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Ortaokul Ogrencilerinin Matematik Egitiminde Mobil
Uygulamalar Kullanim Oz Yeterliligi

Secondary School Students' Self-Efficacy in Using Mobile
Applications in Mathematics

Tugba GULER! Ahmet Berk USTUNz Ahmet YILMAZ3

Oz

Bu calisma matematik egitiminde mobil 6grenmenin kullanimina yénelik ortaokul 6grencilerinin 6z-
yeterlik inang¢larini incelenmeyi amaglamaktadir. Calisma kapsaminda, ortaokul 6grencilerinin matematik
dersindeki mobil cihaz kullanma 6z-yeterliklerini inceleyebilmek icin tarama modeli kullanilmistir.
Arastirmaya, 2020-2021 Egitim-Ogretim déoneminde Bartin ili merkez ilceye bagh ortaokullarda okuyan
350 6grenci katilim saglamistir. Verileri toplamak igin kisisel bilgi formu ve mobil 6grenme araglarini
kullanma 6z-yeterligi 6l¢egi kullanilmistir. Calismanin sonuglarina gore, 6grencilerin mobil cihaz kullanim
oz yeterligi yliksek diizeyde bulunmus ve kullanilan dl¢egin alt faktorlerden en yiiksek ortalamaya sahip
olan faktoriin ise “Mobil Cihazlarla Ders Etkinlikleri Yapabilme” oldugu saptanmistir. Sinif diizeylerine
gore mobil 6grenme 6z yeterlikleri incelendiginde 5. ve 6. siniflar ile 5. ve 7. siniflar arasinda anlaml
farklilik oldugu goriilmiistiir. Mobil cihaz sahipligi bakimindan en yiiksek mobil cihaz kullanim 6z yeterligi
ortalamasina, mobil cihaza sahip katiimcilarin oldugu bulunmustur. internet kullanim siireleri esas
alindiginda ise interneti giinliik 1 saatten az kullanan 6grencilerin en diisiik 6z yeterlilige ve 2-4 saat
araliginda kullanan 6grencilerin ise en yiiksek 6z-yeterlik dlizeyine sahip oldugu sonucuna ulasilmistir.
Ayrica, cinsiyete gore dgrencilerin mobil 6grenme 6z yeterliginde istatistiksel olarak anlamli bir farklilik
olmadigi tespit edilmistir.

Anahtar Kelimeler: Uzaktan egitim, 6z yeterlik, mobil uygulamalar, mobil cihazlar

Abstract

This study aims to examine secondary school students' self-efficacy beliefs regarding the use of mobile
learning in mathematics education. Within the scope of the study, the scanning model was used to examine
the secondary school students' self-efficacy in using mobile devices in the mathematics lesson. 350
students studying at secondary schools in the central district of Bartin province participated in the
research in the 2020-2021 academic year. Personal information form and self-efficacy scale of using
mobile learning tools were used to collect data. According to the results of the study, the students' self-
efficacy for using mobile devices was found to be high, and it was determined that the factor with the
highest average among the sub-factors of the scale used was "Performing Lesson Activities with Mobile
Devices". When mobile learning self-efficacy was examined according to grade levels, it was seen that
there was a significant difference between 5th and 6th grades and 5th and 7th grades. It was found that
the participants with the highest mobile device usage self-efficacy average in terms of mobile device
ownership had mobile devices. When the duration of internet use is taken into account, students who use
the internet for 2-4 hours have the highest level of self-efficacy and students who use the internet for less
than 1 hour have the lowest level of self-efficacy. In addition, it has been determined that there is no
statistically significant difference in mobile learning self-efficacy of students according to gender.
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GIRIS

Sagligin 6nemini giiniimiizde en iyi hatirlatan unsurlardan biri olan Covid-19 viriisi, egitim
alaninda da diger alanlar gibi bircok a¢idan yenilikler denemeye mahkiim etmistir (Aslan ve
Sayek, 2020). Bu yeniliklerin basinda uzaktan egitim sistemindeki yenilikler gelmektedir
(Wolinsky, 2020). Uzaktan egitim, 6gretmen ve 6grencilerin okula gitmesine gerek kalmadan
istenilen mekanda gerceklestirilen ve cesitli teknolojilerle desteklenen bir egitim sistemi
tiridir (Berge, 2013). Uzaktan egitimin sabit teknolojik cihazlar disinda tasinabilir cihazlarla
canli, goriintiilii ve sesli yapilmasi mobil 6grenmeyi tanimlar (Valentine, 2002). Ogrencilerin
ylzylize egitime devam edemedigi durumlarda uygulanan uzaktan egitim, en rahat tasinabilir
teknolojik aygitlarla mobil 6grenme olarak siirdiiriilebilmektedir (Hall & digerleri, 2020).

Mobil cihazlar, yer ve mekdndan bagimsiz sekilde egitime devam edebilme imkani
saglamaktadir (Kukulska-Hulme & Shield, 2008). Mobil aygitlarin gilinlilk hayatimizda
vazgecemeyecegimiz unsurlar listesinin basinda gelmeye basladigi, arastirmacilar tarafindan
acikca ifade edilmektedir (Ciloglu, Ozeren ve Ustun, 2021; Mcconatha, Praul ve Lynch 2008).
Mobil cihazlara erisilebilirligin telefon, tablet ve tasinabilir internet teknolojileriyle arttig1 ve
arttikca da mobil 6grenmeye karsi olan ilginin arttif1 giiniimiizde, 6grencilerin mobil cihaz
kullanma aliskanliklarinin bilinmesi bir¢cok agidan 6nem kazanmaktadir (Elangovan & Mahrous,
2020). Ogrenciler mobil aygitlar1 kullanmay: ne élgiide bilirse o 6lgiide ders materyallerine
erisip, onlar1 rahat bir sekilde kullanabilirler (Bozkurt, 2017). Bu durum da 6grenenlerin
O0grenme seviyesinde ve ders puanlarinda o oranda yiikselis gosterebilmektedir (Kalinkara,
2017). Bu sebeple mobil 6grenmede, 6grenenlerin mobil cihaz kullanma 6z yeterliklerinin belirli
bir seviyede olmasi gereklidir ve mobil aygit1 kullanabilme ve ondan verim alinabilmesi mobil
o0grenme icin esastir (Williamson, Eynon & Potter, 2020).

Mobil egitimde mobil aygitlar1 kullanilabilme 6z yeterligi, pandemi doneminde egitim-6gretime
saglikli olarak devam edebilme agisindan ¢ok ayri bir deger kazanmistir (Naciri, Baba, Achbani
& Kharbach, 2020). Covid-19 pandemisi donemi déncesi mobil 6grenmeden ¢ogunlukla opsiyonel
ve kiiciikk capli olarak faydalanilmaktayken, pandemi dénemi mobil 6grenmeden neredeyse
diinyadaki bircok okul tarafindan faydalanilmakta ve egitim-6gretimin strekliligi acisindan
elzem hale gelmektedir (Hall ve digerleri, 2020). Pandemi nedenli kisitlamalar yiiziinden okula
gidemeyen 6grencilerin bu cihazlar1 en iyi sekilde kullanabilmeleri gerekmektedir (Romero-
Rodriguez, Aznar-Diaz, Hinojo-Lucena & Gémez-Garcia, 2020). Bu durum pandemi zamaninda
egitim-6gretim siirecini en verimli sekilde idare edebilmeyi gerektirir (Goh & Sandars, 2020).

Covid-19 doneminde ¢ogu iilkede mobil cihazlarin ¢ogunlukla kullanilmasi, 6grencilerin mobil
cihazlar1 kullanabilme 6z yeterliliginin bilinmesi gerekliliginin 6nemini artirmistir (Saritas ve
Barutcu, 2020). Mobil teknolojilerin kullaniminin yayginlasmasiyla tzerinde yapilan
arastirmalarin arttigl matematik 6gretiminde mobil 6grenme, mobil aygit kullanabilme 6z
yeterliligi, gelecekteki mobil 6grenme cihazlarinin daha etkin ve verimli olabilmesi ayni
zamanda pandemi slirecindeki egitim-6gretimin en iyi sekilde yapilabilmesi icin ¢ok biiytlik
onem arz etmektedir (Ali, 2020). Bu ¢alisma, matematik 6gretiminde ortaokul 6grencilerinin
tasinabilir cihaz kullanma 6z yeterlik inang diizeylerini belirlemeyi amaglamaktadir.

Mobil Uygulamalar

Ozel kod ve tasarimlarla mobil cihazlara yonelik olusturulan yazilimlar olarak tanimlanan mobil
uygulamalar, artik giinliik hayatimizla o kadar i¢ icedir ki bundan sonraki siirecte onlarsiz
yasamay1 hayal etmek zordur. Oyle ki insanlar giinlerinin yaklasik 2-5 saatlerini interneti mobil
cihazlarda kullanarak ve yine giinde 450-500 kez telefonlarini kontrol ederek gecirmektedirler
(Cinar ve Bilici, 2020).

Mobil uygulamalarin bilgi islem alaninda ve diger bircok calisma alaninda yeni heyecan ve
firsatlara imkan sagladigini gorebiliriz. Bu ¢alisma alanlarinin en énemlilerinden biri de son
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zamanlarda ¢ok ihtiya¢ duyulan ve kullanilan mobil 6grenmedir. Giintimiiz teknoloji gelisim ¢agi
olarak uygulama alanlarim1 genisleterek 6grenim ortamlarina uyum saglayacak sekilde
gelistirilmesi, mobil 6grenme altyapilarina sahip ortamlar1 daha sik kullanabilir hale
getirmektedir.

Mobil cihaz teknolojisi, bilgiye ulasma durumlarimizi degistirirken, karsimiza veri ve bilgiye
erisimin zaman ve mekandan bagimsiz hale gelmesi durumu ¢ikmaktadir. (Demir & Akpinar,
2016). Valk'in (2010) yaptig1 arastirmada belirttigi iizere, mobil 6grenmenin akilli telefonlar
veya tabletler kullanilarak égrenimi kolaylastirdigi goriilmektedir. Ogrenmenin mobil hale
getirilerek iceriklerinin zenginlestirilmesi ile beraber mobil teknolojilerin egitimde kullanimi
hizla artmistir. Mobil 6grenmenin kullanicilar tarafindan bu denli desteklenmesi, bilgi islem
alanindaki olaganiistii bliylimenin etkisi ile beraber, akilli telefonlarin ve tabletlerin yeni bir
bilgisayar platformu olarak hizli bir sekilde benimsenmesi sayesinde ortaya cikmaktadir
(Karakus ve digerleri, 2012). Bu durumun olusmasina olanak saglanmasiyla birlikte, mobil
o6grenmenin kolay erisilebilirlik 6zelligi 6grencilerin egitim amaciyla kullanimini benimseterek
yayginlastirmaktadir.

Insan hayatinin mobil uygulamalar ve gelistirme c¢abalariyla gecirilmeyen hicbir boyutu
diisiiniilemez. Bu sekilde hem bilgisayarla ilgili alanlarda hem de bilgisayar disindaki alanlarda
mobil 6grenme daha etkili, verimli ve eglenceli hale gelmis olur. Al-Fahad (2009), mobil
O6grenmenin bilginin kalicihigini saglayarak ogrencilerin 6grenme siireglerini gelistirdigini
belirtmektedir. Ayrica, Yau, Cheng & Ho (2015) tarafindan yapilan calismada bu 6grenme
ortaminin 6grenci ile 6grenci, 68retmen ile 68renci ve 6gretmen ile 6gretmen arasindaki
etkilesimi ve is birligini arttirdig1 anlasilmistur.

Bilgiye erismenin anlik olarak yapilmasinin amacglanmasi, insanlarin hayatindaki odak
noktalarindan biri haline gelmekte ve mobil teknolojileri kullanarak 6grenme mimarisi 6nem
kazanmaktadir. Mobil araglarin kullanim kapasitelerinin geliserek her yerde ve her zaman
erisilebilir olmasi, mobil 6grenme araglarinin daha sik kullanmasina olanak saglamaktadir
(Ustun, 2019). Ozdamli ve Cavus (2011) yaptiklar arastirmada belirttigi tizere mobil cihazlar
her zaman her lokasyonda 6grenme materyallerine erisim saglanmasi i¢cin potansiyel bir aractir.
Ayrica, mobil 6grenmeye yonelik 6grencilerin ¢ogunun olumlu tutumlara sahip oldugu
bilinmektedir (Yang, 2012).

Mobil Ogrenmede Oz yeterliligin 6nemi

Ogrenme eyleminde, 6grenenlerin davranis ve diisiincelerinin motivasyonel acidan degismesini
saglayan faktorlerden biri de 6z yeterliktir (Schunk, 1991). Ogrencilerin 6grenme asamasinda
etkili ve dnemli olan 6z yeterlik, bireyin yasadigi olaylar karsisinda etkin olan bilissel kaynaklar,
motivasyon ve eylemlerin, gerceklesmesinde gereklilik arz eden yeteneklerine duydugu inanci
tanimlamaktadir (Bandura, 1995). Oz yeterlik ayn1 zamanda, 6grencilerin psikolojik ve duygusal
durumlarini da kapsadigindan motivasyonel siireclerinde de 6nemli bir rol oynamaktadir.
(Bandura, 1993; Stajkovi¢ & Liithans, 2003). Bu baglamda, 6grenenin kendine ait bir yeterliligi
ne oranda gergeklestirebildiginin dogrudan anlasilamadig: hallerde, kisinin kendi ifadesi ile bu
yeterliligi ne oranda gergeklestirebildigi kendine ait tutum, inang ve deneyimleri yoniinde gozler
ontline sermesi 6z yeterlik inanci olarak tanimlanabilir (Karaoglan-Yilmaz, Yilmaz, Ustiin &
Keser, 2019). Oz yeterlik inanci, pek ¢ok alanda insan davraniglarinin en 6nemli yordayicisi veya
karar siirecini diizenleyen etken olarak kullanilmaktadir. Bireyin mesleki basarisini dogrudan
etkiledigi diisiiniilen 6z yeterlik inanci, bireyin ¢alismasindaki verimliligi de artirmaktadir.

Mobil 6grenmede teknolojik aygit kullanim 6z yeterliligi, 6grencilerin basar1 diizeyini dogrudan
etkilemektedir (Karaoglan Yilmaz, Dilen ve Durmus, 2018). Yapilan ¢alismalarda mobil cihazlari
daha iyi kullanabilen 6grenciler, mobil 6grenme sisteminde daha ¢ok basar1 gostermistir
(Acikgiil, 2019). Bulundugumuz pandemi doéneminde okullarin tamamen mobil egitime
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gecisinde mobil cihaz kullanim 6zyeterliligi, 6grencilerin basarisi i¢in oldukca 6nemli bir hale
gelmistir (Saritas & Barutgu, 2020).

Arastirmanin Amaci

Diinyada neredeyse her alanda oldugu gibi egitim alanini da olumsuz olarak etkileyen Covid-19
viriisl, global olarak okullarin kapanip uzaktan egitime gecisine sebep olmustur (Gokbulut,
2020). Mobil 6grenme, uzaktan egitimin en ¢ok kullanilan tiirii olmakla beraber mobil cihazlar
iyi bir sekilde kullanabilmeyi de 68rencilerin basarisi yoniinden gerekli kilmistir (Telli & Altun,
2020). Mobil aygitlar1 kullanma 6z yeterligi, pandemi siirecinde tamamen mobil egitime gecis
yoniinden ¢ok onemli bir hal kazanmistir (Ali, 2020).

Mobil teknolojilerin egitim ve Ogretimi acisindan yogun olarak kullanilma gereksinimi
duyuldugu alanlardan biri olan matematik egitiminin mobil uygulamalar ile harmanlandigi
calismalar son zamanlarda artis gostermektedir (Yildiz, 2020). Fakat mobil 68renme igin
matematik egitimindeki mobil cihaz kullanma 6z yeterliliginin arastirildigi calismalarin yeterli
olmadigi goriilmektedir (Saritas & Barutcu, 2020; Ali, 2020; Yildiz, 2020; Goh & Sandars, 2020).
Bu baglamda okullarin pandemi ddneminde tamamen uzaktan egitime ge¢mesi nedeniyle
matematik egitiminde mobil cihaz ve uygulamalarinin katlanarak artmasi, 6grencilerin mobil
o0grenme 0z yeterliliginin ortaya ¢ikarilmasini daha da zorunlu hale getirmektedir. Bu calisma,
matematik egitiminde mobil teknolojiler kullanimina yonelik ortaokul 6grencilerinin 6z yeterlik
inang diizeylerini incelemeyi amaglamaktadir. Bu amag¢ dogrultusunda, ¢alismada asagidaki
sorulara cevaplar aranmistir:

e Matematik derslerinde ortaokul dgrencilerinin mobil 6grenme kullanimina y6nelik 6z
yeterlikleri hangi seviyededir?
e Matematik derslerinde ortaokul 68rencilerinin mobil 6grenmenin kullanimina yonelik
0z yeterlikleri
o Simif diizeyine gore,
© Cinsiyete gore,
o Internet kullanim siiresine gore,
© Mobil cihazlara erisilebilirlige gore farklilik gostermekte midir?

YONTEM

Verilerin analizine ait bilgiler arastirmanin modeli, 6rneklem ve veri toplama araglar1 basliklari

altinda sunulmustur. “Giris” béliimiint sirasiyla “Yontem”, “Bulgular”, “Sonuclar ve Tartisma”
boliimleri izlemelidir.

Arastirmanin Modeli

Bu arastirmada giintimiizde ya da ge¢misteki bir durumun degistirilmeden, oldugu sekliyle
tasvir edilmesini saglayan nicel arastirma desenlerinden biri olan tarama modeli uygulanmistir.
Calismanin iceriginde olaylari, varliklari, grup veya kurumlar agiklayan veya tanimlayan
nitelikte olan betimsel ¢alismadan yararlanilmistir (Kaptan, 1998). Bu ¢alismada, matematik
derslerinde ortaokul 6grencilerinin mobil 6grenme kullanimina iliskin 6z yeterliklerinin
durumu arastirilip incelenmistir.

Evren ve Orneklem

Calismaya 2020-2021 Egitim-Ogretim dénemi Bartin ili merkez ilgeye bagli olan ortaokullardaki
381 ogrenci katilmistir. Fakat 381 6grenciden 31 6grencinin kullandiklar1 mobil cihazlan
olmadigl icin ¢alismaya dahil edilmemistir. Boylece ¢alismanin drneklemi 5,6,7 ve 8. siniflarda
0grenim goren 350 ortaokul 6grencisi olusturmustur. Tablo 1’de bu o&grencilerin sinif
diizeylerine gore sayilari ve toplam katilimci sayisina gore ylizdelikleri belirtilmistir.
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Tablo 1. Arastirmaya katilan 6grencilerin sinif diizeyleri ve toplam katilimci sayisina gore

yuzdelikleri
Sinif Diizeyi N %
5. Simuf 74 %21.3
6. Siif 119 %34
7. Simuf 81 %23
8. Siif 76 %21.7
Toplam 350 %100

Tablo 1’e gore ¢alismaya dahil olan 6grencilerin 76’s1 %21.7 oran ile 8. sinif, 81'i %23 6grenci
orantile 7. sinif, 119'u %34 oran ile 6. sinif, 74’11 ise %21.3’liik oran ile 5. sinif 6grencileridir.

Veri Toplama Araglar

Arastirmalarda gerekli bilgilere ulasabilmek icin giivenilir, uygun ve gecerli bir 6lgme araci ile
calismak sonuglar ve degerlendirme agisindan 6nemlidir. Bu sebeple calismada gegerlilik ve
giivenirlik calismalar yapilarak gelistirilen “Mobil Ogrenme Araglarin1 Kullanma Oz-yeterligi
Oceg” kullanilmistir (Sener, 2016).

Kullanilan 6l¢egin ilk boéliimiinde arastirmaya katilan bireylerin kisisel 6zellikleriyle ilgili anket
sorular1 bulunmaktadir. Bu sorular katilimci 6grencilerin cinsiyetleri, sinif diizeyleri, mobil
cihazlar sahiplik durumlari ve gilinliik internet kullanim siirelerine dair bilgi almaya y6nelik
sorulardan olusmaktadir.

Olgegin ikinci boliimiinde ise mobil 6grenme araglarini kullanmaya yonelik 6z yeterlikleri ile
ilgili anket sorular1 bulunmaktadir. Olgek 27 maddeden meydana gelmekte ve 5’li likert bicimde
olup 1-kesinlikle katilmiyorum, 2-katilmiyorum, 3-kararsizim, 4-katiliyorum ve 5-kesinlikle
katiliyorum seklinde puanlanmaktadir. Olgekten alinabilecek en diigiik puan 27 iken en yiiksek
alinabilecek puan 135'dir.

Verilerin Analizi

Calismalarin analizleri SPSS 25 programi kullanilarak gerceklestirilmistir. Arastirmada verilerin
normal dagilima uygun olup olmadigini belirlemek i¢in Basiklik - Carpiklik degerlerine
bakilmistir. Hair ve digerlerine (2013) gore verilerin Basiklik - Carpiklik degerlerinin (-1, +1)
araliginda, George ve Mallery (2010) gore verilerin Basiklik - Carpiklik degerlerinin (-2 , +2)
araliginda degistiginde verilerin normal dagilim gosterdigini belirtmislerdir. Bu bilgiler 15181nda,
yapilan analizler ile verilerin Basiklik - Carpiklik degerlerinin (-1 - +1) arasinda oldugu tespit
edilmis ve verilerin normal dagildig1 belirlenmistir. Toplanan veriler normal dagihm
gosterdiginden parametrik istatistiksel testler arasindan ANOVA ve bagimsiz érneklem t testi
tercih edilmistir. Sener (2016), 6lgegin giivenirlik hesaplamasinda Cronbach Alpha i¢ tutarlik
katsayisini 0,92 olarak belirlemistir. Bu ¢alisma icin giivenirlik hesaplamasi tekrar yapilmis ve
Cronbach Alpha i¢ tutarlik katsayisinin arastirmada 0,94 oldugu goriilmustiir.

BULGULAR

Calisma icerisinde wuygulanan o6l¢cme araglarinin sonucunda edinilen veriler asagida
belirtilmistir. Tablo 2’de 6grenci sayilarinin cinsiyete gore dagilimlar: sunulmustur.
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Tablo 2. Ogrenci sayilarinin cinsiyete gore dagilimi

Cinsiyet N f
Erkek 129 %36.9
Kiz 221 %63.1
Toplam 350 %100

Tablo 2’de ¢alismaya 129 erkek 6grenci %36.9 oran ile ve 221 kiz 6grencinin de %63.1 orani ile
katildig1 goriilmektedir. Tablo 3’te calismaya katilan 6grencilerin kendilerine ait mobil
cihazlarinin olup olmadigini sorgulamaya yonelik sorudan edinilen veriler belirtilmistir.

Tablo 3. Ogrencilerin kendilerine ait mobil cihazlar olup-olmama durumlari

Kendinize ait mobil cihaziniz var mi1? N f
Evet 288 %82.3
Aile bireylerimle ortak kullaniyorum 62 %17.7
Toplam 350 %100

Ogrencilerin %82.3’tiniin (288 o6grenci) yiiksek bir oranla kendine ait bir mobil cihaz
bulundugu, %17.7’sinin (62 6grenci) mobil cihazlar ailedeki bireylerle ortak kullandig1 Tablo
3’te gosterilmektedir. Tablo 4’'te, ortaokul 6grencilerinin mobil cihazlar1 ve mobil 6grenme
aracglarin1 kullanabilme 6z yeterlik durumlarini 6grenmeye yonelik sorulara ait veriler
gorilmektedir.

Tablo 4. Ortaokul 6grencilerinin mobil 6grenmenin kullanimina yonelik 6z yeterliklerine iliskin
betimsel istatistikler

Alt Faktorler N X Ss

Mobil Cihazlarla e-posta Kullanabilme ve Dosya Paylasabilme 350 3.60 1.11
Bir Mobil Ogrenme Ortamiyla Beraber Sosyal Paylasim / Anlik iletisim 350 4.04 96
Uygulamalar1 Kullanabilme

Mobil Cihazlarla Ders Etkinlikleri Yapabilme 350 4.23 .76
Mobil Cihazlarla Elektronik Bilgi Kaynaklarini Kullanabilme 350 391 .92
Mobil Cihaz Kullanabilme 350 3.73 .80
Genel Olgek 350 3.88 74

Tablo 4’e gore 6grencilerin matematik 6gretiminde mobil 6grenme 6z-yeterlik diizeylerinin
ylksek oldugu soylenebilir. Alt faktorler boyutunda en yiiksek ortalamaya sahip olan faktoriin
“Mobil Cihazlarla Ders Etkinlikleri Yapabilme” oldugu, en diisik ortalamanin ise “Mobil
Cihazlarla e-posta Kullanabilme ve Dosya Paylasabilme” alt faktérii oldugu sonucu
cikarilmaktadir. Tablo 5°te ortaokul 6grencilerinin matematik derslerinde mobil 6grenme
kullanimindaki 6z yeterliklerinin sinif diizeyine gore sonuglari gosterilmektedir.

Tablo 5. Ortaokul 6grencilerinin mobil 6grenme 6z yeterlik diizeylerinin sinif seviyelerine gore
karsilastirmas1 ANOVA testi sonuglari

Ozyeterlik Sinif Diizeyi N D¢ ss F 4 Anlamli Fark
Sinif Seviyesine Gore 5 74 3.60 0.81 5.028 .002 5-6 Simiflar
Ozyeterlik Seviyeleri 6 119 4.01 0.76 5-7 Siniflar
7 81 3.95 0.69
8 76 3.89 0.65
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Matematik derslerinde ortaokul 6grencilerinin sinif diizeylerine gére mobil 6grenmenin
kullanimina yonelik 6z yeterlikleri arasinda en yliksek ortalamaya sahip olan (X=4.01) sinifin 6.
sinif oldugu Tablo 5’te gorilmektedir. En diisiik ortalamaya sahip sinifin ise (X=3,60) 5. sinif
oldugu anlasilmaktadir. Varyans analizi parametrik testi, katilimcilarin m-6grenmenin
kullanimina yonelik 6z yeterliklerinin anlaml bir sekilde farklilasip farklilagsmadigini test etmek
icin kullanilmistir. Varyans analizi testi sonucunda F=5,028 (p<0,05) istatistiksel olarak anlaml
farklilik hesaplanmistir. Siniflar arasi olusan farkin kaynagini belirlemek icin hangi Post-Hoc
testi kullanilacagini tespit etmek {izere varyans homojenligi incelenmis ve homojen dagilim
gosterdigi goriilmiistiir. Boylece, Post Hoc testlerinden Tukey testi, farkliligin kaynagini test
etmek i¢in uygulanmistir. Bunun sonucunda farkliligin yoéniiniin 5-6 ve 5-7 siniflar seklinde
oldugu goriilmustiir. 5. siif 6grencilerinin m-6grenme 6z yeterliginin 6. ve 7. sif
ogrencilerinden anlaml olarak diisiik oldugu sonucuna ulasilmistir. Tablo 6, ortaokul
ogrencilerinin matematik derslerinde mobil 6grenme kullanimindaki 6z yeterliklerinin
cinsiyete gore sonuclari gostermektedir.

Tablo 6. Cinsiyete gore 6z yeterlik puanlari t testi sonucu

Gruplar N X ss t p
Kiz 221 3.84 0.74
-1.481 0.140
Erkek 129 3.96 0.74

Tablo 6’ya gore erkek 6grencilerin 6z yeterlik puanlar1 ortalamasi (k=3.96), kiz 6grencilerin ise
0z yeterlik puanlarinin ortalamasi (X=3.84) olarak gorilmiistiir. Bagimsiz 6rneklemler t testi,
erkek ve kizlarin puanlar1 arasinda anlamlh bir farkliik olup olmadiginin anlasilmasi icin
uygulanmistir. Sonuglara bakildiginda erkek ve kiz gruplar1 arasinda 6z yeterlik puanlari
bakimindan anlaml bir farklilik olmadig1 anlasilmistir [t=-1,481 p>,05]. Tablo 7’de ortaokul
ogrencilerinin matematik derslerinde mobil 6grenme kullanimindaki 6z yeterliklerinin mobil
cihazlara erisilebilirligine gore sonuclar1 goriilmektedir.

Tablo 7. Mobil cihaz sahip olma durumuna gore 6z yeterlik puanlari t testi sonucu

Gruplar N X SS t p
Kendime ait 288 3.92 0.73
1.886 0.060
Ortak 62 3.72 0.80

Tablo 7’ye gore kendilerine ait mobil cihazi olan 6grencilerin 6z yeterlik puanlar ortalamasi
(X=3.92), aile bireyleriyle ortak mobil cihaz kullanan 6grencilerin ise 6z yeterlik puanlarinin
ortalamasi (X=3.72) olarak goriilmiistiir. Bagimsiz érneklemler t testi, iki grup puanlari arasinda
anlamh bir farklilik olup olmadiginin anlasilmasi i¢in uygulanmistir. Sonuclara bakildiginda
gruplar arasinda 6z yeterlik puanlar1 bakimindan anlamli bir farklilik olmadig1 anlasilmistir
[t=1,886 p>,05]. Tablo 8'de ortaokul 6grencilerinin matematik derslerinde mobil 6grenme
kullanimindaki 6z yeterliklerinin internette gecirilen zamana gore sonuglar: goriilmektedir.

Tablo 8. Ortaokul dgrencilerinin mobil 6grenme 6z yeterlik diizeylerinin internet kullanim
strelerine gore karsilastirmasi ANOVA testi sonuclari

Ozyeterlik Zaman N b'¢ SS F 4 Anlamli Fark

Giinliik Internet 1 saatten az 34 3.72 0.821 2.305 0,077 Anlaml fark

Kullanim Siiresi 1-2 saat 109 3.78 0.681 bulunmamistir
2-4 saat 100 4.01 0.765

4 saatten¢cok 107 3.92 0.761
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Matematik derslerinde ortaokul oOgrencilerinin internet kullanim siirelerine goére mobil
o0grenmenin kullanimina yonelik 6z yeterlikleri arasinda en yiliksek ortalamaya sahip olan
zaman araliginin 2-4 saat arasinda kullanan (k=4.01) grupta oldugu Tablo 8’de gériilmektedir.
En disiik ortalamaya sahip grubun ise 1 saatten az kullanan (k%=3.72) grup oldugu
anlasilmaktadir. Varyans analizi parametrik testi, katihmcilarin m-6grenmenin kullanimina
yonelik 6z yeterliklerinin anlamli bir sekilde farkhlasip farklilasmadigini test etmek igin
kullanilmistir. Varyans analizi testi sonucunda F= 2.305 (p>,05) istatistiksel olarak farklilik
olmadig: tespit edilmistir.

TARTISMA ve SONUC

Gelisen teknolojiyle birlikte bir¢cok alanda oldugu gibi egitim alaninda da yeni uygulama, yazilim
ve kaynaklar bu sektére katki saglamaya baslamistir (Ustiin, 2021). Internet tabanh bilgisayar
sistemleri yiiz ylze egitimden farkli olarak uzaktan egitimde de 2019 yili 6ncesinde bazi
tilkelerde etkin olarak kullanilmaktaydi. Herkes icin yeni bir dénemin baslamasina sebep olan
Covid-19 pandemisi sonrasi, tiim diinyada uzaktan egitim sistemlerine ¢ok hizli bir gecis
yapilmak durumunda kalinmistir (Romero-Rodriguez ve digerleri, 2020). Uzaktan egitimin
vazgecilmez Ogeleri arasinda olan ayni zamanda yaygin ve etkin olarak kullanilan mobil
0grenme, 6gretici ve 6grenenlerin bulunduklari yere ve o anki zamana bagimli kalmaksizin
egitimin sirdiriilebilecegi bir alternatif sunmaktadir (Corbeil & Valdes-Corbeil, 2007).
Geleneksel 6grenmeye ait metotlarin aksine daha esnek bir yaklasimla 6grencilerin 6grenme
deneyimlerini yonetmeyi saglayan mobil 6grenme, mobil cihazlar sayesinde egitimsel agidan
yararl olmaktadir (Al-Hunaiyyan, Alhajri & Al-Sharhan, 2018; Kinash, Brand & Mathew, 2012).
Sayilara, formiillere ve geometrik sekillere dayali olan matematik dersi, mobil 6grenme
teknolojilerini uygulamak ve egitimcilere hizmet saglamak i¢in bicilmis bir kaftandir. Gériintii
ve modellestirmeden yararlanilarak verilen matematik egitimi, 68renci basarisinda énemli bir
rol oynamaktadir (Presmeg, 2020). Matematik dersi i¢in kullanilan mobil 6grenme platformlari,
istenilen yer ve zamanda, kendine 6zgii ve farkly, ilgi cekici gorsellerle birlestirilen ayni zamanda
ogrencilerin bagimsiz olarak 6grenip 6grenme ¢iktilarini iyilestirebilecekleri 6grenme ortamlari
olarak tanimlanabilir (Suprianto, Ahmadi & Suminar, 2019). Bu tiir platformlar 6grencilerin
eglenerek matematik egitimlerine katkida bulunurken bir taraftan da bilgi ve iletisim
teknolojilerini hizli ve etkin sekilde kullanmalarini saglamaktadir (Suprianto ve digerleri, 2019;
Lin & Jou, 2013). Pandemi déneminde ihtiya¢ ve kullanimlarinin arttigi matematik mobil
o0grenme platformlarinin verimli ve etkin sekilde kullanilabilmesi, 6grencilerin akademik
basarilar;, bu konudaki 6zgiivenlerinin artmasi, matematik egitimlerinin devamhligi ve
gelistirilmesi icin ¢ok blyiik 6nem arz etmektedir. Bu gerekceler cercevesinde yapilmis olan
calismada matematik derslerinde ortaokul 6grencilerinin mobil 6grenme arag ve platformlarini
kullanimina ait 6z yeterlikleri arastirilmistir.

Calismanin sonuglarina bakildiginda katilimcilarin %82.3'tintin kendine ait bir mobil cihaza
sahip oldugu ve %17.7’sinin de evlerindeki mobil aygit1 aile bireyleriyle ortak kullandigi
gorilmektedir. Verilerdeki bu farklihgin ekonomik durum, ailelerin denetim mekanizmasi ve
¢ocuklarin ilgi alanlaryla ilgili nedenlere bagli olabilecegi diisiiniilmektedir. Ogrencilerin
¢ogunun egitimlerinde kullanabilecegi bir teknolojiye sahip olmasi ve mobil teknolojiyi
kullanmaya yo6nelik 6z yeterlik algilarinin yiiksek olmasi egitsel olarak kullanilmasinin 6ntinii
agmaktadir. Bu baglamda, okulda matematik derslerinde verilen 6devler, mobil 6grenme
platformlarina aktarilabilir ve 6grencilerin uygulamalardaki gorseller esliginde mekan ve
zamana bagll kalmadan daha iyi bir matematik 6grenimi gérmeleri saglanabilir. Isvicre’de
yapilan bir calismaya gore ev 6devlerini mobil uygulamalar ile yerine getiren 6grenciler, sadece
Odevlerini yapma gorevlerini yerine getirmekle kalmamis ayni zamanda kendi egitim medya
ortamlarini giinliik hayatlariyla birlestirerek ihtiya¢ ve olanaklarina gore kendi aktif 6grenme
alanlarini da iretmislerdir (Rummler, Grabensteiner & Schneider Stingelin, 2020). Bu da okulun
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0grenme ortamiyla okul disindaki giinliik hayatin 6rtiismesini saglayarak 6grencinin 6z yeterlik
inanclarinin lehine de bir durum sergilemelerini saglamistir. Yapilan farkl bir arastirmaya gore
sinava hazirlik icin mobil uygulama kullanan tiniversite 6grencilerinin geleneksel yontemlerle
calisan 6grencilere gore daha yliksek sinav basarisi gosterdikleri goriilmiistiir (Hashim, Ahmad
ve Ahmad, 2011). Ayrica baska bir ¢calismaya gore de akademik basari i¢in temel faktorlerden
birinin égrenci 6z yeterligi oldugu belirtilmektedir (Olivier ve digerleri, 2019). Ornek verilen
calismalara paralel olacak sekilde matematik egitiminde mobil 6grenme 6z yeterlik algisi yliksek
¢ikan ortaokul Ogrencilerine yonelik akademik basarilarini arttirmak icin mobil 6grenme
uygulamalarindan yararlanilabilinir.

Arastirmanin sonuglari incelendiginde mobil 6grenme cihazlarinin kullanimina ait 6z yeterlik
alt faktorlerinde en yliksek ortalamaya sahip olan faktoriin “Mobil Cihazlarla Ders Etkinlikleri
Yapabilme” oldugu goériilmektedir. Bu sonug, ortaokul 6grencilerinin mobil cihaz kullanabilme
0z yeterliklerinin iyi bir diizeyde oldugunu ve bu konuda genele bakildiginda sorun
yasamadiklarin1 kanitlamaktadir. Nikolopoulou ve Gialamas (2017)'a gore oOgrencilerin
bilgisayar ile ilgili teknolojileri kullanma 6z yeterligi ve tutumlar 6grencilerin mobil 6grenmeye
katiliminin basarisini etkileyen temel faktorlerdir. Buna goére, mobil cihazlar1 kullanma 6z
yeterligine sahip olan 6grenciler mobil 6grenme katiliminda basarili olabilmektedirler. Ayrica,
ogrencilerin derslerde mobil aygit kullanabilme 6z yeterlikleri, mobil 6grenmeden aldiklar
hazz1 da dogrudan etkileyebilmektedir (Chao, 2019). Ogrencilerin motivasyonlarinin dogrudan
akademik basarilariyla baglantili oldugu diistiniildiiginde (Froiland ve digerleri, 2012), mobil
ogrenme ders etkinliklerinde 6z yeterlikleri iyi seviyede olan 6grenciler hem ders katiliminda
hem de ders motivasyonlarina bagh olarak akademik basarilarinda yeterli seviyeye
ulasabilmektedirler.

Calismaya gore matematik dersinde ortaokul 6grencilerinin mobil 6grenme araglarinin
kullanimina yonelik 6z yeterliklerinin sinif dlizeyine gore sonuglarinda en yiiksek ortalamaya
sahip olan sinifin 6. sinif, en diisiik ortalamaya sahip olan sinifin ise 5. sinif oldugu goriilmiistiir.
Arastirmaya bakildiginda istatiksel anlamli farkliliklar bulundugu saptanmistir. Anlamh
farkliliklarin sinif diizeylerine goére “5. - 6. smniflar” ve “5. - 7. siiflar” arasinda oldugu
goriilmektedir. Elde edilen bu sonucun simnif seviyesi arttikca mobil 6grenme araclarinin
kullanim ve beceri oraninin da artmasiyla ilgili oldugu soylenebilir. Bununla beraber
alanyazinda bu konuyla ilgili farkli bulgular mevcuttur. Ornegin, bir ¢alismaya gére mobil
o0grenmede sinif diizeyi farklihgi degil 6grencilerin ders disindaki baglantilar1 ve 6grenci
06grenme modlarinin etkili oldugu sdylenmistir. Calisma sonucuna paralel olarak Sener (2016)’e
gore, mobil 6grenme araglarini kullanma 6z yeterliklerinin ortaokul 6grencileri arasinda sinif
seviyesine bagl olarak anlamh farklilik mevcuttur. Her ne kadar alanyazinda farkli sonuclar
mevcut olsa da Ogrencilere sunulacak mobil 6grenme uygulamalarinin da 6grencilerin
seviyesine uygun sekilde secilip ya da tasarlanip uygulanmasi, 6grencilerin 6z yeterlik
inanglarinin kuvvetlenmesi acgisindan 6nemli oldugu sonucu cikarilabilir. Ayrica sonuglar
incelendiginde cinsiyet bakimindan anlaml bir farkliligin olmadig1 anlasilmaktadir. Benzer
sekilde, Yang (2012) mobil 6grenme cihazlarini kullanma 6z yeterlikleri ve tutumlari cinsiyete
bagl degildir sonucuna ulasmistur.

Arastirmanin sonuclarinda ortaokul 6grencilerinin internet kullanim siirelerine gore mobil
0grenme araclarini kullanim 6z yeterliklerine bakildiginda giinde 2-4 saat araliginda internet
kullanimi yapan grubun en yiiksek ortalamaya sahip oldugu goériilmektedir. En diisiik
ortalamaya sahip olan araligin da 1 saatten az olan grup oldugu saptanmistir. Ayrica yapilan
analizler sonucunda istatistiksel acidan anlaml bir farklilik olmadigi tespit edilmistir. Bu sonuca
gore interneti 1 saatten az bir slirede kullanmanin mobil 68renme araglarini kullanmay1 6grenip
bunlardan verim almada yetersiz kalma ihtimali oldugu diistiniilebilir. Bu verilere gore, ortaokul
ogrencilerinin mobil 6grenmede 6z yeterliklerini saglamalar i¢in gerekli surenin giinlik 1
saatten fazla oldugu ve en fazla da 4 saat oldugu sonucuna varilabilir. Belirtilen bu surelerde
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mobil cihazlarla egitim yoniinden etkilesim halinde olan 6grenciler, mobil cihaz 6z yeterlik
inanglarini elde etmis olabileceklerdir.

Diinyada bircok yonden dengeleri degistiren ve teknolojiyi egitimde hizli bir sekilde adapte
etmeye zorunlu kilan Covid-19 pandemisi, uzaktan egitimin vazgecilmezleri haline gelen mobil
0grenme aygitlarinin ve uygulamalarinin kullanimini son derece 6nemli hale getirmistir.
Ogrencilerin bu cihazlan kullanim 6z yeterliligi ise, derslere motive olma ve akademik basarilar
icin elzemdir (Kim & Suh, 2018). Daha 6nce yapilan calismalarin pandemi 6ncesi ve karma
egitimde gerceklestigi disiiniildiigiinde, bu ¢alisma farkli olarak tamamen uzaktan egitim
doneminde kullanilan mobil araclar ve uygulamalarin 6grencilerin 6z yeterlik inanclarina
yonelik farkl sonuglar verip degerlendirmeyi saglayacaktir. Elde edilecek veriler dogrultusunda
da konuyla ilgili teknik ve basariy1 etkileyebilecek aksakliklari bulup bunlarin diizeltilmesinin
oni acilabilecektir.

Calismanin sonuglarina gore mobil 6grenme uygulamalari ortaokul matematik dersi 6devlerine,
hazirlik test ve sinavlarina entegre edilebilir. Ayn1i zamanda mobil internet alt yapilari
gliclendirilebilir ve mobil uygulamalarin ve mobil cihaz kullanim stirelerinin 6grencilerin
seviyelerine gore hazirlanmalar ve secilmeleri 6grencilerin bu cihazlar kullanma y6niindeki
ozguvenlerini artirip derslerdeki verime katki yaparak 6grencilerin basarilarinin yiikselmesini
saglayabilir. Arastirmada tek bir ders baz alinarak bu ders ile ilgili veriler toplanip analiz
edilmistir. Bundan sonraki ¢alismalarda bu arastirmada matematik dersi yerine fen bilgisi gibi
farkli sayisal derslere yonelik calismalar yapilabilecegi gibi sozel ya da psikomotor beceriler
gerektiren derslere yonelik mobil 6grenmeyle ilgili calismalar yapilabilir. Ayrica mobil
0grenmenin 0z yeterlik yerine akademik basari, tutum ve motivasyon iizerinde etkileri deneysel
calismalarla incelenebilir.
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Abstract

This study aims to examine secondary school students' self-efficacy beliefs regarding mobile learning in
mathematics education. Within the scope of the study, the scanning model was used to examine the
secondary school students' self-efficacy in using mobile devices in mathematics lessons. 350 students
studying at secondary schools in the central district of Bartin province participated in the research in the
2020-2021 academic year. Personal information form and self-efficacy scale of using mobile learning tools
were used to collect data. According to the results of the study, the students’ self-efficacy for using mobile
devices was found to be high, and it was determined that the factor with the highest average among the
sub-factors of the scale used was "Performing Lesson Activities with Mobile Devices". When mobile
learning self-efficacy was examined according to grade levels, it was seen that there was a significant
difference between 5t and 6th grades and 5t and 7th grades. It was found that the participants who had
mobile devices have the highest mobile device usage self-efficacy on average. When the duration of
internet use is taken into account, students who use the internet for 2-4 hours have the highest level of
self-efficacy and students who use the internet for less than 1 hour have the lowest level of self-efficacy.
In addition, it has been determined that there is no statistically significant difference in mobile learning
self-efficacy of students according to gender.

Keywords: Distance education, Self-efficacy, Mobile applications, Mobile devices

INTRODUCTION

The Covid-19 virus, one of the best reminders of the importance of health today, has condemned
us to try innovations in the field of education, as well as in many other fields (Aslan and Sayek,
2020). At the beginning of these innovations are the innovations in the distance education
system (Wolinsky, 2020). Distance education is a type of education system that is carried out in
the desired place without the need for teachers and students to go to school and is supported by
various technologies (Berge, 2013). Conducting distance education live, video and audio with
portable devices other than fixed technological devices defines mobile learning (Valentine,
2002). Distance education, which is applied in cases where students cannot continue face-to-
face education, can be sustained as mobile learning with the most comfortable portable
technological devices (Hall et al., 2020).

Mobile devices provide the opportunity to continue education regardless of location (Kukulska-
Hulme and Shield, 2008). It is clearly stated by researchers that mobile devices are at the top of
the list of indispensable elements in our daily lives (Ciloglu, Ozeren, & Ustun, 2021; Mcconatha,
Praul, & Lynch, 2008). In today's world, where the accessibility to mobile devices has increased
with phone, tablet and portable internet technologies and the interest in mobile learning has
increased, knowing students’ mobile device usage habits gains importance in many respects
(Elangovan & Mahrous, 2020). To the extent that students know how to use mobile devices, they
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can access course materials and use them comfortably (Bozkurt, 2017). This situation may
increase the learning level and course scores of the learners at the same rate (Kalinkara, 2017).
For this reason, in mobile learning, learners need to have a certain level of self-efficacy in using
mobile devices, and it is essential for mobile learning to be able to use the mobile device and get
efficiency from it (Williamson, Eynon, & Potter, 2020).

The self-efficacy of using mobile devices in mobile education has gained a very special value in
terms of continuing education in a healthy way during the pandemic period (Naciri, Baba,
Achbani, & Kharbach, 2020). While mobile learning was mostly used optionally and on a small
scale before the Covid-19 pandemic period, mobile learning during the pandemic period is
almost used by many schools around the world and has become essential for the continuity of
education (Hall et al., 2020). Students who cannot go to school due to the restrictions caused by
the pandemic should be able to use these devices in the best way possible (Romero-Rodriguez,
Aznar-Diaz, Hinojo-Lucena & Gémez-Garcia, 2020). This situation requires being able to manage
the education-teaching process in the most efficient way during the pandemic (Goh & Sandars,
2020).

The fact that mobile devices are mostly used in most countries during the Covid-19 period has
increased the importance of knowing the self-efficacy of students to use mobile devices (Saritas
& Barutgu, 2020). With the widespread use of mobile technologies, mobile learning in
mathematics teaching, on which research has increased, self-efficacy in using mobile devices,
more effective and efficient mobile learning devices in the future, and at the same time, it is of
great importance for the education and training in the pandemic process to be carried out in the
best way (Ali, 2020). This study aims to determine the self-efficacy belief levels of secondary
school students in using mobile devices in mathematics teaching.

Mobile Applications

Mobile applications which are defined as software created for mobile devices with special codes
and designs are now so intertwined with our daily life that it is difficult to imagine living without
them in the future. So much so that people spend 2-5 hours a day using the internet on mobile
devices and checking their phones 450-500 times a day (Cinar and Bilici, 2020).

We can see that mobile applications enable new excitement and opportunities in the field of
computing and many other fields of work. One of the most important of these fields of study is
mobile learning, which is much needed and used recently. In today's technology development
age, expanding the application areas and developing them to adapt to learning environments
makes environments with mobile learning infrastructures using more common.

While mobile device technology is changing the way we access information, we are faced with a
situation where access to data and information becomes independent of time and space. (Demir
and Akpinar, 2016). As Valk (2010) stated in his research, it is seen that mobile learning
facilitates learning by using smartphones or tablets. With the enrichment of the content by
making learning mobile, the use of mobile technologies in education has increased rapidly. Such
support of mobile learning by users is due to the rapid adoption of smartphones and tablets as
a new computing platform, together with the impact of the extraordinary growth in the field of
computing (Karakus et al., 2012). Along with enabling this situation to occur, the easy
accessibility feature of mobile learning makes it widespread use by students for educational
purposes.

It is unthinkable to think of any dimension of human life that is not spent with mobile
applications and development efforts. In this way, mobile learning becomes more effective,
efficient and enjoyable in both computer-related and non-computer fields. Al-Fahad (2009)
states that mobile learning improves the learning processes of students by ensuring the
permanence of knowledge. In addition, in the study conducted by Yau, Cheng, and Ho (2015), it
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was understood that this learning environment increased the interaction and cooperation
between student and student, teacher and student, and teacher and teacher.

The aim of instant access to information has become one of the focal points in people's lives and
learning architecture by using mobile technologies has gained importance. The development of
the usage capacities of mobile tools and their accessibility anywhere and anytime allows mobile
learning tools to be used more frequently (Ustun, 2019). As Ozdamli and Cavus (2011) stated in
their research, mobile devices are a potential tool for accessing learning materials anytime,
anywhere. In addition, it is known that most students have positive attitudes towards mobile
learning (Yang, 2012).

The importance of Self-efficacy in Mobile Learning

Self-efficacy is one of the factors that enable learners' behavior and thoughts to change in the act
of learning in terms of motivation (Schunk, 1991). Self-efficacy, which is effective and important
in the learning phase of students, defines the belief that the individual has in the abilities that
are necessary for the realization of cognitive resources, motivation and actions that are effective
in the face of events (Bandura, 1995). Self-efficacy also plays an important role in students’
motivational processes as it covers their psychological and emotional states (Bandura, 1993;
Stajkovic and Lithans, 2003). In this context, in cases where it is not directly understood to what
extent the learner can achieve a competence of his/her own, the self-efficacy belief can be
defined as the self-expression of the learner in terms of his/her own attitudes, beliefs and
experiences (Karaoglan-Yilmaz, Yilmaz, Ustiin, & Keser, 2019). Self-efficacy belief is used in
many areas as the most important predictor of human behavior or the factor that regulates the
decision process. Self-efficacy belief, which is thought to directly affect the professional success
of the individual, also increases the productivity of the individual in his/her work.

Self-efficacy of using technological devices in mobile learning directly affects the success level of
students (Karaoglan Yilmaz, Dilen & Durmus, 2018). In the studies, students who can use mobile
devices better have shown more success in the mobile learning system (Ag¢ikgiil, 2019). In the
current pandemic period, mobile device self-efficacy has become very important for the success
of students in the transition of schools to fully mobile education (Saritas and Barutcu, 2020).

Purpose of the Research

The Covid-19 virus, which negatively affects the field of education, as it does in almost every
field in the world, has caused schools to close and switch to distance education globally
(Gokbulut, 2020). Although mobile learning is the most used type of distance education, it has
also made it necessary to use mobile devices well in terms of students' success (Telli & Altun,
2020). Self-efficacy in using mobile devices has become very important in terms of the transition
to fully mobile education during the pandemic process (Ali, 2020).

Studies that blend mathematics education with mobile applications, which is one of the fields
where mobile technologies are needed to be used intensively in terms of education and training,
have been increasing recently (Yildiz, 2020). However, studies investigating mobile device self-
efficacy in mathematics education for mobile learning seem not sufficient (Saritas & Barutgu,
2020; Ali, 2020; Yildiz, 2020; Goh & Sandars, 2020). In this context, the exponential increase in
mobile devices and applications in mathematics education due to the fact that schools
completely switched to distance education during the pandemic period makes it even more
imperative to reveal students' mobile learning self-efficacy. This study aims to examine the self-
efficacy belief levels of secondary school students regarding the use of mobile technologies in
mathematics education. For this purpose, answers to the following questions were sought in the
study:

e What is the level of secondary school students' self-efficacy for mobile learning in
mathematics lessons?
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e Secondary school students' self-efficacy for the use of mobile learning in mathematics

lessons
© By grade level,
© By gender,
© According to the internet usage time,
© Does it differ in terms of accessibility to mobile devices?

METHOD

Information about the analysis of the data is presented under the titles of the research model,
samples and data collection tools. “Introduction” section should be followed by “Methods”,
“Results”, “Results and Discussion” sections respectively.

Research Model

The survey model, which is one of the quantitative research designs that allows to describe a
current or past situation as it is, was applied in this research. Descriptive study, which explains
or defines events, entities, groups or institutions, was used in the content of the study (Kaptan,
1998). In this study, secondary school students' self-efficacy related to the use of mobile learning
in mathematics lessons was investigated.

Population and Sample

Participants of the study were 381 students in secondary schools in the central district of Bartin
Province in the 2020-2021 academic year. However, 31 students out of 381 students were not
included in the study because they did not have a mobile device they could use. Therefore, the
sample of the study consisted of 350 secondary school students studying in the 5th, 6th, 7th and
8th grades. Table 1 shows the number of these students according to their grade levels and their
percentages according to the total number of participants.

Table 1. The total number of participants, their percentages and their grade levels

Grade Level N %
Gth Grade 74 21.3
6th Grade 119 34
7th Grade 81 23
gth Grade 76 21.7

Total 350 %7100

According to Table 1, 76 of the students included in the study were in the 8th grade with 21.7%,
81 were in the 7th grade with the rate of 23%, 119 were in the 6th grade with a rate of 34%, and
74 were in the 5th grade with a rate of 21.3%.

Data Collection Tools

Working with a reliable, appropriate and valid measurement tool in order to reach the necessary
information in research is important in terms of results and evaluation. For this reason, the "Self-
efficacy Scale for Using Mobile Learning Tools", which was developed by conducting validity and
reliability studies, was used in the study (Sener, 2016).

In the first part of the scale, there are questionnaire questions about the personal characteristics.
These questions are about the gender, grade level, ownership of mobile devices and daily
internet usage time.

In the second part of the scale, there are questions about the self-efficacy towards using mobile
learning tools. The scale consists of 27 items with a 5-point Likert format and is scored as 1-
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strongly disagree, 2-disagree, 3-undecided, 4-agree and 5-strongly agree. The lowest score that
can be taken from the scale is 27, while the highest score is 135.

Data Analysis

The analyzes of the studies were carried out using the SPSS 25 program. In the study, Kurtosis -
Skewness values were checked to determine whether the data were suitable for normal
distribution. According to Hair et al. (2013), the data show a normal distribution when the
Kurtosis - Skewness values of the data change within the range of (-1, +1), and according to
George and Mallery (2010), the data show a normal distribution when the Kurtosis - Skewness
values of the data change within the range of (-2, +2). In the light of these information, it was
determined by the analyzes that the Kurtosis - Skewness values of the data were between (-1 -
+1), and therefore, the data were normally distributed. ANOVA and independent sample t-test
were preferred among parametric statistical tests because the collected data showed normal
distribution. Sener (2016) determined the Cronbach Alpha internal consistency coefficient as
0.92 in the reliability calculation of the scale. The reliability calculation for this study was
recalculated and the Cronbach Alpha internal consistency coefficient was found to be 0.94 in the
study.

RESULTS

The data obtained as a result of the measurement tools applied in the study are given below.
Table 2 presents the number of student distribution by gender.

Table 2. Distribution of student numbers by gender

Gender N f
Male 129 36.9%

Female 221 63.1%
Total 350 100%

Table 2 shows that 129 male students participated in the study with a rate of 36.9% and 221
female students with a rate of 63.1%. Table 3 shows the results of whether the students have
their own mobile devices.

Table 3. Mobile device ownership status of students

Do you have your own mobile device? N f
Yes 288 82.3%
I share with family members 62 17.7%
Total 350 100%

Table 3 shows that 82.3% of the students (288 students) have a mobile device with a high rate,
and 17.7% (62 students) of them use mobile devices jointly with family members. Table 4 shows
the data related to the questions about the secondary school students' self-efficacy in using
mobile devices and mobile learning tools.
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Table 4. Descriptive statistics on secondary school students' self-efficacy for the use of mobile
learning

Alt Faktorler N X sd

Ability to Use Email and Share Files with Mobile Devices 350 3.60 1.11
Ability to Use Social Sharing / Instant Communication Applications with a 350 4.04 96
Mobile Learning Environment

Ability to perform Learning Activities with Mobile Devices 350 4.23 .76
Using Electronic Information Resources with Mobile Devices 350 391 92
Ability to Use Mobile Devices 350 3.73 .80
Overall Scale 350 3.88 74

According to Table 4, it can be said that students' mobile learning self-efficacy levels were high
in mathematics learning. It is concluded that the highest average is the sub-factors dimension of
"Ability to perform Learning Activities with Mobile Devices", and the lowest average is the sub-
factor of "Ability to Use Email and Share Files with Mobile Devices". Table 5 shows the results of
secondary school students' self-efficacy in using mobile learning in mathematics lessons by
grade level.

Table 5. Comparison of secondary school students' mobil learning self-efficacy levels according
to grade levels ANOVA test results

Self-Efficacy Grade Level N b'¢ sd F P Significant
Difference
Self-Efficacy Levels by 5 74 3.60 0.81 5.028 .002 5-6 Grades
Grade Level 6 119 4.01 0.76 5-7 Grades
7 81 3.95 0.69
8 76 3.89 0.65

Table 5 shows that the 6th grade has the highest average (k=4.01) among secondary school
students' self-efficacy for the use of mobile learning in the mathematics course. It is understood
that the 5th class has the lowest average (k=3.60). ANOVA was used to test whether participants’
self-efficacy for the use of m-learning differed significantly. Statistically significant difference
was calculated as a result of ANOVA F=5,028 (p<0.05). In order to determine which Post-Hoc
test will be used to determine the source of the difference between the grade levels, the
homogeneity of variance was examined and it was seen that it showed a homogeneous
distribution. Thus, the Tukey test, one of the Post Hoc tests, was applied to test the source of the
difference. As a result, there was a significant difference between 5 and 6 as well as 5 and 7 grade
levels. It was concluded that the m-learning self-efficacy of 5th grade students was significantly
lower than that of 6th and 7th grade students. Table 6 shows the results of secondary school
students' self-efficacy in using mobile learning in mathematics learning by gender.

Table 6. T-test result of self-efficacy scores by gender

Groups N b'¢ sd t p
Female 221 3.84 0.74
-1.481 0.140
Male 129 3.96 0.74
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According to Table 6, the average of the male students’ self-efficacy scores (¥=3.96) and the
female students' average self-efficacy scores (k=3.84) were seen. Independent samples t-test
was applied to understand whether there was a significant difference between the scores of
female students and male students. When the results were examined, it was understood that
there was no significant difference between the male and female groups in terms of self-efficacy
scores [t=-1.481 p>.05]. Table 7 shows the results of secondary school students' self-efficacy in
using mobile learning in mathematics lessons according to their accessibility to mobile devices.

Table 7. T-test result of Self-efficacy scores according to mobile device ownership

Groups N X sd t P
Belong to me 288 3.92 0.73
1.886 0.060
Shared 62 3.72 0.80

According to Table 7, the average of the self-efficacy scores of the students who have a mobile
device of their own is (X=3.92), and the average of the self-efficacy scores of the students who
use a mobile device together with their family members is (X=3.72). Independent samples t-test
was applied to understand whether there was a significant difference between the scores of the
two groups. When the results were examined, it was understood that there was no significant
difference between the groups in terms of self-efficacy scores [t=1.886 p>.05]. Table 8 shows the
results of secondary school students' self-efficacy in the use of mobile learning in mathematics
lessons according to the time spent on the Internet.

Table 8. Comparison of secondary school students' mobile learning self-efficacy levels according
to internet usage time ANOVA test results

Self-Efficacy Time N X sd F P Significant Difference
Daily  Internet Less than 1 34 3.72 0.821 2.305 0,077 No significant
Usage Time hour difference found

1-2 hours 109 3.78 0.681
2-4 hours 100 4.01 0.765
More than 4 107 3.92 0.761

hours

Table 8 shows that the time interval with the highest average among secondary school students'
self-efficacy for the use of mobile learning according to their internet usage time in mathematics
lessons is in the group that uses the internet between 2-4 hours (X=4.01). It is understood that
the group with the lowest mean is the group that uses less than 1 hour (¥=3.72). ANOVA was
used to test whether participants' self-efficacy for the use of m-learning differed significantly. It
was determined that there was no statistical difference as a result of the analysis of variance test
F=2.305 (p>.05).

DISCUSSION and CONCLUSION

With the emerging technology, new applications, software and resources have started to
contribute to many fields including the field of education (Ustiin, 2021). Internet-based
computer systems were used effectively in distance education in some countries before 2019,
unlike face-to-face education. After the Covid-19 pandemic, which caused the start of a new era
for everyone, a very rapid transition to distance education systems had to be made all over the
world (Romero-Rodriguez et al.,, 2020). Mobile learning, which is among the indispensable
elements of distance education and is widely and effectively used, offers an alternative learning

ISSN: 2602-2516
Journal of Interdisciplinary Educational Research 2022; 6(12);101-112 107



Journal of Interdisciplinary Educational Research

environment where education can be continued without being dependent on the location and
current time of the instructors and learners (Corbeil and Valdes-Corbeil, 2007). Unlike
traditional learning methods, mobile learning, which enables students to manage their learning
experiences with a more flexible approach, is educationally beneficial thanks to mobile devices
(Al-Hunaiyyan, Alhajri, & Al-Sharhan, 2018; Kinash, Brand, & Mathew, 2012). Mathematics
courses based on numbers, formulas and geometric shapes are perfect for applying mobile
learning technologies. Imagery and modeling play an important role in student success while
learning Mathematics (Presmeg, 2020). Mobile learning platforms used for mathematics lessons
can be defined as learning environments that can be combined with unique, different and
attractive visuals and where students can learn independently and improve their learning
outcomes at the desired place and time (Suprianto, Ahmadi & Suminar, 2019). Such platforms
not only enable students to use information and communication technologies quickly and
effectively, but also contribute to learning mathematics while having fun (Suprianto et al., 2019;
Lin & Jou, 2013). The efficient and effective use of mathematics mobile learning platforms, the
need and use of which have increased during the pandemic period, is of great importance for the
academic success of students, increasing their self-confidence, and the continuity and
development of mathematics education. In this study, which was carried out within the
framework of these reasons, the self-efficacy of secondary school students in the use of mobile
learning tools and platforms in mathematics lessons was investigated.

According to the results of the study, it is seen that 82.3% of the participants have a mobile
device of their own and 17.7% of them use the mobile device jointly with their family members.
It is thought that this difference in the data may be due to the reasons related to the economic
situation, the control mechanism of the families and the interests of the children. The fact that
most of the students have a technology that they can use in their education and that they have
high self-efficacy perceptions for using mobile technology paves the way for its educational use.
In this context, homework given in mathematics lessons at school can be transferred to mobile
learning platforms in which visuals can be provided and students can be offered a better
mathematics education without being tied to space and time. According to a study conducted in
Switzerland, students who do their homework with mobile applications not only fulfill their
homework duties, but also produce their own active learning spaces according to their needs
and possibilities by combining their educational media environments with their daily lives
(Rummler, Grabensteiner & Schneider Stingelin, 2020). This can be explained as the students
enhance their self-efficacy beliefs when the learning environment of the school overlaps with
the daily life outside the school. According to a different study, it was seen that university
students who use mobile applications for exam preparation show higher exam success than
students who study with traditional methods (Hashim, Ahmad & Ahmad, 2011). In addition, it is
stated in another study that one of the main factors for academic success is student self-efficacy
(Olivier et al., 2019). In parallel with these studies, mobile learning applications can be used to
increase the academic success of secondary school students who have a high perception of
mobile learning self-efficacy in mathematics education.

When the results of the research are examined, it is seen that the factor with the highest average
in the self-efficacy sub-factors of the use of mobile learning devices is "Ability to perform
Learning Activities with Mobile Devices". This result proves that secondary school students have
a good level of self-efficacy in using mobile devices and that they do not have any problems in
general. According to Nikolopoulou and Gialamas (2017), students' self-efficacy and attitudes
toward using computer-related technologies are the main factors affecting the success of
students' participation in mobile learning. Accordingly, students who have self-efficacy in using
mobile devices can be successful in mobile learning participation. In addition, students' self-
efficacy in using mobile devices in lessons can directly affect their enjoyment of mobile learning
(Chao, 2019). Considering that students' motivations are directly related to their academic
achievements (Froiland et al., 2012), students with high self-efficacy in mobile learning lesson
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activities can reach a sufficient level of academic achievement depending on class participation
and their motivation.

According to the study, it was seen that the class with the highest average in the results of the
secondary school students' self-efficacy for the use of mobile learning tools in a mathematics
course, according to the grade level, was the 6th grade, and the class with the lowest average
was the 5th grade. When the research was examined, it was determined that there were
statistically significant differences. It is seen that there are significant differences between “5th-
6th grades” and “5th-7th grades” according to grade levels. It can be said that this result is
related to the increase in the use and skill ratio of mobile learning tools as the grade level
increases. However, there are different findings on this subject in the literature. For example,
according to a study, it was said that students' connections outside the classroom and student
learning modes were effective, not class level differences, in mobile learning. In parallel with the
results of the study, according to Sener (2016), there is a significant difference in the self-efficacy
of using mobile learning tools among secondary school students depending on the grade level.
Although there are different results in the literature, it can be concluded that the selection or
design and application of mobile learning applications to be presented to students in accordance
with the level of students is important in terms of strengthening students' self-efficacy beliefs.
In addition, when the results are examined, it is understood that there is no significant difference
in terms of gender. Similarly, Yang (2012) concluded that self-efficacy and attitudes towards
using mobile learning devices do not depend on gender.

In the results of the research, when the self-efficacy of using mobile learning tools according to
the internet usage time of the secondary school students is examined, it is seen that the group
that uses the internet between 2-4 hours a day has the highest average. It was determined that
the interval with the lowest mean was less than 1 hour. In addition, as a result of the analyzes
made, it was determined that there was no statistically significant difference. According to this
result, it can be thought that using the internet in less than 1 hour is likely to be insufficient in
learning how to use mobile learning tools and getting efficiency from them. According to these
data, it can be concluded that the time required for secondary school students to achieve self-
efficacy in mobile learning is more than 1 hour per day, and at most 4 hours. Students who
interact with mobile devices in terms of education during these periods may have acquired
mobile device self-efficacy beliefs.

The Covid-19 pandemic, which has changed the balance in many ways in the world and has made
it necessary to adapt technology in education, has made the use of mobile learning devices and
applications, which have become indispensable for distance education, extremely important.
Students' self-efficacy in using these devices is essential for their motivation for the lessons and
their academic success (Kim & Suh, 2018). Considering that the previous studies were carried
out in pre-pandemic and coeducational education, this study will provide different results and
evaluation of the students' self-efficacy beliefs of the mobile tools and applications used in the
distance education period. In line with the data to be obtained, it will be possible to find and
correct the problems that may affect the technical and success related to the subject.

According to the results of the study, mobile learning applications can be integrated into
secondary school mathematics course assignments, preparatory tests and exams. At the same
time, mobile internet infrastructures can be strengthened, and the preparation and selection of
mobile applications and mobile device usage times according to students' levels can increase
students' self-confidence in using these devices and contribute to the efficiency of the lessons,
thereby increasing the success of students. In the research, data related to this course were
collected and analyzed based on a single course. In future studies, in this research, instead of
mathematics, studies can be conducted on different numerical courses such as science, as well
as studies on mobile learning for courses that require verbal or psychomotor skills. In addition,
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the effects of mobile learning on academic achievement, attitude and motivation instead of self-
efficacy can be examined with experimental studies.
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