogical
beliefs, school environment, and professional development
opportunities. Therefore, creating a supportive ecosystem that
fosters what Li et al. (2025) term '"Technological Pedagogical
Readiness' is essential for replicating the positive outcomes
found in this study on a wider scale. This transformation can
help turn mathematics from a subject of anxiety into an
engaging field of exploration for all students.

Limitations and Future Research

Despite the promising results, this study has several limitations
that must be acknowledged. First, the relatively small sample
size, drawn from a single school, limits the generalizability of
the findings to wider populations. Second, the intervention was
conducted over a limited period (six lessons). While the short-
term impact was substantial, a longer implementation period
would be necessary to determine if the positive attitudes are
sustained over time and lead to deeper conceptual mastery.
Based on these limitations, several avenues for future
research emerge. Replicating this study with larger and more
diverse samples would be a crucial step to validate the
findings. Longitudinal studies are needed to explore the long-
term effects of such interventions. Furthermore, future studies
could investigate the effectiveness of these technology-
supported activities across different age groups and subjects to
broaden the scope of applicability. Additionally, qualitative
studies, such as classroom observations or in-depth interviews
with students, could provide richer insights into the specific
mechanisms of this attitudinal change, for example, by
exploring precisely how the interactive simulations
contributed to the notable increase in self-confidence.
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