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Arzu AYDOGAN YENMEZ, Semirhan GOKCE

OGRENCi GOZUNDEN UZAKTAN MATEMATIK OGRENIMi: SENTIMENT ANALIZi
0z:

Covid-19 salgin siirecinde, iilkeler gesitli dnlemler almis ve bunun 6nemli bir
yansimast da egitim politikasinda olmustur. Salgin, diinya genelinde uzaktan egi-
timi zorunlu kilmistir. Bu zorunluluk kapsaminda birgok {ilke uzaktan egitimin
daha nitelikli yiriitiillebilmesi i¢in arayis icerisine girmistir. Calismanin amaci,
6grencilerin uzaktan egitim siirecindeki matematik 6grenmeye yonelik algilarini
metaforlar yoluyla belirlemektir. Metaforlarin duygu ytikleri ile kullanilan 6gretim
yaklagimi, matematik dzyeterligi ve bilgisayar 6zyeterligi degiskenleri ile iligkisi-
nin ortaya ¢ikarilmasi amaglanmigtir. Ayni zamanda, 6grenci goriisleri ile uzaktan
egitimde matematik 6grenmenin degerlendirilmesi hedeflenmistir. Bu ¢alismada
betimsel arastirma yontemlerinden tarama modeli kullanilmistir. Caligmanin ka-
tiimeilarin: farkli bolgelerde 6grenim géren 201 ortaokul 6grencisi olusturmak-
tadir. Yiiriitilen analizlerde metaforlarin duygu yiikit VADER (Valence Aware
Dictionary and sEntiment Reasoner) ile belirlenmistir. Ogrencilerin metafor si-
niflandirmas: kullanilarak yiiritilen tek yonli ANOVA analizleri ile kullanilan
6gretim yaklasimi, matematik 6zyeterligi ve bilgisayar 6zyeterligi puanlarinin ilgili
siniflandirmalar baglaminda anlamli farklilik yaratip yaratmadigr incelenmistir.
Ogrenci goriisleri ise icerik analizine tabi tutulmustur. Uzaktan egitimin gelecekte
de hayatimizin vazgegilmez bir pargasi olacagi varsayildiginda 6gretimin gergek-
lestirilecegi platformlarda olmasi gereken 6gelerle ve 6grenme ortaminin gerekli-
likleri ile bu arastirmanin sonuglarinin uzaktan egitimin niteligi i¢in 6nemli bul-
gular sundugu diisiiniilmektedir.

Anahtar Kelimeler: : Uzaktan Egitim, Matematik Ogretimi, Metafor, Sentiment
Analizi, Ogrenci Goriisleri.

e %

LEARNING MATHEMATICS IN DISTANCE EDUCATION THROUGH STUDENTS’
EYES: SENTIMENT ANALYSIS

ABSTRACT:

Countries implemented a variety of measures with education policy during the
Covid-19 epidemic so that distance education has become compulsory all over the
world. Many countries have endeavored to conduct more qualified online educati-
on as a result of this need. The purpose of this study is to use metaphors to identify
students’ perspectives of mathematics learning in distance education. It is also ai-
med to reveal the relationship of metaphors with emotional loads and the variables
of teaching approach, mathematics self-efficacy and computer self-efficacy. Survey
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model, which is one of the descriptive research approaches, was employed in this
study and a total of 201 elementary school students from various regions of Tur-
key participated to the study. Valence Aware Dictionary and sEntiment Reasoner
(VADER) assessed the emotional load of the metaphors. With one-way ANOVA
analysis conducted using metaphor classification, it was examined whether the te-
aching approach, mathematics self-efficacy and computer self-efficacy scores cre-
ated a significant difference in the context of the relevant classifications. Student
opinions were subjected to content analysis. Assuming that distance education will
become an integral part of our lives in the future, it is anticipated that the findings
of this study will provide important insights into the elements that should be inc-
luded in the platforms where teaching will take place, as well as the requirements
of the learning environment.

Keywords: Distance Education, Mathematics Learning, Metaphor, Sentiment
Analysis, Student Opinions.

k%
GIRIS

Covid-19 salgin1 siirecinde, iilkeler cesitli dnlemler almis ve bunun onemli
bir yansimasi da egitim politikasinda olmustur. Salgin, diinya genelinde uzaktan
egitimi zorunlu kilmistir. Tiirkiyede de salgin déneminde egitim gereksiniminin
karsilanmasi noktasinda uzaktan egitime hizli bir gecis yapilmigstir. Bu zorunluluk
kapsaminda bir¢ok iilke uzaktan egitimin daha nitelikli ytiriitiilebilmesi i¢in arayis
icerisine girmistir. Siiphesiz ki, 6grencilerin kesintiye ugrayan orgiin egitimlerini
tamamlamak i¢in devreye giren uzaktan egitim uygulamalari degerlendirilmesi ge-
reken bir yontemdir (Can, 2020). Moore ve Kearsly (2011)e gore uzaktan egitim;
Ogretmen ile 6grencilerin cesitli tekniklerle iletisimlerini gerceklestirdigi, bireysel,
esnek ve bagimsiz 6grenme yontemlerinin kullanildig bir 6gretim sekli olarak be-
lirtilmektedir. Matematik egitimi alaninda yiritilen aragtirma sonuglarina gore,
¢ogu Ogrenci matematigi 6grenim hayatlar1 boyunca karsilarina ¢ikan bir giigliik
olarak algilamaktadir. Bu nedenle, belirtilen alginin kaynagini belirlemek amaciyla
caligmalar da yapilmigtir (Barakaev, Shamshiyev, O’rinov & Abduraxmonov, 2020;
Richland, Stigler & Holyoak, 2012). Fakat salgin siirecinde ozellikle matematik
dersine iligkin yiiriitiilen ¢aliyma sayisinin diger alanlara gére daha az oldugu dik-
kati cekmektedir (Borba, 2021; Khirwadkar, Khan, Mgombelo, Obradovic-Ratko-
vic & Forbes, 2020). Ozellikle bu dénemde, matematik dersinin uzaktan egitim
yolu ile yiiriitiilmesi stireglerinin farkli boyutlarinin ele alinmasinin gerekliligi
ortaya ¢ikmaktadir. Uzaktan egitim yolu ile gergeklestirilen matematik derslerine
iliskin 6grenci goriislerinin ve algilarinin belirlenmesinin 6nemli bir boyut oldugu
diisiiniilmektedir (Garris & Fleck, 2020; Landrum, 2020). Ogrenci algilarinin be-
lirlenmesinde metafor analizi gii¢lii bir yontem olarak 6ne ¢ikmaktadir (Cortazzi
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& Jin, 2020; Wegner, Burkhart, Weinhuber, & Niickles, 2020). Olaylarin olusumu
ve igleyisi hakkinda diisiincelerimizi yapilandiran, yonlendiren ve kontrol eden en
glicli zihinsel ara¢lardan biri olarak metaforlar goriilmektedir (Baldwin, Landau
& Swanson, 2018; Jensen, 2006; Kovecses, 2020; Shvarts & Bakker, 2019). Meta-
forlar, olaylarin ve siireglerin nasil algilandigini yansitirlar (Inbar, 1996; Kovecses,
2020). Metaforlar araciligryla kisilerin anlamalari, algilar1 ve deneyimleri derin-
lemesine incelenebilir (Jensen, 2006; Kévecses, 2020). Fakat metaforlar ile iligkili
farkli degiskenler mevcuttur (Jacobs & Kinder, 2018; Jensen, 2006; Mio,2018). Egi-
tim alaninda yapilan aragtirmalar 6zellikle 6zyeterliligin (Elaldi & Yerliyurt, 2016;
Hawkins, 1995; Kahu & Nelson, 2018; Liu & Chi, 2012; Low, 2008) ve 6gretim
yaklasiminin (Low, 2008; Tiberius, 1986; Zhang & Hu, 2009) 6grencilerin meta-
forik algilari ile iligkisinin 6nemini yansitmaktadir. Egitimin uzaktan gergeklestigi
slirecte ise hem Ogretilen alana yonelik 6zyeterlilik, hem de bilgisayara yonelik 6z
yeterlilik ele alimmaktadir (Gosselin, 2009; Usher, Weidner, Liem & Mclnerney,
2018). Sozii edilen bu degiskenlere gore, uzaktan egitim siirecindeki matematik
ogrenmeye yonelik algilarin farklilik gosterip gostermediginin saptanmast, egitim
pratikleri acisindan biiyiik 6nem tagimaktadir ve bu odakta bir caligmaya rast-
lanmamustir. Biitiin bu tespitlerden yola ¢ikilarak ¢aligmanin amaci, 6grencilerin
uzaktan egitim siirecindeki matematik 6grenmeye yonelik algilarinin metaforlar
yoluyla belirlenip, metaforlarin duygu ytikleri ile kullanilan 6gretim yaklasima,
matematik ozyeterligi ve bilgisayar ozyeterligi degiskenleri ile iliskisini ortaya ¢1-
karmaktir. Ayni zamanda, 6grenci gorisleri ile uzaktan egitimde matematik 6g-
renmenin degerlendirilmesi hedeflenmektedir. Caliymanin amaci dogrultusunda
ele alinan teorik cerceveye asagida yer verilmektedir.

Uzaktan Egitim

Uzaktan egitim salgin déneminde tek bagina bir egitim sistemi olarak kullanildi-
&1 gibi ilerleyen siirecte egitim sisteminde yiiz yiize egitime destek olarak kullanila-
bilir. Uzaktan egitim, geleneksel egitim ve 6gretim yontemlerinin sinirliliklarindan
dolay1 sinif igi faaliyetlerini gergeklestirme imkéani olmayan durumlarda, egitim fa-
aliyetlerini diizenleyenler ve gergeklestirenler ile 6grenciler aras iletisim ve etkile-
simin ¢esitli 6zel ortamlar araciligiyla belirli bir merkezden saglandig1 bir 6gretim
yontemi modelidir (Alkan, 1987; Lee, 2020). Alternatif egitim ve 6gretim uygulamas:
olarak goriilen uzaktan egitim esnek 6grenme firsatlarini kapsamaktadir (Giirkan,
2020). Ogrenenin zaman ve mekana bagli olmadig1 ekonomik bir egitim firsat1 sag-
lamaktadir. Uzaktan egitimde; bireysel 6grenme olmasina ragmen 6grenciler belirli
zaman dilimlerinde sosyal ve 6gretici amaglarla bir araya gelebilirler (Keegan, 1986;
Williamson, Eynon & Potter, 2020). Uzaktan egitim siirecinde 6grenciler zaman es-
nek kullanarak diger aktiviteler i¢in zaman ayirabilir (Hrastinski, 2008; Niemi, 2021).
Aynizamanda uzaktan egitimde multimedya ile igerikler zenginlestirilerek 6gretmen
ve 6grencinin egitim siirecinde etkili bir iletisim kurmasi ve maksimum yarar sagla-
mas1 miimkiindir (Bayram, 2002; Holmberg, 2020). Uzaktan egitim olumlu yanlar1
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ile beraber sinirhliklarda icermektedir. Uzaktan egitimde beceri ve tutuma yonelik
uygulama gerektiren laboratuvar, atolye gibi dersler, etkili bir sekilde verilemeyebi-
lir (Usun, 2006). Bireysel farkhiliklarin fazla olmasindan dolay: ders materyalleri ve
icerigin olusturulmasi uzmanlik gerektirir (Ozmen, 2012; King, 2020). Ogrenme sii-
recinde 6grenme giigliiklerine direk miidahale istenmeyen davraniglarin gelisimine
neden olabilir (King, 2020; Usun, 2006). Uzaktan egitim bagimsiz ve bireysel 6gren-
me disiplini bulunmayan 6grenciler i¢in planlama ve kendi kendine ¢alisma zorlu-
gu getirebilir (Usun, 2006). Ayni zamanda uzaktan egitimde bireyin bilgi ve iletisim
teknolojileri hakkinda bilgi sahibi olmasi beklenir (Kim, 2020; Pakhomova, Komova,
Belia, Yivzhenko & Demidko, 2021; Ratheeswari, 2018) .

Metafor

Muran ve DiGiuseppe (1990) metafor kavramini, yeni bir anlam olusturma
slireci olarak tanimlarken; Amundson (1988) metaforu karisik seviyedeki birgok
olgunun daha basit seviyeye indirgenmesi olarak ifade etmistir. Tompkins ve Law-
ley (2002) ise galigmalarinda metaforu, bir kavrami bagka bir kavramla tanimla-
ma, benzetme yoniiyle tasvir etme ve bagka agilardan gérme olarak tanimlamustir.
Taylor (2005)” a gore metafor, anlamak istedigimiz bir durum ya da nesneyi, farkli
bir anlam alanindaki kavramlar alanina baglayarak, degisik yonlerden gérmeyi ve
gozden kagmus olabilecek farkli yonlerden gorebilmeyi saglar. Metaforik diistinme
Ogrencilerin yapacaklari aragtirmalari i¢in farkli ve yeni fikirler olugturma, karma-
sik kavramlar1 6grenmede yardimci olma, yaratic fikirler ortaya koymay: saglar
(Febriyanti & Putra, 2020; James, 2002). Metaforlar yardimu ile séylenmek iste-
nen diigiince daha az sozciik ile daha etkili bir sekilde ifade edilebilir, daha giiglii
bir anlatim elde edilebilir (Black, 2019; Girmen, 2007). Arslan ve Bayrak¢1 (2006),
metaforu; soyut ve anlagilmasi kolay olmayan kavram ya da nesneleri algilama-
da bize yardim eden, yol gosteren benzetmeler olarak nitelendirmektedir. Metafor
caligmalar1 pek ¢ok alanda oldugu gibi egitim alanin da kullanilmaktadir. Meta-
forlar araciligiyla egitimciler kendi rolleri ve yiikiimliiliikleri, egitimin tabiat1 ve
Ogretmen ogrenci iliskileri ile ilgili farkli goriisler ve anlayislar edinirler (Craig,
2018; Celikten, 2005). Egitim alaninda metaforlar, uygulamalardaki farklilik ve dii-
stinceleri yakalamak ve gelistirmek, pratik olmayan kabullere iligkin farkindalig:
arttirmak i¢in kullanilan kesif ve sezgi araclari olarak goriilmektedir (De Guerrero
& Villamil, 2002). Farkli bakis agilariyla ortaya konan metaforlar, egitimin nerede
durdugunu ve nereye ilerlemesi gerektigi hakkinda fikir verir (Kiral, 2015; Kovec-
ses, 2020; Perry & Cooper, 2001).

Matematik Ozyeterligi

Ozyeterlik, “bilissel, sosyal, duygusal ve davranigsal alt becerilerin sayisiz ama-
ca hizmet etmek {izere organize edilip etkin bicimde yonetildigi iiretken bir kapa-
site” olarak tanimlanmaktadir (Bandura, 1977). Pajares, Johnson ve Usher (2007),
insanlarin 6zyeterlige iliskin inanglarinin motivasyon ve basar1 duygusu icin kilit
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nitelikte oldugunu belirtmislerdir. Ozyeterlik iizerine yapilan ¢alismalarda daha
yiksek 6zyeterlik sahibi ¢ocuklarin, basarisizig1 caba eksikligine bagladigy; fakat
daha distik 6zyeterlik sahibi ¢ocuklarin ise basarisizlig1 beceri eksikligine bag-
ladig: tespitini destekleyen kanitlar sunmuslardir (Chase, 2001; Ordonez-Felici-
ano, 2009). Ogrencilerin 6zyeterlik inanglar1 ve motivasyonlarinin égrencilerin
matematikteki bagarisinda 6nemli bir role sahip oldugu belirtilmektedir (Sevgi &
Yakisikli, 2020; Stevens, Olivarez, Lan & Tallent-Runnels, 2004). Ayni zamanda
matematik egitimi alaninda 6zyeterlik tizerine yapilan arastirmalar 6grencilerin
matematik performans: ile matematik ozyeterligi arasinda olumlu bir iligki ol-
dugunu ortaya koymaktadir (Anjum, 2006; Hiller, Kitsantas, Cheema & Poulou,
2021; Siegle, McCoach, 2007; Stevens, Olivarez, Lan & Talent-Runnels, 2004 ).

Bilgisayar Ozyeterligi

Bireylerin gesitli alanlarda yeterlikleri hakkindaki inanglar1 bulunmaktadir. Bu
alanlardan biri de bilgisayar 6zyeterligidir. Bilgisayar 6zyeterlik algisi bireyin bilgi-
sayar baginda bir gorevi gergeklestirmek icin bilgisayar kullanim yetenegi {izerine
kabul ettigi algisidir (Giircan, 2005). Bilgisayar 6zyeterligi diisiik olan 6grenenler
bilgisayar tabanli gorevlerde daha kétii performans gosterebilirler (Sam, Othman
& Nordin, 2005; Srisupawong, Koul, Neanchaleay, Murphy & Francois, 2018). Bil-
gisayar ozyeterlik inanglarini gelistiren en etkili yolun bilgisayar ile ilgili dogrudan
deneyimler oldugu soylenebilir. Alanyazinda bilgisayar kullanimi konusunda ka-
zanilan deneyimin bilgisayar 6zyeterligini olumlu yonde etkiledigi belirtilmektedir
(Askar & Umay, 2001; Koseoglu, Yilmaz, Gergek & Soran, 2007; Ozgelik & Kurt,
2007; Srisupawong, Koul, Neanchaleay, Murphy & Francois, 2018; Torkzadeh,
Chang & Demirhan, 2006).

Odretim Yaklagimi

Geleneksel 6grenme ortamlarinda; 6grenenlerin birbiri ile iletisim kurmala-
r1 ve soru sormalari i¢in firsat verilmemektedir. Bu ortamlarda ¢ogu kez sorulari
soran taraf ve otorite 6gretmendir. Ogrenen soru sordugunda da sorular yeterince
yanitlanmamaktadir. Geleneksel 6grenme ortamlarinda; 6grenenlerden daha ¢ok
Ogretmen konusmakta, ders kitaplarinda yer alan bilgileri aktarmaktadir. Simif
diizeni sabit siralar seklinde oldugundan 6grenenler arasinda isbirlikli grup ¢alis-
mas1 yapabilecekleri diizende oturamamaktadir (Brooks & Brooks, 1999; Clayton,
Blumberg & Anthony, 2018). Geleneksel 6grenme ortamlarinda ders isleyisinde
icerik ve 6gretme durumu énceden ayrintili bir sekilde belirlidir. Ogrenenler 6g-
retmenin belirledigi yollar: takip ederler ve kendi kararlariyla 6grenme stirecine
yon veremezler (Balci, 2007; Oguz, 2011). Bu anlamda 6gretmen merkezli bir yak-
lagim s6z konusudur. Yapilandirmaci 6grenme geleneksel 6grenme felsefesinin
neredeyse tam tersidir. Yapilandirmaci 6grenme yaklagiminda isbirligine dayali
etkinler yer alir ve bu etkinlikler ile 6grenenler ¢evreden gelen uyarilara uygun

https://doi.org/10.7822/omuefd.999136 d



n Ogrenci Goziinden Uzaktan Matematik Ogrenimi: Sentiment Analizi

bir sekilde tepki vererek ve uyum saglayarak var olan anlamlarini yeniden diizen-
ler veya anlamlarini yeniden olugtururlar. Bu yaklagimda 6grenenlerin tist diizey
diistinme becerilerine yonelik hedefler tizerinde durulur ve 6grenenlerin gereksi-
nimleri de dikkate alinir. Bu amag dogrultusunda “Ne 6gretilmeli?” yerine "Birey
nasil 6grenir?" sorusu ile ilgilenilir (Erdamar & Demirel, 2008). Yapilandirmaci
ogrenme yaklasiminda 6grenenler bilginin pasif alic1 olarak tanimlanmadigindan,
kendi 6grenmelerinden sorumludurlar, kendi hipotezlerini {iretir ve test ederler.
Ogretmenler ise kendi anlamlarini olugturma ¢abasindaki 6grenenlere destek sag-
lar ve konuya iliskin problem durumlar: yonelterek arastirmaya 6zendirirler (Dar-
sih, 2018; Fosnot & Perry, 1996). Ozet olarak, grenci merkezli bir yaklasim yer
almaktadir.

YONTEM
Arastirma Modeli

Bu ¢alismada betimsel arastirma yontemlerinden tarama modeli kullanilmustir.
Tarama modelleri, ge¢miste ya da halen var olan bir durumu var oldugu sekliyle
betimlemeyi amaglar (Karasar, 2009). Tarama yontemi ile yapilan aragtirmalarla;
durum nedir, neredeyiz, ne yapmak istiyoruz, nereye, hangi yone, nasil gitmeli-
yiz gibi sorulara, bulundugu zaman dilimi icinde elde edilen verilere dayanilarak
cevap bulmak istenir (Kaptan, 1998). Bu caliymada amag, uzaktan egitimde mate-
matik 6grenme siirecinin degerlendirilerek gelecekte de hayatimizin vazgecilmez
bir pargas1 olacagi varsayilan uzaktan egitimin hangi yone gidebilecegi konusunda
bilesenler belirleyebilmektir.

Calisma grubu

Caligmanin katilimcilarini 283 ortaokul égrencisi olugturmaktadir. Ornekle-
me yontemi olarak da maksimum cesitlilik 6rneklemesi kullanilmistir. Caligmanin
yapist distintildiigiinde verilen yanitlarin gesitliligini arttirabilmek amaciyla Tiir-
kiye'nin farkli bolgelerinde ogrenim goren 6grenciler ¢aligmaya déhil edilmistir.
Katilime se¢iminde kentsel ve kirsal bolgelerdeki cesitlilik 6n planda tutulmugtur.
Aragtirmaya katilan 6grencilerden, metafor kurmayan ya da kurduklar1 metaforun
gerekcesini mantikli bir sekilde ifade edemeyen 6grencilerin verileri analize dahil
edilmemis ve 210 katilimcinin verileri dikkate alinmigtir. Sentiment analizi (di-
stince ¢oziimlemesi) sonucunda bilgisayar-insan siniflandirmasi uyumlu olan 201
katilimcinin yanitlar: kullanilarak tek faktorlii gruplar arasi varyans analizi (ANO-
VA) uygulanmistir. Tirkiyenin farkli bolgelerindeki 8 farkli ilden katilimcilarin
yer aldig1 caligmada verileri analiz edilen 201 6grencinin 11871 kiz 83’ti erkektir.
Smuf diizeyleri dikkate alindiginda ise katilimcilarin 81’inin 5. sinif, 54’iiniin 6.
sinif, 29’unun 7. siif ve 37’sinin 8. sinif oldugu belirlenmistir.
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Veri Toplama Araclari

Arastirmanin verileri Google Forms'ta tasarlanan veri toplama araci ile elde
edilmistir. Katilimcilara, aragtirmacilar tarafindan gelistirilen ve uzaktan matema-
tik egitiminde yer alan 6gretim yaklagimini belirleyen 6lgek, Umay (2001) tara-
findan gelistirilen “Matematik Ozyeterlik Algis1 Olgegi” ile Isiksal ve Askar (2003)
tarafindan gelistirilen “Bilgisayara iligkin Ozyeterlik Algis1 Olgegi” uygulanmustir.
Ayni zamanda katilimcilarin demografik ozellikleri (cinsiyet, sinif diizeyi ve yasa-
diklart il gibi), teknoloji kullanim durumlari (kullandiklar1 uzaktan egitim platfor-
mu, sahip olduklari teknolojik donanimlar ve Interneti kullanim durumlari gibi),
uzaktan egitimde matematik 6grenmeye yonelik metaforlari ile uzaktan egitimde
matematik 6grenmeye yonelik goriisleri toplanmistir.

Aragtirma kapsaminda, 6grencilerin uzaktan egitimde matematik 6grenme-
ye yonelik metaforlarini belirlemek icin “Uzaktan egitimde matematik 6grenmek
............ gibidir. Ciinkdi ..............................7 cimlesindeki bos birakilan yer-
leri doldurmalar: istenmistir. Bu kapsamda &grenciler uzaktan egitimde matema-
tik 6grenmeyi bir sozciik ya da bir s6z 6begi ile tanimladiktan sonra benzettikleri

yapinin karakteristik 6zelliklerini dikkate alarak bir gerek¢e yazmalari istenmistir.

Ogrencilerin uzaktan egitimde matematik 6grenmeye yonelik goriislerinin
belirlenmesinde 6ncelikli olarak arastirmacilar tarafindan taslak sorular hazir-
lanmigtir. Matematik egitimi alaninda uzman iki aragtirmaci tarafindan sorularin
aragtirmanin amacina uygunlugu incelenmistir. Gerekli diizenlemeler yapildiktan
sonra dil uzmani tarafindan kontroller tamamlanmustir. Belirlenen sorular 23 go-
nillii ortaokul 6grencisine uygulanmis ve sorularin katilimcilar tarafindan dogru
anlagilip anlagilmadigr incelenmigstir. Calismada kullanilan sorular asagida veril-
mektedir.

1.  Matematigi uzaktan 6grenmenin yararlari nelerdir?

2. Matematigi uzaktan 6grenmenin senin icin en iyi yani nedir?
3. Matematigi uzaktan 6grenmenin zorluklar nelerdir?
4

Matematigi uzaktan 6grenmenin senin i¢in en kotii yani nedir?

5. Gelecekte (salgin sonrasi) uzaktan egitimle matematik 6grenmek ister
misiniz? Nedenini ayrintili agiklayiniz.

6.  Gelecekte (salgin sonrasi) uzaktan egitimle 6grenim goéreceginiz dersleri
siz belirleyebilseniz hangi derslerinizi uzaktan egitimle almak isterdiniz? Nedenini
ayrintili agiklayiniz.
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Ogretim Yaklagimi Olgegi

Caligma kapsaminda sinif i¢indeki 6gretim yaklagimini belirlemeye y6nelik bir
olcege ihtiyag duyulmustur. Olgek gelistirme siirecinde izlenen adimlar Sekil 1'de
verilmektedir.

Sekil 1. Olgek gelistirme siireci

Bu siiregte, bir yandan uluslararasi ve ulusal alanyazin taranip, genis olcekli
uygulamalarda yoneltilen maddeler incelenirken bir yandan da alan uzmanlari
ve 0gretmenlerle goriismeler gerceklestirilmis ve taslak 6lgek maddeleri olustu-
rulmugtur. Olgek maddelerine verilecek yanitlar icin “(4) Her derste/hemen he-
men her derste”, “(3) cogu derste”, “(2) bazi derslerde” ve “(1) hicbir derste” olmak
tizere 4’lii Likert yapida bir form tasarlanmigtir. Olgegin taslak halinde yer alan
maddeler, alan uzmanlarinin gériigleri dogrultusunda “uygun’, “uygun degil” ve
“diizeltilmeli” olarak degerlendirilmistir. Maddelerin 6lgekte yer alip almayacagina
karar verilirken Lavshe analizi kullanilmigtir. Bu analizlere gore kapsam gegerlik
orant .99’un altindaki maddeler 6lgegin taslak halinden ¢ikarilmistir (Veneziano
& Hooper, 1997). Dil agisindan gerekli kontroller gerceklestirildikten sonra pilot
uygulamalar ylritilmistir.

Pilot uygulamalar sonrasinda yapilan agimlayic1 faktér analizi bulgularina
gore 1, 2,4, 5, 6,9 ve 12. maddeler 6grenci merkezli bir 6gretim yaklagimini iga-
ret ederken, 3, 7, 11 ve 14. maddeler ise 6gretim yaklasgiminin 6gretmen merkezli
oldugunu gostermektedir. Ogretmen merkezli 6gretimi betimleyen maddeler ters
puanlanmigtir. Verilen yanitlar sonucunda katilimcilarin elde ettigi yiiksek puan
uzaktan matematik 6gretiminde 6grenci merkezli bir 6gretim yaklagimini, diigiik
puan ise 6gretmen merkezli bir 6gretim yaklagimina ifade etmektedir. Pilot uy-
gulama sonuglarina gore 8, 10, 13 ve 15. maddeler 6lgekten cikarilmigtir. Gergek
uygulamalara 11 madde ile devam edilmistir. Olgegin i¢ tutarliligini tanimlayan
Cronbach alfa degeri .823 olarak hesaplanmistir. Olgekte yer alan maddelerden
ornekler Tablo 1de verilmektedir.
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Tablo 1.

Ogretim Yaklasimi Olgegi Ornek Maddeleri

Temalar Ornek Maddeler
01. Matematik dersimde 6grenciler 6gretmenden daha aktif rol
alirlar.

Ogrenci merkezli 04. Matematik dersimde 6grenciler islenen konu hakkinda birbir-

leriyle tartigirlar.

07. Matematik dersimde 6grenciler 6gretmenin paylastig: bilgileri
not alirlar.

14. Matematik dersimde 6grenciler 6nemli kurallar1 ve kisa yollar:
ezberlerler.

Ogretmen merkezli

Matematik Ozyeterlik Algisi Olcedi

Umay (2001) tarafindan gelistirilen matematik 6zyeterlik algis 6l¢egi 14 mad-
deden olusmaktadir. Universite 6grencilerine yonelik gelistirilen bu dlgegin orta-
okul ve lise diizeylerinde kullaniminin giivenilir sonuglar verdigi (Delioglu, 2017;
Doruk, Oztiirk & Kaplan, 2016; Giizeller & Akin, 2012; Kurtulus & Oztiirk, 2017;
Oziidogru & Biimen, 2016; Sengiil, 2011) goriildiigiinden ¢alismamizda da kulla-
nilmasina karar verilmistir. Uygulama sonucunda 6l¢egin Cronbach alfa giivenir-
lik katsayis1 .834 olarak hesaplanmustir. Bu 6lgekte 8 tanesi olumlu, 6 tanesi olum-
suz ifade igeren maddeler yer almaktadir. Matematik 6zyeterlik algis1 6l¢egi 1-5
derecelendirme 6lgegi ile puanlanmistir. Aragtirmaya katilan 6grencilerden her bir
maddenin kargisinda bulunan “Her Zaman”, “Cogu Zaman’, “Bazen”, “Ender Ola-
rak” ve “Hig¢bir Zaman” segeneklerinden birine katilma derecelerini belirtmeleri
istenmistir. Likert tipi 6l¢ekte, ol¢ek puani, maddelere gosterilen tepki puanlarinin
toplamindan olugmaktadir. Olgekte yer alan olumsuz maddeler ters puanlanmistir.
Anketten elde edilebilecek en yiiksek 6z-yeterlik algisi puani 70 ve en diisiik puani
ise 14 olmaktadir. Puanlarin yiiksek olmasi matematige karst ozyeterlik algisinin
yiksek oldugunu gostermektedir.

Bilgisayara iliskin Ozyeterlik Algisi Olcedi

Arastirmada, Isiksal ve Askar (2003) tarafindan gelistirilen “Bilgisayara liskin
Oz—yeterlik Algist” dleegi kullanilmigtir. “Kesinlikle katiliyorum?’, “katiliyorum?,
“kararsizim’, “katilmiyorum’, “kesinlikle katilmiyorum” seklinde 5’1i Likert tipinde
gelistirilen 6l¢ek katilimcilara uygulanmis ve giivenirlik katsayist .910 olarak he-
saplanmigstir. Puanlarin yiiksek olmasi bilgisayara iliskin 6zyeterlik algisinin yiik-

sek oldugunu gostermektedir.
Verilerin Analizi

Aragtirmaya katilan 6grencilerden, metafor kurmayan ya da kurduklar1 meta-
forun gerekgesini mantikli bir sekilde ifade edemeyen 6grencilerin verileri analize
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dahil edilmemistir. Metaforlarin Sentiment analizi, 210 6grenci verisi kullanila-
rak gerceklestirilmigtir. Python programlama dilinin kullanildig1 analizlerde MIT
lisans1 altinda sunulan, kural/sozlitk tabanli bir yapiya sahip, agik kaynak kodlu
bir kiitiiphane olan VADER (Valence Aware Dictionary and sEntiment Reasoner)
kullanilmistir. Analizlerde metaforlarin duygu yiikii VADER ile belirlenmis ve yiik
puanlari -1 ile +1 araliginda elde edilmistir. Sonrasinda ise metaforlar pozitif, notr
ve negatif olarak siniflandirilmistir. Metaforlar, glivenirlik i¢in iki arastirmaci tara-
findan da siniflandirilmig ve elde edilen bulgular VADER sonuglari ile kargilagtiril-
mistir. Ogrencilerin {iglii metafor siniflandirmasi kullanilarak yiiriitiilen tek yonlii
ANOVA analizleri ile kullanilan 6gretim yaklasimi, matematik 6zyeterligi ve bil-
gisayar Ozyeterligi puanlarinin ilgili siniflandirmalar baglaminda anlaml farklilik
yaratip yaratmadig) incelenmistir.

Giiniimiizde Internet kullaniminin yayginlagmasina bagli olarak iiretilen 6znel
yargt belirten igerigin artmasi siiflandirmanin bilgisayar tarafindan yapilmasi-
nin 6nemini daha da arttirmistir. Sentiment analizi insanlarin bir varliga yonelik
goriislerini konudan bagimsiz olarak olumlu, olumsuz ya da nétr olarak siniflan-
dirmaktadir (Medhat, Hassan & Korashy, 2014). Calisma kapsaminda 6grenciler
tarafindan olusturulan metaforlarin 6ncelikle dogru bigimde siniflandirilmasi
amaglanmustir.

Alanyazindaki diisiince ¢oziimlemesi ¢aligmalar1 ¢ogunlukla Ingilizce me-
tinler iizerinden yapildigindan arastirmacilar 6grenciler tarafindan olusturulan
metaforlarin Ingilizce formlari iizerinden bir analiz gerceklestirmistir. Buna gore,
metinlerin farkli bir dile evrilmesi siirecinde bir Ingilizce uzmani metinleri Tiirk-
¢eden Ingilizce'ye diger Ingilizce alan uzmani ise Ingilizce'ye cevrilen metinleri
Tiirk¢e'ye gevirmis ve bu sayede cevrilen metinlerin dogrulamas: yapilmistir. Son-
rasinda ise Metaforlar, giivenirlik i¢in iki arastirmaci tarafindan da siniflandirilmig
ve elde edilen bulgular VADER sonuglari ile karsilastirilmigtir. Goriiglerin siif-
landirilmasinda Hutto ve Gilbert (2014) tarafindan 6nerilen kesme puanlar: kul-
lanilmigtir. Buna gore, VADER analizi sonucunda elde edilen bilesik puan +.05’ten
biiyiik ya da esit ise metafor pozitif olarak siniflandirilmis, bu deger -.05’ten kiigiik
ya da esit ise de negatif olarak degerlendirilmistir. Eger bilesik puan -.05 ile +.05
arasinda ise metafor notr olarak gruplanmistir. Python dilinde yazilmis VADER
analizine yonelik kod yapilar ile analizlerden elde edilen ¢ikt1 6rnekleri Sekil 2'de
verilmektedir.
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Sekil 2. Python dilinde yazilmis VADER analizi gorseli

Ornek olarak birer pozitif, nétr ve negatif metafor siniflandirmasina yonelik
analizler Sekil 2'de paylagilmistir. Elde edilen farkli duygu yiikii puanlarinin yani
sira bu puan tiirlerinden elde edilen bilesik puan (Ing. compound score) da yuka-
ridaki sekilde goriilmektedir.

Ornek metaforlar ile bu metaforlarin VADER analizi ve puanlayici degerlen-

dirmeleri ¢ercevesinde pozitif, negatif ya da nétr olarak siniflandirilmasi Tablo 2'de

verilmektedir.
Tablo 2.
Ornek Metaforlar ve Degerlendirme Sonuglari
No Metafor (Tiirkge) Metafor (ingilizce) VADER analizi puani Puanlayicilarin degerlendirmesi
1 Su g{bldlr A ginki It is lAlkAe water becau- 3612 (Pozitif) Poitif
vazgegilmezdir. se it is indispensable
Everest dagina tir- It is like climbing
manmak gibidir Mount Everest be-
¢iinkii zorludur ve cause it is tough and
) engeller vardir. Og- there are barriers. 02321 (Negatif) Neatif
retmenimiz bir sey- Even if our teacher e cgatt 8
ler agiklasa da sinifta  explains something,
ders anlatmak gibi it's not like lecturing
degil. Iyi anlayami- in the classroom. I do
yorum. not understand well.
Issiz bir adada tek It's like being alone
bagina kalmak gibi- on a desert island be-
3 d1r A qiink\ij uzaktan cause [ am alope ina -0.1280 (Negatif) Negatif
egitimdeki matema- math class at distance
tik dersinde yalniz education.
kaliyorum.
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Yumusak bir yatakta It is like sleeping in

4  uyumak gibidir ¢in-  a soft bed because I 0.6486 (Porzitif) Pozitif
kii matematigi rahat learn mathematics
rahat 6greniyorum  comfortably
Oksiiz kalmak gi- It is like being orp-
bidir ¢tinkii derste haned because I feel

5  etrafimda arkadag- so lonely when I -0.5098 (Negatif) Negatif
larimi géremeyince can't see my friends
kendimi ¢ok yalniz around me in the
hissediyorum. class.
Can simidi gibidir It is like a life buoy

6  bizi zor durumdan because it saves us .0000 (Notr) Notr
kurtard. from a difficult situ-

ation

PUBG oynamak gi- It's like playing

7 bidir ¢iinkii hem ko- PUBG because it's 0.8591 (Pozitif) Pozitif
lay hem de eglenceli.  easy and fun.
Yabanci bir insan- It is like meeting a

8 la tamigmak gibidir stranger, because we
¢iinkii yabancilara can neither tell our
da ne derdimizi an- troubles to strangers
latabiliriz ne de tam  nor fully understand -0.1189 (Negatif Poxitif
olarak anlayabiliriz. them. We can neit-
Uzaktan egitimde de  her fully explain nor
ne tam anlatabiliyo- fully understand in
ruz ne de tam anla-  distance education.
yabiliyoruz.
Tasli yol gibidir ¢tin- It is like a stony road
kit nasil tagh yolda because it is so dif-

g ilerlemek zor ise ficult to learn mat- -0.5009 (Negatif) Negatif
uzaktan  egitimde hematics in distance
matematik ~ 6gren-  education, just as it is
mek o kadar zordur.  difficult to move on

the stony road.
Vitamin gibidir It is like a vitamin
10 ¢iinkii 6grenmemizi  because it supports 0.7351 (Pozitif) Pozitif

destekler our learning.

VADER siniflandirmasi ile puanlayicilardan elde edilen degerlendirmelerin
karsilagtirmasinda Kappa istatistik teknigine bagvurulmustur. Cohen’s Kappa de-
geri .930 olarak hesaplanmistir. Bu deger VADER ile puanlayici siniflandirmasinda
¢ok iyi uyum oldugunu gostermektedir (McHugh, 2012). Tek faktorlii gruplar arasi
varyans analizini (ANOVA) uygulayabilmek i¢in bilgisayar-insan siniflandirmasi
uyumlu olan 201 veri ile analizlere devam edilmistir. Bu noktada, ANOVAnin bazi
varsayimlarinin karsilanmasi gerekmektedir. Bagiml degiskene ait puanlar en az
aralik dlceginde olmalidir (Bilytikoztiirk, 2012). Ayrica, verilerin normal dagilim
gostermesi gerekmektedir. Bu ¢alismada verilerin normal dagilip dagilmadigina
bakmak i¢in basiklik ve ¢arpiklik katsayilari incelenmistir. Ardindan normallik
testi ile verilerin normallik varsayimini karsilayip karsilamadig1 incelenmistir. Uy-
gulama grubunda katilimcilarin sayis1 50den biiyiik oldugu i¢in normallik var-
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sayiminda Kolmogorov-Smirnov testi sonuglar: kullanilmigtir. Bu ¢alismada yer
alan bagimli degiskenlerden elde edilen veriler normal dagilim gostermektedir.
Varyanslarin homojenligi varsayiminin saglanip saglanmadigini belirlemek ama-
cryla icin Levene istatistigi kullanilmigtir. Buna gore, bilgisayar 6zyeterligi i¢in Le-
vene istatistigi .700 (p=.498), matematik 6zyeterligi i¢in 2.685 (p=.071) ve 6gretim
yaklagimi igin ise. 576 (p=563) olarak elde edilmistir. Istatistiksel olarak anlamli
bulunmayan bu degerler tiim bagimli degiskenler i¢cin varyanslarin homojenligi
varsayiminin saglandigini ifade etmektedir.

Nitel Analiz

Agik uglu sorular araciligryla alinan 8grencilerin uzaktan egitimde matematik
ogrenmeye yonelik goriisleri igerik analizine tabi tutulmustur. Arastirmada igerik
analizi yapilirken, igerik analizi i¢in bir ¢er¢eve olusturma, tematik cergeveye gore
verilerin islenmesi, bulgularin tanimlanmas: ve yorumlanmas: asamalar1 dikka-
te alinmustir. Arasgtirma verileri iki aragtirmaci tarafindan ayr1 ayr1 kodlanmistir.
Kod ve tema listesine son gekli verildikten sonra, veriler iki aragtirmaci tarafindan
degerlendirilmistir. Arastirmacilarin birbirinden bagimsiz olarak olusturdukla-
r1 kodlarin tutarliligi “Goris birligi” ya da “Goriis ayriigr” seklinde isaretleme-
ler yapilarak belirlenmistir. Arastirmacilarin, 6grencilerin ifadeleri i¢in ayn1 kodu
kullandiklar1 durumlar gériis birligi, farkli kodu kullandiklar1 durumlar ise goriis
ayrilig1 olarak kabul edilmigstir. Bir arastirmaci tarafindan geligkiye diisiilen boliim-
lerde diger arastirmacinin goriisii alinarak kodlama yapilmistir. Bu sekilde yapilan
veri analizinin giivenirligi; [Goriis birligi / (Goriis birligi + Goriis ayriligi) x 100]
formiili kullanilarak hesaplanmistir (Miles & Huberman, 1994). Kodlayicilar ara-
sindaki ortalama giivenirlik %91 olarak bulunmustur.

Etik Onayi

Bu ¢aligma, Nigde Omer Halisdemir Universitesi Etik Kurulu'nun 2021 yili 14
sayil1 toplantisinin 02 sayili karar ile Egitim Bilimleri alaninda arastirma etik ilke-
lerine uygun goriilmiistiir.

BULGULAR

Caligmanin bulgular1 metaforlar ve 6grenci goriisleri bashklar: altinda asagida
sunulmaktadir.

Metaforlar

Bu ¢alismada, matematik 6gretiminde kullanilan 6gretim yaklasimi, 6grenci-
lerin matematik 6zyeterligi ve bilgisayar 6zyeterligi puanlarinin 6grenciler tara-
findan belirtilen metaforlarin duygu yiikleri agisindan farklilasip farklilasmadig:
belirlenmistir.
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Oncelikle, bilgisayar 6zyeterligi puanlarinin metaforlarin duygu yiiklerine gére
farklilagip farklilagmadigini incelemek i¢in tek faktorlii gruplar arasi varyans ana-
lizi yiirtitilmustiir. Metaforlar duygu yiiklerine gore ii¢ gruba ayrilmistir (Grup 1
negatif, Grup 2 nétr ve Grup 3 pozitif). Farkli duygu yiiklerinin bilgisayar 6zyeter-
ligi puanlarinda p<.05 diizeyinde istatistiksel olarak anlaml bir farklilik bulunma-
mustir: F(2,198)=1.671, p=.191.

Benzer sekilde, matematik 6zyeterligi puanlarinin metaforlarin duygu yiikle-
rine gore farklilagip farklilagmadigini incelemek icin de tek faktorlii gruplar aras
varyans analizi yirttilmistir. Metaforlar duygu yiiklerine gore tig gruba ayril-
mustir (Grup 1 negatif, Grup 2 nétr ve Grup 3 pozitif). Farkli duygu yiiklerinin
matematik 6zyeterligi puanlarinda p<.05 diizeyinde istatistiksel olarak anlamli bir
farklilik bulunmustur: F(2,198)=10.190, p=.000. Eta-kare kullanilarak hesaplanan
etki biiyiikliigii ise. 093 olarak hesaplanmustir. Cohen (1988)e gore bu deger orta
diizeyde bir etki biiyiikliigiine isaret etmektedir. Tukey HSD testi kullanan post-
hoc kiyaslamalar Grup 3 i¢in elde edilen ortalama puanin (M=3.845, SD=.573)
Grup 1 icin elde edilen ortalama puandan (M=3.397, SD=.701) anlaml bicimde
farkli oldugunu isaret etmektedir. Grup 2 (M=3.599, SD=.599) ise Grup 1 ve Grup
3’ten anlamli bicimde farklilasmamaktadir.

Son olarak, 6gretim yaklasimi puanlarinin metaforlarin duygu yiiklerine gore
farklilasip farklilagmadigini incelemek igin de tek faktorlii gruplararas: varyans
analizi yuritilmistiir. Metaforlar duygu yiiklerine gore iizere {i¢ gruba ayrilmigtir
(Grup 1 negatif, Grup 2 nétr ve Grup 3 pozitif). Farkli duygu yiiklerinin 6gretim
yaklasimi puanlarinda p<.05 diizeyinde istatistiksel olarak anlaml bir farklilik bu-
lunmugtur: F(2,198)=3.866, p=.023. Eta-kare kullanilarak hesaplanan etki bityiik-
lagii ise. 038 olarak hesaplanmistir. Cohen (1988)e gore bu deger diisiik bir etki
biylikliigiine isaret etmektedir. Tukey HSD testi kullanan post-hoc kiyaslamalar
Grup 3 i¢in elde edilen ortalama puanin (M=2.529, SD=.365) Grup 1 i¢in elde edi-
len ortalama puandan (M=2.367, SD=.404) anlaml bigimde farkli oldugunu isaret
etmektedir. Grup 2 (M=2.482, SD=.358) ise Grup 1 ve Grup 3’ten anlamli bigimde
farklilasmamaktadir.

Ogrenci Goriisleri

Ogrencilerin uzaktan egitimde matematik grenmeye yonelik goriisleri sorular
araciligiyla toplanmistir. Bu bulgular sorulan sorular gruplandirilarak alt bagliklar
olarak asagida verilmektedir. Ogrenciler O1, O2, ..., 0201 olarak kodlanmustir.

Soru 1-2: Matematigi uzaktan 6grenmenin yararlari nelerdir? Matematigi
uzaktan 6grenmenin senin i¢in en iyi yani nedir?

Bu boliimde 6grencilerin matematigi uzaktan 6grenmenin yararlar: {izerine
goriislerinin analizine yer verilmektedir. Belirlenen baskin temalar (frekans1 %30
un tizerinde olan) Tablo 3 de sunulmaktadir.
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Tablo 3. Matematigi Uzaktan Ogrenmenin Yararlar1 Uzerine Belirlenen Tema-
lar ve Frekanslar1

Temalar f*

Esneklik 103
Kayitlanmn tekrar izlenebilmesi 94
Hiz 39
Zamandan tasarruf a7
Dersten kopmama az
Giiriilti olmamas 76
Ogretim kaynaklar 73
Ogretmen baskisiun hissedilmemesi 63
Akran baskismm hissedilmemesi 61

*Bazi 6grenci yanitlar: birden fazla tema altinda yer almaktadir.

Tablo 3 incelendiginde “esneklik” temasinin en fazla belirtilen tema oldugu
goze carpmaktadir. Burada esneklik daha ¢ok 6grenciler tarafindan okula gidip yo-
rulmadan istenilen yerden derse baglanilmasi olarak belirtilmistir. Ayni1 zamanda
yemek yiyerek dersi dinleme ve diger temel ihtiyaglar1 giderme rahatligi da bu tema
altinda sunulmustur. Kayitlarin tekrar izlenebilmesi temasi 6grenciler tarafindan
siklikla belirtilmigtir. Bu tema farklilagtirilmig bir 6grenme ortaminin 6gesi olarak
ele aliabilir ¢linkii 6grenciler anlamadiklari yerleri tekrar tekrar izleyerek anlaya-
bildiklerini belirtmiglerdir. Bu durum 6grencilerin kendi hizlarina gore 6grenme
firsat1 bulmasi geklinde yorumlanabilir. Hiz temasi altinda 6gretmenin daha yavag
bir anlatim yapmasi kodlar1 yer almistir. Bu husus 6grenciler tarafindan 6gretmen-
lerin yiiz yiize egitime gore daha yavas anlatmasi ile arkadaglarinin hizina yetiserek
derste konuyu anlayabilmeleri olarak ifade edilmistir. Zamandan tasarruf tema-
sinin altinda agirlikli olarak égrenciler tarafindan ele alinan kod égretmenlerin
soru yazmak icin vakit kaybetmemesi boylece derste daha fazla soru ¢6ziilebilmesi
olmustur. Dersten kopmama temas: altinda 6grencilerin sunduklar1 kodlar yiiz
yiize egitimde ders esnasinda hatirlanamayan onbilgiler ya da kurallar oldugunda
konunun devami anlasilamadigs i¢in dersten kopulmasini icermektedir. Fakat bu
tema, uzaktan egitimde Internetin varhig1 ile 6grencilerin hatirlayamadiklar bilgi-
lere hizlica ulagarak dersten kopmalarin yasanmamasini yansitmaktadir. Giiriiltii
olmamasi temast altinda 6grenciler, yiiz yiize egitimde siniflarin ¢ok giiriiltiili ol-
dugunu bu ylizden bir¢ok matematik dersinin anlagilmadigini fakat uzaktan egi-
timde giiriiltii yapilmadigini i¢in derslerin daha anlagilir oldugunu belirtmislerdir.
Ogretim kaynaklar1 temasi altinda farkli igerikli ve ¢ok sayida elektronik kaynaga
ulagabilmenin olumlu etkisi sunulmustur. Dikkati ¢eken ve frekans degerleri ile
azimsanmayacak temalar ise 6gretmen ve arkadas baskisinin hissedilmemesi ol-
mustur. Burada temalar altinda belirtilen kodlarda yiiz yiize egitimde 6gretmenle-
rin ve akranlarinin bakiglar1 ve sozleri ile 6grencilerin iizerlerinde yarattig1 baski
ile 6grencilerin derslere tam olarak odaklanamamasi sunulmustur. Ayn1 zamanda
bu baskiy1 uzaktan egitimde hissetmedikleri i¢in derslere daha iyi odaklanabildik-
lerini sunmuglardir. Farkli temalar1 6rnekleyen birebir 6grenci goriisleri ve iliskili
oldugu temalar asagida yer verilmektedir.
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Aciktigimda odamda yemegimi yiyerek dersi dinliyorum, yorulmuyorum bence
en biiyiik yarari bu.” Esneklik-O83

“Kayitlar: tekrar izlemek bence ¢iinkii bu sekilde anlamadigim veya kagirdigim
yerleri anlayabiliyorum.” Kayitlarin tekrar izlenebilmesi-0105

“Okulda 6gretmen ¢ok hizli anlatiyordu arkadagslarim anlayabiliyordu ama ben
yetisemiyordum, fakat uzaktan derslerde 6gretmen daha yavas anlatiyor benim igin
yararl oldu” Hiz-024

“Ogretmen simifta sorular tahtaya yazarken ¢ok zaman kaybediyorduk simdi
ekranda kitabr agmas: yeterli boylece daha ¢ok soru ¢ozebiliyoruz” Zamandan ta-
sarruf-0192

“Okulda ben kurallar: hatirlayamadigim igin soru ¢ozemiyordum ama simdi ta-
kildigim yerde hemen internetten bakiyorum hatirliyorum béylece dersten kopmuyo-
rum.” Dersten kopmama-QO7

“Okulda ¢ok giiriiltii oldugu igin ben dersi anlayamiyordum ama uzaktan egitim-
de giiriiltii yok rahatlikla anlayabiliyorum.“ Giiriilti olmamasi-O96

“Okulda ¢ok giirtiltii oldugu icin ben dersi anlayamiyordum ama uzaktan egitim-
de giiriiltii yok rahatlikla anlayabiliyorum.“ Giiriiltii olmamasi-O96

“Normalinde ogretmenimiz sinifa bir kitapla gelir oradan soru ¢ézerdi ama uzak-
tan egitimde ¢ok fazla kaynak kitap kulland: ve ¢ok ¢esitli sorular ¢ozebildik” Ogre-
tim kaynaklari- 061

“Okulda soru ¢ozerken 6gretmenim Oyle bir bakardi ki panik yapip ¢ozebilecegim
soruyu bile ¢ozemezdim simdi o bakislarini hissetmiyorum o yiizdende rahat ettigim
icin daha rahat ¢éziiyorum sorulari” Ogretmen baskisinin hissedilmemesi-O128

Ogrencilere matematigi uzaktan 6grenmenin en iyi yani soruldugunda en ¢ok
one ¢ikan temalar sirasiyla esneklik, kayitlarin tekrar izlenebilmesi ve 6gretim kay-
naklar1 temalar1 olmustur.

Soru 3-4: Matematigi uzaktan 6grenmenin zorluklar: nelerdir? Matematigi uzak-
tan 6¢renmenin senin igin en kotii yani nedir?

Bu boliimde 6grencilerin matematigi uzaktan 6grenmenin zorluklari tizerine
goriislerinin analizine yer verilmektedir. Belirlenen baskin temalar (frekansi %30
un {izerinde olan) Tablo 4’te sunulmaktadir.
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Tablo 4. Matematigi Uzaktan Ogrenmenin Zorluklar1 Uzerine Belirlenen Te-
malar ve Frekanslar1

Temalar f*

Internet kaynakh sikmblar 126
Hile/Kopva 122
Ofrenme Zorlugu 119
Tetigimsizlik/ Yalmzhk 93
Destek alamama 34
Yorgunluk 73
Motvasyen digtikligi 73
Soylenmemis thtiyaglarn anlagilmamasi 67
Matematiksel ifadeleri yvazma 62

*Bazi 6grenci yamitlar: birden fazla tema altinda yer almaktadr.

Tablo 4 incelendiginde en fazla belirtilen konunun internet kaynakli sikinti-
lar oldugu goriilmektedir. Ogrenciler seslerinin gitmemesini, goriintii kalitesini ve
sik sik internetin kopmasini yasadiklari zorluklar olarak belirtmislerdir. Diger bir
tema olan hile/kopya temasi da 6grencilerin birgogu tarafindan vurgulanmistir. Bu
tema altinda 6grenciler diger 6grencilerin uyguladig: hile/kopya girisimlerinden
yagadiklar1 haksizliklar: sunmuslardir. Ornegin sinavlarda yanlarindaki bir kisinin
yardimini alma, 6gretmen sorusuna internetten bakarak yanit verme, hesap maki-
nesi ile islem yapma bu durumlarda hile/kopya girisiminde bulunmayanlarin ne
kadar ¢aba sarf etseler de hak ettikleri degeri gormemeleri yasanilan zorluk olarak
belirtilmistir. Uzaktan egitimde matematigi 6grenme zorlugu belirtilen diger bir
temadir. Bu tema altinda beliren kodlar yiiz yiize egitimde oldugu kadar konula-
rin anlagilmamasi, 6gretmenin siklikla sozlii olarak anlatmasi bu sebeple dikkatin
cabuk dagilmasi, 6grencilerin yaptiklari islemleri sozlii olarak ifade edememeleri,
ogrenme ¢abasinin diigmesi olmustur. letisimsizlik/yalnizlik temasi altinda 6§-
renciler agirlikli olarak arkadaslar1 ve 6gretmeni ile yeterli iletisimi kuramadiklar1
i¢in derslerde ¢ok yalniz hissettiklerini sunmuslardir. Diger bir tema olan destek
alamama temasinda 6grenciler yiiz ylize egitimde matematiksel bir kavram ile ilgili
yardima ihtiyaglar1 oldugunda arkadaslarindan ve 6gretmenlerinden destek ala-
bildiklerini fakat uzaktan egitimde yeterli destegi alamadiklarini belirtmislerdir.
Yorgunluk temasi altinda ise uzaktan egitimde ekran karsisinda ¢ok ¢abuk yorul-
duklarini bu sebeple derse odaklanmada zorlandiklarini ifade etmislerdir. Moti-
vasyonun ele alindig1 temada 6grenciler ¢ogunlukla arkadaslari ve 6gretmenleri
ile sinirh diizeyde iletisim kurduklari i¢in ilgilerinin ve motivasyonlarinin distik
olmasini dile getirmislerdir. Dikkati ¢eken bir tema ise s6ylenmemis ihtiyaglarin
anlagilmamasi olmustur. Burada 6grenciler ¢ekindikleri i¢in soru soramadiklari-
ny, yiiz ylize egitimde 6gretmenin 6grencilerin bakislarindan, tavirlarindan, jest ve
mimiklerinden anlayip konuyu tekrar anlattigini fakat uzaktan egitimde bu ihti-
yaglarinin 6gretmen tarafindan karsilanamadigini ifade etmislerdir. Ayni zamanda
matematiksel ifadeleri (sembol, grafik vb.) sinavlarda yazmanin zorlugu 6grenciler
tarafindan dilegetirilmistir. Farkli temalar1 6rnekleyen birebir 6grenci goriislerine
iliskili oldugu tema ile birlikte asagida yer verilmektedir.
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“Sik sik internetin kopmast benim yasadigim en biiyiik sorundu” Internet kay-
nakl sikintilar-O73

“Sinavlarda ¢ok ¢calisiyorum ama gene de sinifin gerisinde kaliyorum ¢iinkii bana
simavlarda yardim eden yok. Arkadaglarima anneleri, babalar: ve kardesleri yardim
ediyor.” Hile/Kopya-0120

“Uzaktan egitimde ogrenmek daha zor. Okulda herkes daha fazla soru soruyordu
bende anlamadigim yerleri bu sayede anlayabiliyordum, 6grenmeye karsi ¢abam ar-
tiyordu ve arkadaslarimin sorular: da bu ¢abami destekliyordu ama simdi kimse soru
sormuyor bende birkag soru sorup birakiyorum utaniyorum boyle olunca destegim
kesilmis oluyor bu da benim égrenme cabami azaltiyor” Ogrenme Zorlugu-O11

“‘Arkadaslarimla konusamiyorum, bu beni ¢ok yalniz hissettiriyor.” Iletisimsizlik/
Yalmizlik-0103

“Okulda anlamadigim yer oldugunda genellikle teneffiislerde arkadaslarima sora-
biliyordum ya da 5gretmenime ama simdi bunu yapamiyorum.” Destek alamama-0O8

“Bilgisayar basinda ¢ok ¢abuk yoruluyorum bir miiddet sonra 6gretmenimi din-
leyemiyorum.” Yorgunluk-O166

“Arkadaslarimla konusamadigim igin derste ilgim ¢cabuk dagiliyor, kendim icimde
istek uyandiramiyorum.” Motivasyon diisiikligii-O185

“Okulda 6gretmenimiz yiiziimden anlamadigimi anlayip tekrardan ve farkl se-
killerde anlatird: problemi fakat simdi kameram agik olsa da 6gretmenim anlamiyor
bende kendimi soyutlanmis hissediyorum.” Soylenmemis ihtiyaglarin anlasiimama-
s1-0157

“Ogretmenimiz sik sik quiz yapiyor oralara az az da olsa semboller yazmamiz
gerekiyor bunlari yazarken ¢ok zorlaniyorum.” Matematiksel ifadeleri yazma-O38

Ogrencilere matematigi uzaktan grenmenin en kétii yani soruldugunda si-
rastyla en ¢ok &ne ¢ikan temalar 6grenme zorlugu, iletisimsizlik/yalnizlik ve hile/
kopya temalar1 olmustur.

Soru 5-6: Gelecekte (salgin sonrast) uzaktan egitimle matematik ogrenmek ister
misiniz¢? Nedenini ayrintili agiklayimiz. Gelecekte (salgin sonrasi) uzaktan egitimle
ogrenim goreceginiz dersleri siz belirleyebilseniz hangi derslerinizi uzaktan egitimle
almak isterdiniz? Nedenini ayrintili aciklayiniz.

Ogrenci yanitlar incelendiginde grencilerin cogunlugu (%83) gelecekte uzak-
tan egitimle matematik 6grenmek istemediklerini belirtmislerdir. Ayn1 zamanda
ogrenciler (%56) gelecekte uzaktan egitimle sozel dersleri (Tiirkce, Sosyal Bilgiler
vb.) alabileceklerini ¢iinkii yiiz yiize egitimle ¢ok bityiik bir fark olmadigin ifade
etmiglerdir.
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TARTISMA, SONUG VE ONERILER

Uzaktan egitim i¢inde barindirdig firsatlar1 ve zorluklari ile 6grenme ortamla-
r1 igin farkli 6geler sunmaktadir. Uzaktan egitimde 6grenciler farkli 6grenme des-
teklerine ihtiya¢ duymaktadir (Taylor & Galligan, 2006). Ogrencilerin bu 6grenme
ihtiyaglarini kargilayabilmek icin uzaktan egitimde dersler yiiz yiize egitime gore
farkli bir sekilde yapilandirilmalidir (Moore & Kearsley, 2011). Bu yapilandirma
slirecinde ise 6grenci goriisleri 6n plana ¢ikmaktadir. Uzaktan egitimde matematik
ogrenmenin 6grenci goriisleri ile degerlendirildigi bu ¢aliymada, matematik 6gre-
timinde kullanilan 6gretim yaklasimi, 6grencilerin matematik 6zyeterligi ve bilgi-
sayar Ozyeterligi puanlarinin 6grenciler tarafindan belirtilen metaforlarin duygu
yiiklerine gore farklilagip farklilagmadig incelenmistir. Ogrencilerin bilgisayar 6z-
yeterligi puanlarinin pozitif, nétr ve negatif olarak siniflandirilan metaforlar igin
anlamli farklilik yaratmadig belirlenmistir. Buna karsin, matematik 6zyeterligi
puanlarinin sadece pozitif-negatif gruplar arasinda farkhilagtig: tespit edilmistir.
Bu farklilasma pozitif metaforlar lehinedir. Kullanilan 6gretim yaklagimi puanla-
r1 karsilagtirildiginda ise notr-pozitif ya da nétr-negatif gruplar arasinda anlamli
farklilik bulunmamasina ragmen pozitif-negatif gruplar arasinda anlamh farklilik
oldugu gorilmiistiir. Matematik 6zyeterligi puanlarinda oldugu gibi bu fark pozitif
metaforlar1 kullanan 6grenciler lehinedir.

Bilgisayar 6zyeterligi puanlarinin bu ¢alisgmada metaforlar i¢in anlamli farklilik
yaratmadig1 belirlenmistir. Bilgisayar ozyeterlik algisi bireyin bilgisayar basinda
bir gorevi gerceklestirmek icin bilgisayar kullanim yetenegi {izerine kabul ettigi
algis1 (Glircan, 2005) olarak diisiiniildiigiinde ve yapilan ¢aligmalarin bu alginin
bilgisayar tabanli gérevlerde performans: etkiledigi ele alindiginda (Sam, Othman
& Nordin, 2005), bu ¢alismada bilgisayar tabanli gorevlerin uzaktan egitimde her
Ogrenci icin basit diizeyde olmasi sebebiyle bilgisayar 6zyeterliliginin 6grencilerin
uzaktan egitimde matematik 6grenmeye kars: goriislerinin degisikliginde etkili ol-
madig1 soylenebilir.

Bulgulardan yola ¢iktigimizda matematik 6z-yeterliligi yiiksek olan 6grencile-
rin uzaktan egitimde de pozitif algilar olugturdugunu sdyleyebiliriz. Ogrenenlerin
ozyeterlige iligkin inanglarinin motivasyon ve basar: duygusu i¢in kilit nitelikte ol-
dugu ele alindiginda (Pajares, Johnson & Usher, 2007) uzaktan egitimde matema-
tik 6grenme siirecini destekledigini diistinebiliriz. Alanyazinda 6zyeterlik tizerine
yapilan ¢aligmalarda daha yiiksek 6zyeterlik sahibi ¢ocuklarin, basarisizlig1 ¢aba
eksikligine bagladig1 tespiti (Chase, 2001; Ordonez-Feliciano, 2009) distiniildii-
gtinde uzaktan egitimde 6grencilerin matematigi 6grenirken basarisizliklarinda
caba eksikliklerine baglayarak kendi 6grenmelerini diizenleme firsat: buldugun-
dan 6grenmeyi daha pozitif algiladiklar1 yargisina varilabilir. Ayn1 zamanda, ma-
tematik Ozyeterligi ile 6grencilerin matematik performans: arasinda olumlu bir
iliski oldugunu ortaya koyan galigmalar (Anjum, 2006; Siegle & McCoach, 2007;
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Stevens, Olivarez, Lan & Talent-Runnels, 2004 ) 1s1ginda uzaktan egitimde de ma-
tematik performanslarina pozitif yansimalar olabilecegi 6ngoriisiinde bulunulabi-
lir. Smith ve Ferguson (2005) uzaktan egitimde basarili 6grencilerin karakterlerini
sunduklar: ¢aligmalarinda, bagarili 6grencilerin 6z-disipline sahip olduklarin: ve
ogrenmelerini organize edebildiklerini belirtmislerdir, matematik 6z-yeterliliginin
de bu karakteristik 6zellikleri destekledigi diistiniildiigiinde 6grencilerin uzaktan
egitimde matematik 6grenme {lizerine pozitif algilar olusturmalarin: sagladig: s6y-
lenebilir.

Bu ¢alismada 6grenci ve 6gretmen merkezli olarak ele alinan 6gretim yaklagi-
minin, 6grencilerin uzaktan egitimde matematik 6grenme algilar: tizerinde etkisi
oldugunu séyleyebiliriz. Uzaktan egitimde matematik 6grenirken 6grenci merkezli
ogretim yaklasiminin kullanilmasinin 6grencilerin 6gretim {izerine pozitif algilar
olusturmasinda etkili olabilecegi yargisina varilabilir. Ogrenci merkezli yaklagim-
da 6grenenler bilginin pasif alic1 olarak tanimlanmadigindan, kendi 6grenmele-
rinden sorumludurlar, kendi hipotezlerini iretir ve test ederler. C)gretmenler ise
kendi anlamlarini olusturma c¢abasindaki 6grenenlere destek saglar ve konuya
iliskin problem durumlar: yonelterek arastirmaya 6zendirirler (Fosnot & Perry,
1996). Bu yaklasimin uzaktan egitimde de 6grencilerin matematik 6grenme so-
rumluluklarini almalarina firsat tanimasiyla ve 6gretmenlerin bu siirecte destek
saglamasiyla, uzaktan egitim siirecinde matematik 6grenmeye kars1 6grenci algila-
rinda pozitif bir etki yarattig1 diisiiniilebilir.

Ogrencilerin matematigi uzaktan égrenmenin yararlar1 iizerine goriislerinin
analiz edildigi bu ¢aligmada esneklik temasinin en fazla belirtilen tema oldugu goze
carpmaktadir. Bu esneklik daha ¢ok 6grenciler tarafindan okula gidip yorulma-
dan istenilen yerden derse baglanilmasi olarak belirtilmistir. Ayni zamanda yemek
yiyerek dersi dinleme ya da diger temel ihtiyaglar1 giderme rahatlig1 da bu tema
altinda sunulmustur. Bu sonug, Allen ve Seaman (2010)’1n belirttigi uzaktan egi-
timin 6grencilerin bilgiye ulagmadaki yer ve zaman gibi bariyerleri kaldirdig1 go-
risil ile uyum gostermektedir. Caligmada ortaya ¢ikan diger temalar ise kayitlarin
tekrar izlenebilmesi, hiz, zamandan tasarruf, dersten kopmama, giiriiltii olmama-
s1, 6gretim kaynaklari, 6gretmen ve arkadas baskisinin hissedilmemesi olmustur.
Benzer olarak, Braude ve Merrill (2013) ¢aligmalarinda dersin tekrar tekrar izle-
nebilmesini, online materyal destegini, akran baskis1 hissetmemeyi uzaktan egiti-
min degerli 6grenme firsatlar1 olarak nitelendirmiglerdir. Ogrencilere matematigi
uzaktan 6grenmenin en iyi yani soruldugunda sirasiyla en ¢ok 6ne ¢ikan temalar
esneklik, kayitlarin tekrar izlenebilmesi ve 6gretim kaynaklari temalar1 olmustur.
Bu temalarda ileride yer alabilecek uzaktan egitimin gerceklestirilecegi platformlar
i¢cin onemli 6geler sunmaktadir. Platformlarin genis kayit alanina imkén sunma-
sinin ve genis 6gretim kaynaklar: barindirmasinin 6nemi 6n plana ¢ikmaktadir.
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Ogrencilerin matematigi uzaktan égrenmenin zorluklari {izerine gériislerinin
analizinde en fazla belirtilen konunun internet kaynakl sikintilar oldugu goriil-
mektedir. Ogrenciler seslerinin gitmemesini, goriintii kalitesini ve sik sik inter-
netin kopmasini yasadiklar1 zorluklar olarak belirtmislerdir. Diger bir tema olan
hile/kopya temas: da 6grencilerin bir¢ogu tarafindan vurgulanmistir. Bu tema
altinda 6grenciler diger 6grencilerin uyguladig hile ve kopya girisimlerinden ya-
sadiklar1 haksizliklar: sunmuglardir. Benzer sekilde, Krause ve Putnam (2016)’1n
caligmalarinda cevirim i¢i 6devlerde 6grencilerin web sitelerinden, forumlardan
yararlandiklarindan, hesap makinelerini 6gretmenin izni olmadan kullandiklarin-
dan bahsetmislerdir. Diger bir tema ise §grenme zorlugu temasidur. Iletisimsizlik/
yalnizlik temas altinda ise 6grenciler agirlikli olarak arkadaglar1 ve 6gretmeni ile
yeterli iletisimi kuramadiklar: i¢in derslerde ¢ok yalniz hissettiklerini sunmusglar-
dir. Yalnizlik hissinin uzaktan egitimde yasanilan genel bir zorluk oldugu diger
caligmalarda da vurgulanmaktadir (Bambara, Harbour, Davies & Athey, 2009).
Diger bir tema olan destek alamama temasinda &grenciler yiiz ylize egitimde ma-
tematiksel bir kavram ile ilgili yardima ihtiyaglar1 oldugunda arkadaslarindan ve
ogretmenlerinden destek alabildiklerini fakat uzaktan egitimde destek alamadik-
larini belirtmiglerdir. Yorgunluk temas altinda uzaktan egitimde ekran kargisinda
¢ok ¢abuk yorulduklarini bu sebeple derse odaklanmada zorlandiklarini belirtmis-
lerdir. Motivasyonun ele alindig1 temada 6grenciler ¢ogunlukla arkadaglar1 ve 6g-
retmenleri ile sinirli iletisim kurduklari i¢in ilgilerinin ve motivasyonlarinin distik
olmasin: dile getirmislerdir. Dikkati ¢ceken bir tema ise sdylenmemis ihtiyaglarin
anlagilmamasi olmustur. Burada 6grenciler ¢ekindikleri i¢in soru soramadiklarini,
ylz ylize egitimde 6gretmenin yiizlerinden anlayip konuyu tekrar anlattigini fakat
uzaktan egitimde bu ihtiyaglarinin 6gretmen tarafindan anlagilmadigini ifade et-
mislerdir. Ayni zamanda matematiksel ifadeleri (sembolleri, grafikleri) sinavlarda
yazmanin zorlugu ogrenciler tarafindan dile getirilmistir. Benzer olarak, Smith
ve Ferguson (2005) uzaktan 6grenme ortamlarinin matematik icin iyi bir sekilde
adapte edilmedigini sunmuslardir. Ogrencilere matematigi uzaktan 6grenmenin
en kotii yani soruldugunda sirasiyla en ¢ok one ¢ikan temalar 6grenme zorlugu,
iletisimsizlik/yalnizlik ve hile/kopya temalar1 olmustur. Ayni zamanda, 6grenci-
lere gelecekte (salgin sonrasi) uzaktan egitimle hangi derslerin alinmak istendigi
soruldugunda 6grencilerin ¢ogunlugu gelecekte uzaktan egitimle matematik 6g-
renmek istemediklerini belirtmislerdir. Ek olarak, ogrenciler gelecekte uzaktan
egitimle sozel dersleri alabileceklerini ¢iinkii yiiz ylize egitimle ¢ok biiyiik bir fark
olmadigini ifade etmislerdir. Bu a¢idan ileride bir kisim derslerin uzaktan egitimle
gerceklestirilmesi s6z konusu oldugunda soylemsel agirlik iceren dersler uzaktan
egitimle verilebilir.

Uzaktan egitimin gelecekte de hayatimizin vazgecilmez bir parcasi olacagi var-
saylldiginda 6gretimin gerceklestirilecegi platformlarda olmasi gereken 6gelerle ve
6grenme ortaminin gereklilikleri ile bu arastirmanin sonuglarinin uzaktan egiti-
min niteligi i¢in 6nemli bulgular sundugu diisiintilmektedir.
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Caligmamiza katki saglayan tiim 6grencilere tesekkiir ederiz.
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Yazar Katkis1

Katki Diizeyi: 1. Yazar: %60- 2. Yazar %40
KAYNAKLAR

Alkan, C. (1987). Acikagretim “Uzaktan Egitim Sistemlerinin Karsilagtirmali Olarak incelenmesi”, Ankara Universitesi
Egitim Bilimleri FakUltesi Yayinlari: Ankara.

Allen, I. E, & Seaman, J. (2010). Learning on demand: Online education in the United States, 2009. Sloan Consortium.
PO Box 1238, Newburyport, MA 01950.

Amundson, N. E. (1988). The use of metaphor and drawings in case conceptualization. Journal of Counseling &
Development, 66(8), 391-393.

Anjum, R. (2006). The impact of self-efficacy on mathematics achievement of primary school children. Pakistan
Journal of Psychological Research, 61-78.

Arslan, M. M. & Bayrakgl. M. (2006). Metaforik disinme ve 6grenme yaklasiminin egitim-6gretim agisindan
incelenmesi. Milli EGitim Deragisi, 171,100-108.

Askar, P. & Umay, A. (2001). ilkgretim matematik 6gretmenligi dgrencilerinin bilgisayarla ilgili 6z-yeterlilik algisi.
Hacettepe Universitesi Egitim Fakiiltesi Dergisi, 21, 1-8.

Barakaev, M, Shamshiyev, A, O'rinov, X, & Abduraxmonoy, D. (2020). Problems of Teaching Mathematics in
Modernization. International Journal of Progressive Sciences and Technologies, 19(2), 201-203.

Balci, A. S.(2007). Fen 6¢gretiminde yapilandirmac yaklasim uygulamasinin etkisi. Doktora Tezi, Selcuk Universitesi:
Fen Bilimleri Enstitdsu.

Baldwin, M., Landau, M. |, & Swanson, T. J. (2018). Metaphors can give life meaning. Self and Identity, 17(2), 163-193.

Bambara, C. S, Harbour, C. P, Davies, T. G, & Athey, S. (2009). Delicate engagement: The lived experience of
community college students enrolled in high-risk online courses. Community College Review, 36(3), 219-238.

Bandura, A. (1977). Self-Efficacy: Toward A Unifying Theory of Behavioral Change, Psychogical Review. 84(2),191-215.

Bayram, Y. (2002). Ttrkiye'de Uzaktan Egitim ve Sakarya Universitesi Uygulamasi. Yuksek Lisans Tezi, Sakarya
Universitesi: Sakarya.

Black, M. (2019). Models and metaphors. Cornell University Press.

Borba, M. C. (2021). The future of mathematics education since COVID-19: humans-with-media or humans-with-
non-living-things. Educational Studies in Mathematics, 1-16.

Braude, S., & Merrill, J. (2013). The chancellor's new robes: Online education. Creative Education, 4(7A2), 50-52.

Brooks, M. G, & Brooks, J. G. (1999). The courage to be constructivist. Belmont, CA.

Buyukdztirk, $. (2012). Sosyal bilimler icin veri analizi el kitabi (16. baski). Ankara: Pegem.

Can, E. (2020). Korona virs (Covid-19) pandemisi ve pedagojik yansimalari: Tirkiye'de agik ve uzaktan egitim
uygulamalari. Agikogretim Uygulamalari ve Arastirmalari Dergisi, 6(2), 11-53.

Chase, M. A. (2001). Children's self-efficacy, motivational intentions, and attributions in physical education and
sport. Research Quarterly for exercise and Sport, 72(1), 47-54.

Clayton, K E, Blumberg, F. C, & Anthony, J. A. (2018). Linkages between course status, perceived course value, and
students’ preference for traditional versus non-traditional learning environments. Computers & education,
125, 175-181.

Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences (2nd ed). Routledge. https:/doi.
0rg/104324/9780203771587

OMU EFD, 2022, Cilt 41, Say1 1, Sayfa 1-50



Arzu AYDOGAN YENMEZ, Semirhan GOKCE

Cortazzi, M, & Jin, L. (2020). Elicited metaphor analysis: Researching teaching and learning. In Handbook of
qualitative research in education. Edward Elgar Publishing.

Craig, C. J. (2018). Metaphors of knowing, doing and being: Capturing experience in teaching and teacher
education. Teaching and Teacher Education, 69, 300-311.

Celikten, M. (2005, Eylil). Kiltir ve Ogretmen Metaforlari. XIV. Ulusal Egitim Bilimleri Kongresi'nde sunulmus
bildiri, Pamukkale Universitesi, Denizli.

Darsih, E. (2018). Learner-centered teaching: What makes it effective. Indonesian EFL Journal, 4(1), 33-42.

De Guerrero, MCM. & Villamil, O. S. (2002). Metophorical conceptualizations of ESL teaching and learning,
Language Teaching Research, 6(2), 95-120.

Deliodlu, H. N. (2017). Sekizinci sinif 6grencilerinin matematik basarisi ile sinav ve matematik kaygisi, matematige
yonelik ozyeterlik algisi arasindaki iliski. Yiksek Lisans Tezi, Adnan Menderes Universitesi, Sosyal Bilimler
Enstitisu.

Doruk, M, Oztiirk, M., & Kaplan, A. (2016). Investigation of the self-efficacy perceptions of middle school students
towards mathematics: Anxiety and attitude factors. Adiyaman University Journal of Educational Sciences,
6(2), 283-302.

Elaldi, S, & Yerliyurt, N. S. (2016). Preservice Preschool Teachers' Self-Efficacy Beliefs and Attitudes toward
Teaching Profession. Educational Research and Reviews, 11(7), 345-357.

Erdamar, G. & Demirel, M. (2008). Yapilandirmaci 6grenme yaklagiminin duyussal ve bilissel 6drenme Uriinlerine
etkisi. Turk EGitim Bilimleri Dergisi, 6(4),629-661.

Febriyanti, N. K. S, & Putra, M. (2020). Mathematics Learning Interest of Elementary School Students in Using
Metaphorical Thinking Learning Model. Journal of Education Technology, 4(3), 273-278.

Fosnot, C. T, & Perry, R. S. (1996). Constructivism: A psychological theory of learning. Constructivism: Theory,
Perspectives, and Practice, 2(1), 8-33.

Garris, C. P, & Fleck, B. (2020). Student evaluations of transitioned-online courses during the COVID-19 pandemic.
Scholarship of Teaching and Learning in Psychology.

Girmen, P. (2007). ilkdgretim 6grencilerinin konusma ve yazma strecinde metaforlardan yararlanma durumlari.
Yayimlanmamis doktora tezi, Anadolu Universitesi, Egitim Bilimleri Enstittsu, Eskisehir.

Gosselin, K. P. (2009). Development and psychometric exploration of the online teaching self-efficacy scale
(Doctoral dissertation, Texas Tech University).

GUrcan, A. (2005). Bilgisayar 6zyeterlidi algisi ile bilissel 6grenme stratejileri arasindaki iliski. Egitim Arastirmalar
Dergisi, 19, 179-193.

Gurkan, B. (2020). Zamanin ve Mesafenin Otesinde Ogrenme Cabast: Sinif Ogretmenligi Uzaktan Egitim Sisteminin
CIPP Modeli Agisindan Katiimer Odakli Dederlendirilmesi. Turk Egitim Bilimleri Dergisi, 18(2), 315-348.

Glzeller, C. 0, & Akin, A. (2012). The effect of web-based mathematics instruction on mathematics achievement,
attitudes, anxiety and self-efficacy of 6th grade students. International Journal of Academic Research in
Progressive Education and Development, 1(2), 42-54.

Hawkins, R. M. (1995). Self-efficacy: A cause of debate. Journal of behavior therapy and experimental psychiatry,
26(3), 235-240.

Hiller, S. £, Kitsantas, A, Cheema, J. E, & Poulou, M. (2021). Mathematics anxiety and self-efficacy as predictors
of mathematics literacy. International Journal of Mathematical Education in Science and Technology, 1-19.

Holmberg, B. (2020). Guided didactic conversation in distance education. In Distance education: International
perspectives (pp. 114-122). Routledge.

Hrastinski, S. (2008). Asynchronous and synchronous e-learning: A study of asynchronous and synchronous
online methods discovered that each supports different purposes. Educause Quarterly, 31(4), 51-55.

Hutto, C. ). & Gilbert, E. E. (2014). VADER: A Parsimonious Rule-based Model for Sentiment Analysis of Social Media
Text. Eighth International Conference on Weblogs and Social Media (ICWSM-14). Ann Arbor, M, June 2014,

Inbar, D. E. (1996). The free educational prison: Metaphors and images. Educational Research, 38(1), 77-92.

Isiksal, M. & Askar, P. (2003). ikogretim dgrencileri icin matematik ve bilgisayar 6z-yeterlik algisi 6lcekleri.
Hacettepe Universitesi Egitim Fakiltesi Dergisi, 25, 109-118.

Jacobs, A. M., & Kinder, A. (2018). What makes a metaphor literary? Answers from two computational studies.
Metaphor and Symbol, 33(2), 85-100.

James, P. (2002). Ideas in practice: Fostering metaphoric thinking. Journal of Developmental Education, 25(3),
26-33.

https://doi.org/10.7822/omuefd.999136 d



Ogrenci Goziinden Uzaktan Matematik Ogrenimi: Sentiment Analizi

Jensen, D. (2006). Metaphors as a bridge to understanding educational and social contexts. International Journal
of Qualitative Methods, 5(1), 36-54.

Kahu, E.R, & Nelson, K. (2018). Student engagement in the educational interface: understanding the mechanisms
of student success. Higher education research & development, 37(1), 58-71.

Kaptan, S. (1998). Bilimsel Arastirmalar ve istatistik Teknikleri (11.Baski). Ankara: Tek 1sik Web Ofset.

Karasar, N. (2009). Bilimsel arastirma yontemi (19. Baski). Ankara: Nobel.

Keegan, D. (1986). The foundations of distance education. London: Croomhelm.

Khirwadkar, A, Khan, S. I, Mgombelo, J,, Obradovic-Ratkovic, S., & Forbes, W. A. (2020). Reimagining Mathematics
Education during the COVID-19 Pandemic. Brock Education: A Journal of Educational Research and Practice,
29(2), 42-46.

Kiral, E. (2015). Ogretmen adaylarinin algilarina gore 6gretmen metaforlari. Adnan Menderes Universitesi Egitim
Fakiltesi Dergisi, 6(1), 57-65.

Kim, J. (2020). Learning and teaching online during Covid-19: Experiences of student teachers in an early
childhood education practicum. International Journal of Early Childhood, 52(2), 145-158.

King, B. (2020). Teaching distance education. In Critical reflections on distance education (pp. 95-121). Routledge.

Kdseodlu, P, Yilmaz, M, Gercek, C. & Soran, H. (2007). Bilgisayar kursunun bilgisayara yénelik basar, tutum ve 6z-
yeterlik inanclar Uzerine etkisi. Hacettepe Universitesi Egitim Fakuiltesi Dergisi, 33, 203-209.

Rovecses, Z. (2020). Extended conceptual metaphor theory. Cambridge University Press.

Krause, A, & Putnam, R. (2016). Online calculus homework: The student experience. In Proceedings of the 19th
annual conference on research in undergraduate mathematics education (pp. 266-280).

Kurtulus, A, & Oztirk, B. (2017). Ortaokul 6grencilerinin Gstbilissel farkindalik diizeyi ile matematik 6z yeterlik
algisinin matematik basarisina etkisi. Dicle Universitesi Ziya Gokalp Egitim Fakultesi Dergisi, (31), 762-778.

Landrum, B. (2020). Examining Students' Confidence to Learn Online, Self-Requlation Skills and Perceptions of
Satisfaction and Usefulness of Online Classes. Online Learning, 24(3), 128-146.

Lee, K. (2020). Who opens online distance education, to whom, and for what?. Distance Education, 41(2), 186-200.

Liu, M. C, & Chi, M. H. (2012). Investigating learner affective performance in web-based learning by using
entrepreneurship as a metaphor. Journal of Educational Technology & Society, 15(3), 202-213.

Low, G. (2008). Metaphor and education. The Cambridge handbook of metaphor and thought, 212-231.

McHugh, M. L. (2012). Interrater reliability: the kappa statistic. Biochemia Medica, 22(3), 276-282.

Medhat, W, Hassan, A, & Korashy, H. (2014). Sentiment analysis algorithms and applications: A survey. Ain Shams
Engineering Journal, 5(4), 1093-113.

Milles, M. B, & Huberman, A. M. (1994). An expanded sourcebook: Qualitative data analysis. Sage, London.

Mio, J. S. (2018). Metaphor, politics, and persuasion. In Metaphor: Implications and applications (pp. 127-146).
Psychology Press.

Moore, M. & Kearsley, G. (2011). Distance Education: A System View of Online Learning. (Third Edition). Belmont,
Calif: Wadsworth Pub. Co.

Muran, J. C, & DiGiuseppe, R. A. (1990). Towards a cognitive formulation of metaphor use in psychotherapy. Clinical
Psychology Review, 10(1), 69-85.

Niemi, K. (2021). ‘The best guess for the future? Teachers’ adaptation to open and flexible learning environments
in Finland. Education Inquiry, 12(3), 282-300.

0guz, A. (2011). Ogretmen adaylarinin demokratik degerleri ile 6gretme ve dgrenme anlayislari. Degerler Egitimi
Dergisi, 9(22), 139-160.

Ordonez-Feliciano, J. P. 2009). Self-efficacy and instruction in mathematics.

Ozcelik, H. & Kurt, A. A. (2007). ilkogretim dgretmenlerinin bilgisayar 6z yeterlikleri: Balikesir ili 6rnedi. ilkogretim
Online, 6(3), 441-451.

Ozmen, B. (2012). Sosyal AJ Destekli Uzaktan Egitim Uygulamalarinin Odrenci Basarisi ve Gortslerine Etkisi.
Yiksek Lisans Tezi, Firat Universitesi Egitim Bilimleri Enstitist, Elazig.

Oztdogru, M., & Blimen, N. (2016). Dokuzuncu sinif 6grencilerinin matematik basarilarinin yordanmasi. Ege Egitim
Dergisi, 17(2), 377-398.

Pajares, F, Johnson, M. J, & Usher, E. L. (2007). Sources of writing self-efficacy beliefs of elementary, middle, and
high school students. Research in the Teaching of English, 104-120.

Pakhomova, T. 0, Komova, 0.5, Belia, V.V, Yivzhenko, Y.V, & Demidko, E. V. (2021). Transformation of the pedagogical
process in higher education during the quarantine. Linguistics and Culture Review, 5(52), 215-230.

OMU EFD, 2022, Cilt 41, Say1 1, Sayfa 1-50



Arzu AYDOGAN YENMEZ, Semirhan GOKCE

Perry, C, & Cooper, M. (2001). Metaphors are good mirrors: Reflecting on change for teacher educators. Reflective
Practice, 2(1), 41-52.

Ratheeswari, K. (2018). Information communication technology in education. Journal of Applied and Advanced
research, 3(1), 45-47.

Richland, L. E, Stigler, . W, & Holyoak, K. J. (2012). Teaching the conceptual structure of mathematics. Educational
Psychologist, 47(3), 189-203.

Sam, H, Othman, A. & Nordin, Z. (2005). Computer self-efficacy, computer anxiety, and attitudes toward the
internet: A study among undergraduates in Unimas. Educational Technology and Society, 8(4), 205-219.
Sevai, S, & Yakisikl, Z. (2020). Ortaokul Ogrencilerinin Matematik Oz-yeterlik Algilarinin ve Matematige Yonelik

Tutumlarinin incelenmesi. Mersin Universitesi EGitim Fakultesi Dergisi, 16(2), 394-416.

Shvarts, A, & Bakker, A. (2019). The early history of the scaffolding metaphor: Bernstein, Luria, Vygotsky, and
before. Mind, Culture, and Activity, 26(1), 4-23.

Siegle, D, & McCoach, D. B. (2007). Increasing student mathematics self-efficacy through teacher training. Journal
of Advanced Academics, 18(2), 278-312.

Smith, G. G, & Ferguson, D. (2005). Student attrition in mathematics e-learning. Australasian Journal of Educational
Technology, 21(3), 323-334.

Srisupawong, Y., Koul, R, Neanchaleay, J, Murphy, E, & Francois, E. J. (2018). The relationship between sources of
self-efficacy in classroom environments and the strength of computer self-efficacy beliefs. Education and
Information Technologies, 23(2), 681-703.

Stevens, T, Olivarez, A, Lan, W.Y,, & Tallent-Runnels, M. K. (2004). Role of mathematics self-efficacy and motivation
in mathematics performance across ethnicity. The Journal of Educational Research, 97(4), 208-222.

Sengl, S. (201). Kavram karikatirlerinin 7. sinif 6grencilerin matematiksel 6z-yeterlik diizeylerine etkisi. Kuram ve
Uyqulamada Egitim Bilimleri, 11(4), 2291-2313.

Taylor, J, & Galligan, L. (2006). Mathematics for maths anxious tertiary students: integrating the cognitive and
affective domains using interactive multimedia. Literacy and numeracy studies, 15(1), 23-43.

Taylor, W. (1984). Metaphors of educational discourse. In W. Taylor (Ed), Metaphors in education (pp. 4-20).
London: Heinemann Educational Books Ltd, London.

Tiberius, R. G. (1986). Metaphors underlying the improvement of teaching and learning. British Journal of
Educational Technology, 17(2), 144-156.

Tompkins, P. & Lawley, ). (2002). The magic of metaphor. The Caroline Newsletter.

Torkzadeh, G, Chang, J. & Demirhan, D. (2006). A contingency model of computer and internet self-efficacy.
Information and Management, 43(4), 541-550.

Umay, A. (2001). ilkogretim matematik dgretmenligi programinin matematige karst 0z-yeterlik algisina etkisi.
Journal of Qafqaz University, 8.

Usher, E. L, Weidner, B. L, Liem, G. A. D, & Mclnerney, D. M. (2018). Sociocultural influences on self-efficacy
development. Big Theories Revisited, 2, 141-164.

usun, S. (2006). Uzaktan Egitim (1.baski) Ankara: Nobel Yayin Dagitim.

Veneziano, L. & Hooper, J. (1997). A method for quantifying content validity of health-related questionnaires.
American Journal of Health Behavior, 21(1), 67-70.

Wegner, E, Burkhart, C, Weinhuber, M., & Niickles, M. (2020). What metaphors of learning can (and cannot) tell us
about students' learning. Learning and Individual Differences, 80, 101884.

Williamson, B, Eynon, R, & Potter, J. (2020). Pandemic politics, pedagogies and practices: digital technologies
and distance education during the coronavirus emergency. Learning, Media and Technology, 45 (2), 107-114.

Zhang, F, &Hu, ). (2009). A Study of Metaphor and Its Application in Language Learning and Teaching. International
Education Studies, 2(2), 77-81.

https://doi.org/10.7822/omuefd.999136 d



Ogrenci Goziinden Uzaktan Matematik Ogrenimi: Sentiment Analizi

LEARNING MATHEMATICS IN DISTANCE EDUCATION THROUGH STUDENTS’
EYES: SENTIMENT ANALYSIS

0z:

Ethics committee approval in the field of Educational Sciences was obtained
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with the decision numbered 02 of the meeting numbered 14 in 2021.

Covid-19 salgini siirecinde, {ilkeler gesitli dnlemler almis ve bunun 6nemli bir
yansimast da egitim politikasinda olmustur. Salgin, diinya genelinde uzaktan egi-
timi zorunlu kilmigtir. Bu zorunluluk kapsaminda birgok {ilke uzaktan egitimin
daha nitelikli yiriitillebilmesi i¢in arayis icerisine girmistir. Calismanin amaci,
ogrencilerin uzaktan egitim siirecindeki matematik 6grenmeye yonelik algilarini
metaforlar yoluyla belirlemektir. Metaforlarin duygu yiikleri ile kullanilan 6gretim
yaklagimi, matematik dzyeterligi ve bilgisayar ozyeterligi degiskenleri ile iligkisi-
nin ortaya ¢ikarilmasi amaglanmustir. Ayni zamanda, 6grenci goriisleri ile uzaktan
egitimde matematik 6grenmenin degerlendirilmesi hedeflenmistir. Bu ¢aligmada
betimsel arastirma yontemlerinden tarama modeli kullanilmistir. Caligmanin ka-
tilimcilarini farkli bolgelerde 6grenim goren 201 ortaokul 6grencisi olusturmak-
tadir. Yiiriitiilen analizlerde metaforlarin duygu yiikii VADER (Valence Aware
Dictionary and sEntiment Reasoner) ile belirlenmistir. Ogrencilerin metafor si-
niflandirmas: kullanilarak yiiriitiilen tek yonlit ANOVA analizleri ile kullanilan
6gretim yaklagimi, matematik 6zyeterligi ve bilgisayar 6zyeterligi puanlarinin ilgili
siniflandirmalar baglaminda anlaml farklilik yaratip yaratmadigi incelenmistir.
Ogrenci goriisleri ise icerik analizine tabi tutulmustur. Uzaktan egitimin gelecekte
de hayatimizin vazgecilmez bir parcasi olacag: varsayildiginda 6gretimin gercek-
lestirilecegi platformlarda olmasi gereken 6gelerle ve 6grenme ortaminin gerekli-
likleri ile bu arastirmanin sonuglarinin uzaktan egitimin niteligi i¢in 6nemli bul-
gular sundugu diigiiniilmektedir.

Anahtar Sézciikler: Uzaktan Egltim, Matematik Ogretimi, Metafor, Sentiment
Analizi, Ogrenci Goriisleri.

ABSTRACT:

Countries implemented a variety of measures with education policy during the
Covid-19 epidemic so that distance education has become compulsory all over the
world. Many countries have endeavored to conduct more qualified online educati-
on as a result of this need. The purpose of this study is to use metaphors to identify
students’ perspectives of mathematics learning in distance education. It is also ai-
med to reveal the relationship of metaphors with emotional loads and the variables
of teaching approach, mathematics self-efficacy and computer self-efficacy. Survey
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model, which is one of the descriptive research approaches, was employed in this
study and a total of 201 elementary school students from various regions of Tur-
key participated to the study. Valence Aware Dictionary and sEntiment Reasoner
(VADER) assessed the emotional load of the metaphors. With one-way ANOVA
analysis conducted using metaphor classification, it was examined whether the te-
aching approach, mathematics self-efficacy and computer self-efficacy scores cre-
ated a significant difference in the context of the relevant classifications. Student
opinions were subjected to content analysis. Assuming that distance education will
become an integral part of our lives in the future, it is anticipated that the findings
of this study will provide important insights into the elements that should be inc-
luded in the platforms where teaching will take place, as well as the requirements
of the learning environment.

Keywords: Distance Education, Mathematics Learning, Metaphor, Sentiment
Analysis, Student Opinions.

INTRODUCTION

During the Covid-19 epidemic, countries took a variety of measures with edu-
cation policy. As a result of the epidemic, distance education has become manda-
tory all across the world. During the epidemic period in Turkey, a rapid transition
to distance education was implemented in order to meet education needs. Many
countries have endeavored to conduct more qualified distance education as a re-
sult of this need. Without a doubt, distance education applications that are used
to complete students’ interrupted formal education are a way that should be as-
sessed (Can, 2020). According to Moore and Kearsly (2011), distance education is
an approach in which the teachers and students communicate using a variety of
techniques, as well as individual, flexible, and independent learning methods. Ac-
cording to the findings of a study in the field of mathematics education, the majority
of pupil’s view mathematics as a difficulty they will encounter throughout their edu-
cational careers. As a result, research has been conducted to discover the origins of
the claimed perception (Barakaev et al., 2020; Richland, Stigler & Holyoak, 2012).
However, it is noteworthy that the number of studies carried out especially on mat-
hematics during the epidemic is less than other fields (Borba, 2021; Khirwadkar
et al., 2020). Especially in this period, the necessity of addressing the different di-
mensions of the processes of conducting the mathematics course through distance
education emerges. It is considered to be an important dimension to determine the
opinions and perceptions of students regarding the mathematics lessons conduc-
ted through distance education (Garris & Fleck, 2020; Landrum, 2020). Metaphor
analysis stands out as a powerful method in determining student perceptions (Cor-
tazzi & Jin, 2020; Wegner et al., 2020). Metaphors are regarded to be one of the most
effective tools for structuring, directing, and controlling beliefs about how events
form and work (Baldwin, Landau & Swanson, 2018; Jensen, 2006; Kovecses, 2020;
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Shvarts & Bakker, 2019). Metaphors reflect how events and processes are percei-
ved (Inbar, 1996; Kovecses, 2020). People’s understandings, perceptions, and expe-
riences can be analyzed in depth using metaphors (Jensen, 2006; Kovecses, 2020).
However, there are different variables associated with metaphors (Jacobs & Kinder,
2018; Jensen, 2006; Mio,2018). Researches works have mainly focused on self-ef-
ficacy (Elaldi & Yerliyurt, 2016; Hawkins, 1995; Kahu & Nelson, 2018; Liu & Chi,
2012; Low, 2008) and teaching approach (Low, 2008; Tiberius, 1986; Zhang & Hu,
2009) reflects the importance of the relationship with students’ metaphorical per-
ceptions. Both self-efficacy for the field and self-efficacy for the computer are men-
tioned in the process where education takes place remotely (Gosselin, 2009; Usher
et al., 2018). According to these characteristics, it is critical to determine whether
or not the perceptions of learning mathematics in the distance education process
differ from those in traditional classrooms in terms of educational practices, and no
research has been identified in this area. Based on these findings, the purpose of this
study is to use metaphors to determine students’ perceptions of mathematics lear-
ning in the distance education process, as well as to reveal the relationship between
metaphors and teaching approach, mathematics self-efficacy, and computer self-ef-
ficacy when dealing with emotional loads. Additionally, we focused on mathematics
learning in distance education with student opinions. The following is the theoreti-
cal framework that was discussed in relation to the purpose of this study.

Distance Education

During the epidemic, the distance education can be employed as a stand-alone
educational system, as well as to supplement face-to-face education in the future.
Distance education is a teaching approach in which communication and inter-
action between educational activity organizers and performers and students is
provided from a central location via various special environments in situations
where in-class activities are not possible due to the limitations of traditional ed-
ucation and training methods (Alkan, 1987; Lee, 2020). Flexible learning options
are available through distance education, which is viewed as an alternative to tradi-
tional education and training (Giirkan, 2020). It gives a cost-effective educational
opportunity where the learner is not restricted by time or location. The students
in distance education might gather together for social and educational purposes,
despite the fact that it is individual learning (Keegan, 1986; Williamson, Eynon &
Potter, 2020). They can use time flexibly and dedicate time for other activities in
the remote education process (Hrastinski, 2008; Niemi, 2021). At the same time, by
enriching the content with multimedia in distance education, it is possible for the
teacher and the student to communicate effectively and provide maximum bene-
fit in the education process (Bayram, 2002; Holmberg, 2020). Distance education
includes limitations along with its positive aspects. Courses such as laboratories
and workshops that require skills and attitudes in distance education may not be
given effectively (Usun, 2006). The development of course materials and content
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necessitates expertise due to individual variances (Ozmen, 2012; King, 2020). Di-
rect participation in the learning process to address learning challenges may result
in the development of undesirable habits (King, 2020; Usun, 2006). For students
who do not have an independent and distinct learning discipline, the distance ed-
ucation may present challenges in planning and self-study (Usun, 2006). At the
same time, in distance education, the individual is expected to have competence in
information and communication technologies (Kim, 2020; Pakhomova et al., 2021;
Ratheeswari, 2018).

Metaphor

Muran and DiGiuseppe (1990) define metaphor as the process of giving things
new meaning whereas Amundson (1988) defined metaphor as the reduction of
multiple mixed-level events to a simpler level. In their work, Tompkins and Lawley
(2002) defined metaphor as identifying a notion with another concept, explaining
it as an analogy, and looking at it from several perspectives. According to Taylor
(2005), metaphor connects a scenario or item that we desire to comprehend to a
field of concepts in a distinct meaning field, allowing us to perceive things from
other perspectives and angles that might otherwise go unnoticed. Metaphoric
thinking allows students to come up with unique and original research ideas, as
well as learn and convey complex concepts (Febriyanti & Putra, 2020; James, 2002).
The notion to be stated can be expressed more successfully with fewer words and
a stronger expression can be gained with the use of metaphors (Black, 2019; Gir-
men, 2007). Metaphors, according to Arslan and Bayrakg1 (2006), assist us perceive
abstract and difficult-to-understand concepts or objects and guide us. Metaphor
studies are utilized in education, as well as in a variety of other fields. Educators
get new perspectives and understandings about their own roles and responsibili-
ties, the nature of education, and teacher-student relationships through metaphors
(Craig, 2018; Celikten, 2005). Metaphors are seen as tools of investigation and
intuition in the field of education, used to capture and develop differences and
ideas in practice, as well as to increase awareness of impractical assumptions (De
Guerrero & Villamil, 2002). Metaphors provided from many perspectives provide
insight into where education is now and where it should go in the future (Kral,
2015; Kdvecses, 2020; Perry & Cooper, 2001).

Mathematics Self-Efficacy

Self-efficacy is defined as “a productive capacity in which cognitive, social,
emotional and behavioral sub-skills are organized and effectively managed to serve
numerous purposes’ (Bandura, 1977). According to Pajares, Johnson, and Usher
(2007), self-efficacy beliefs are important for motivation and achievement. Child-
ren with higher self-efficacy attribute failure to a lack of effort in research on sel-
f-efficacy; nonetheless, they offered evidence to support the finding that children
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with lower self-efficacy attribute failure to a lack of competence (Chase, 2001; Or-
donez-Feliciano, 2009). The self-efficacy beliefs and motives have significant roles
in their mathematical achievement (Sevgi & Yakigikli, 2020; Stevens et al., 2004).
Simultaneously, research works in mathematics education show that there is a po-
sitive correlation between mathematical performance and mathematics self-effica-
cy (Anjum, 2006; Hiller et al., 2021; Siegle, McCoach, 2007; Stevens et al., 2004).

Computer Self-Efficacy

Individuals have preconceived notions about their abilities in numerous discip-
lines. Computer self-efticacy is one of these categories. Computer self-efficacy is
defined as an individual’s belief in their capacity to utilize a computer to complete
a task at the computer (Giircan, 2005). Learners who have a poor level of computer
self-efficacy may struggle with computer-based tasks (Sam, Othman & Nordin,
2005; Srisupawong et al., 2018). It could be stated that, the most effective way to
develop computer self-efficacy beliefs is the direct experiences with computers.
According to the literature, computer self-efficacy is positively influenced by ex-
pertise with computers (Askar & Umay, 2001; Késeoglu et al., 2007; Ozgelik &
Kurt, 2007; Srisupawong et al., 2018; Torkzadeh, Chang & Demirhan, 2006).

Teaching Approach

The students in traditional learning environments do not have the opportunity
to interact with one another or ask questions. The teacher is frequently the one who
asks almost all the questions and has the authority in these situations. Even when the
student asks questions, they could not be effectively answered. Teachers in typical le-
arning contexts talk more than students and convey information from textbooks. Be-
cause the classroom is set up in fixed rows, students are unable to sit in a manner that
allows them to work together in groups (Brooks & Brooks, 1999; Clayton, Blumberg &
Anthony, 2018). The material and teaching circumstances in traditional learning envi-
ronments are pre-determined in great detail. Learners must follow the teacher-deter-
mined courses and are unable to steer the learning process through their own choices
(Balcy, 2007; Oguz, 2011). These cases defines the basic characteristics of teacher-cen-
tered approach. Traditional learning philosophy is virtually diametrically opposed to
constructivist learning philosophy. In the constructivist learning approach, there are
collaborative activities in which learners rebuild or reconstruct their existing meanings
by responding and adjusting properly to cues from the environment. The aims for the
learners’ higher-order thinking skills are highlighted in this method, and the learners’
requirements are also considered. “What should be taught?” rather than “How does an
individual learn?” is the question addressed here (Erdamar & Demirel, 2008). Learners
are not considered as passive recipients of information in the constructivist learning
paradigm, therefore they are accountable for their own learning, producing and testing
their own hypotheses. Teachers, on the other hand, help students who are attempting
to construct their own meanings and stimulate study by guiding them to relevant prob-
lem scenarios (Darsih, 2018; Fosnot & Perry, 1996). These cases reflect the basic chara-
cteristics of a student-centered approach.
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METHOD
Research Model

Survey model, which is one of the descriptive research approaches, was emp-
loyed in this study. Survey models attempt to explain a scenario as it now exists in
the past or present (Karasar, 2009). With survey method research, it is anticipated
to find answers to questions such as what is the situation, where are we, what do
we want to do, where, in which direction, and how should we proceed, using data
gathered over a period of time (Kaptan, 1998). The purpose of this study is to assess
the mathematics learning process in distance education and to determine the com-
ponents of distance education’s future orientation, which is expected to become an
increasingly important part of our lives.

Participants

The study included 283 elementary school students as participants. The samp-
ling approach was maximum variation sampling. Students from various regions of
Turkey were included in the survey due to the nature of the study’s structure, which
increased the range of responses provided. Participants were chosen based on their
diversity in both urban and rural settings. The data of the students who did not uti-
lize metaphors or could not describe the basis for their metaphor in a coherent way
were excluded from the study, leaving just the data of 210 participants. One way
between groups ANOVA was applied using the responses of 201 participants who-
se computer-human classification was compatible as a result of sentiment analysis.
In the study, which included participants from 8 different cities in different regions
of Turkey, 118 of the 201 students whose data were analyzed were girls and 83 were
boys. Considering the grade levels, it was determined that 81 of the participants
were 5th grade, 54 of them were 6th grade, 29 of them were 7th grade and 37 of
them were 8th grade.

Data Collection Tools

The data for the study was collected by using a Google Forms. The scale, which
was developed by researchers that determines the teaching approach in distan-
ce mathematics education, “Mathematics Self-Efficacy Scale” developed by Umay
(2001) and “Computer Self-Efficacy Scale” developed by Isiksal and Askar (2003)
were applied to the participants. At the same time, the participants’ demographic
characteristics (such as gender, class level, and province of residence), technology
use cases (such as the distance education platform they use, their technological
equipment, and their Internet usage), metaphors for learning mathematics in dis-
tance education, and perspectives on learning mathematics in distance education
were gathered.
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Within the scope of the research, in order to determine the metaphors of stu-
dents towards learning mathematics in distance education. Students were asked
to fill in the blanks in the sentence: “Learning mathematics in distance educati-
on is like ............. because............... ”. In this context, after students defined
learning mathematics in distance education with a word or a phrase, they were
asked to write a justification taking into account the characteristic features of the

structure they likened.

The researchers first devised draft questions in order to ascertain the students’
perspectives on learning mathematics through distance education. Two field ex-
perts in mathematics education looked over the questions to see if they were ap-
propriate for the research. The revisions were also completed by linguists when the
required arrangements had been made. The predetermined questions were admi-
nistered to 23 volunteer elementary school students, and it was evaluated whether
the participants understood the questions correctly. The research questions are
outlined as follows.

1. What are the advantages of studying mathematics in distance education?

2. What aspect of learning mathematics in distance education appeals to you
the most?

3. What are the challenges of learning mathematics in distance education?

4. What is the most difficult aspect of learning mathematics in distance edu-
cation?

5. Do you want to learn mathematics in the future (post-pandemic) through
distance education? Explain in details.

6. If you had the option to choose which courses you would like to take via
distance education in the future (post-pandemic), what courses would you choose?
Explain in details.

Teaching Approach Scale
Within the scope of the study, a scale was needed to determine the teaching

approach in the classroom. The steps followed in the scale development process
are given in Figure 1.

Figure 1. The scale development process
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In this process, while the international and national literature was scanned and
the items addressed in large-scale applications were examined, on the other hand,
interviews were held with field experts and teachers and draft scale items were
created. For the answers to the scale items, a 4-point Likert-structure form was
formed as “(4) in every lesson/almost every lesson’, “(3) in most lessons”, “(2) in
some lessons” and “(1) in any lesson”. was designed. The items in the draft form of
the scale were evaluated as “appropriate”, “not appropriate” and “must be correct-
ed” in line with the opinions of field experts. Lavshe analysis was used while de-
ciding whether or not the items would be included in the scale. According to these
analyzes, items with a content validity ratio below .99 were removed from the draft
version of the scale (Veneziano & Hooper, 1997). After the necessary controls in
terms of language were carried out, pilot applications were carried out. According
to the exploratory factor analysis findings made after the pilot applications, items 1,
2,4,5,6,9 and 12 indicate a student-centered teaching approach, while items 3, 7,
11 and 14 indicate that the teaching approach is teacher-centered. Items describing
teacher-centered teaching were reverse scored. As a result of the answers given,
the high score obtained by the participants indicates a student-centered teaching
approach in distance mathematics teaching, while the low score indicates a teach-
er-centered teaching approach. According to the results of the pilot application,
items 8, 10, 13 and 15 were removed from the scale. The final applications contin-
ued with 11 items. The Cronbach’s alpha, which defines the internal consistency
of the scale, was calculated as .823. Examples of the items in the scale are given in
Table 1.

Table 1. Teaching Approach Scale Sample Items

Mathematics Self-Efficacy Perception Scale

The mathematics self-efficacy perception scale developed by Umay (2001) con-
sists of 14 items. This scale was developed for university students and also gave
reliable results for elementary and high school students (Delioglu, 2017; Doruk,
Oztiirk & Kaplan, 2016; Giizeller & Akin, 2012; Kurtulus & Oztiirk, 2017; Oziido-
gru & Biimen, 2016; Sengiil, 2011). As a result of the application, the Cronbach
alpha reliability coefficient of the scale was calculated as .834. In this scale, there
are 8 positive and 6 negative items. The mathematics self-efficacy perception scale
was scored with a 1-5 rating scale. Students participating in the study were asked
to indicate their degree of agreement with one of the options “Always”, “Often’,
“Sometimes”, “Rarely” and “Never” for each item. In the Likert-type scale, the scale
score consists of the sum of the response scores to the items. Negative items in the
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scale were reverse scored. The highest self-efficacy perception score that can be ob-
tained from the questionnaire is 70 and the lowest score is 14. High scores indicate
high self-efficacy perception towards mathematics.

Computer Self-Efficacy Perception Scale

In the study, the “Perception of Self-Efficacy Regarding Computer” scale devel-
oped by Isiksal and Agskar (2003) was used. The scale, which was developed in the
form of “strongly agree”, “agree”, “neutral’, “disagree”, “strongly disagree”, was ap-
plied to the participants and the reliability coefficient was calculated as .910. High

scores indicate a high self-efficacy perception towards computer.
Data Analysis

The data of the students who participated in the research who did not use met-
aphors or could not explain the rationale for their metaphor were not included
in the analysis. Sentiment analysis of metaphors was carried out using 210 stu-
dent data. VADER (Valence Aware Dictionary and sEntiment Reasoner), an open
source library with a rule/dictionary-based structure, available under the MIT li-
cense, was used in the analysis using the Python programming language. In the
analyzes, the emotional load of the metaphors was determined by VADER and
the load scores were obtained between -1 and +1. Afterwards, metaphors were
classified as positive, neutral and negative. Metaphors were classified by both re-
searchers for reliability and the findings were compared with the VADER results.
With the one-way ANOVA analysis carried out using the triple metaphor classifi-
cation, it was examined whether the teaching approach, mathematics self-efficacy
and computer self-efficacy scores of the students created a significant difference in
the context of the relevant classifications.

Today, the increase in the content of subjective judgments produced due to the
widespread use of the Internet has increased the importance of making the classi-
fication by the computer. Sentiment analysis classifies opinions on an entity as pos-
itive, negative or neutral regardless of the subject (Medhat, Hassan & Korashy,
2014). Within the scope of the study, it was aimed to correctly classify the meta-
phors created by the students. Since the opinion analysis studies in the literature
are mostly done on English texts, the researchers carried out an analysis on the
English forms of the metaphors created by the students. As a result, while translat-
ing the texts into another language, one English expert translated the texts from
Turkish to English, and another English field specialist translated the translated
writings from English to Turkish, ensuring that the translated texts were accurate.
Afterwards, the metaphors were classified by both researchers for reliability and
the findings were compared with the VADER results. Cut-off scores suggested by
Hutto and Gilbert (2014) were used to classify opinions. Accordingly, if the com-
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posite score obtained as a result of the VADER analysis is greater than or equal to
+.05, the metaphor is classified as positive, and if this value is less than or equal to
-.05, it is evaluated as negative. If the composite score is between -.05 and +.05, the
metaphor is grouped as neutral. The code structures for VADER analysis written in
Python and the output samples obtained from the analyzes are given in Figure 2.

Figure 2. VADER analysis visual written in Python

As an example, analyzes for classification of positive, neutral and negative met-
aphors are shared in Figure 2. In addition to the different emotional load scores
obtained, the composite score obtained from these score types can be seen in the
figure above.

Table 2 lists sample metaphors and their classification as good, negative, or
neutral within the context of VADER analysis and rater ratings.

Table 2. Example Metaphors and Evaluation Results

Kappa statistical technique was used in the comparison of the VADER clas-
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sification and the evaluations obtained from the raters. Cohen’s Kappa value was
calculated as .930. This value shows that there is a very good agreement between
VADER and rater classification (McHugh, 2012). In order to apply the one-factor
analysis of variance between groups (ANOVA), the analyzes were continued with
201 data compatible with computer-human classification. At this point, some as-
sumptions of ANOVA need to be met. The scores of the dependent variable should
be at least in the interval scale (Bityiikoztiirk, 2012). Also, the data should show
a normal distribution. In this study, the kurtosis and skewness coeflicients were
examined to see whether the data were normally distributed. Then, with the nor-
mality test, it was examined whether the data met the normality assumption. Since
the number of participants in the application group was greater than 50, Kolm-
ogorov-Smirnov test results were used in the assumption of normality. The data
obtained from the dependent variables in this study show a normal distribution.
Levene statistics were used to determine whether the homogeneity of variances
assumption was met. Accordingly, Levene’s statistics for computer self-efficacy
were .700 (p=.498), for mathematics self-efficacy 2.685 (p=.071) and for teaching
approach. It was obtained as 576 (p=563). These values, which are not statistically
significant, mean that the assumption of homogeneity of variances is provided for
all dependent variables.

Qualitative Analysis

The opinions of the students about learning mathematics in distance educa-
tion, which were taken through open-ended questions, were subjected to content
analysis. While conducting content analysis in the research, the stages of creating
a framework for content analysis, processing the data according to the thematic
framework, defining and interpreting the findings were taken into account. The re-
search data were coded separately by two researchers. After the code and theme list
was finalized, the data were evaluated by two researchers. The consistency of the
codes created by the researchers independently from each other was determined
by marking them as “Agreement” or “Disagreement”. The cases where the research-
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ers used the same code for the students” expressions were accepted as consensus,
and the cases where they used different codes were accepted as disagreements. In
the parts that were in conflict by one researcher, coding was done by taking the
opinion of the other researcher. The reliability of data analysis made in this way;
It was calculated using the formula [Agreement / (Agreement + Disagreement) x
100] (Miles & Huberman, 1994). The mean reliability among coders was 91%.

Ethics Committee Approval

This study was found to be in accordance with the ethical principles of research
in the field of Educational Sciences, with the decision numbered 02 of the 2021
meeting numbered 14 of the Ethics Committee of Nigde Omer Halisdemir Uni-
versity.

RESULTS

The findings of the study are presented below under the headings of metaphors
and student opinions.

Metaphors

In this study, it was determined whether the teaching approach used in math-
ematics teaching, students’ mathematics self-efficacy and computer self-efficacy
scores differed in terms of the emotional loads of the metaphors stated by the stu-
dents.

First of all, one way between groups ANOVA was conducted to examine wheth-
er the computer self-efficacy scores differed according to the emotional loads of
the metaphors. Metaphors were divided into three groups according to their emo-
tional load (Group 1 stands for negative, Group 2 stands for neutral, and Group 3
stands for positive). There was no statistically significant difference among groups
at the p<.05 level in the computer self-efficacy scores of different emotional loads:
F (2,198) =1.671, p=.191.

Similarly, one way between groups ANOVA was conducted to examine wheth-
er the mathematics self-efficacy scores differed according to the emotional loads
of the metaphors. Metaphors were divided into three groups according to their
emotional load (again Group 1 stands for negative, Group 2 stands for neutral,
and Group 3 stands for positive). A statistically significant difference was found
among the groups at the p<.05 level in the mathematics self-efficacy scores of dif-
ferent emotional loads: F (2,198) =10.190, p=.000. Using the eta-square method,
the effect size is computed and determined as .093. According to Cohen (1988),
this value indicates a moderate effect size. Post-hoc comparisons using the Tukey
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HSD test indicate that the mean score for Group 3 (M=3.845, SD=.573) is signifi-
cantly different from the mean score for Group 1 (M=3.397, SD=.701). Group 2
(M=3.599, SD=.599) did not differ significantly from Group 1 and Group 3.

Finally, one way between groups ANOVA was conducted to examine whether
the teaching approach scores differed according to the emotional loads of the met-
aphors. Metaphors were divided into three groups according to their emotional
load (Group 1 represents negative, Group 2 represents neutral, and Group 3 rep-
resents positive). A statistically significant difference was found among the groups
at the p<.05 level in the teaching approach scores of different emotional loads: F
(2,198) =3.866, p=.023. Using the eta-square method, the effect size is computed.
It was determined as .038. According to Cohen (1988), this value indicates a low
effect size. Post-hoc comparisons using the Tukey HSD test indicate that the mean
score for Group 3 (M=2.529, SD=.365) is significantly different from the mean
score for Group 1 (M=2.367, SD=.404). Group 2 (M=2.482, SD=.358) did not dif-
fer significantly from both Group 1 and Group 3.

Student Opinions

Through questions, students’ opinions on learning mathematics in distance ed-
ucation were gathered. These findings are presented below as subheadings based
on how the questions were grouped. Students were coded as S1, S2, ..., S201.

Question 1-2: What are the advantages of studying mathematics in distance edu-
cation? What aspect of learning mathematics in distance education appeals to you
the most?

This section contains an examination of students’ perspectives on the advanta-
ges of distance learning in mathematics. Table 3 shows the identified major themes
(with a frequency greater than 30%).

Table 3. Themes and Frequencies Determined on the Benefits of Distance Learning
Mathematics
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When Table 3 is examined, it is striking that the “flexibility” theme is the most
mentioned one. Here, flexibility is mostly stated by students as going to school and
connecting to the lesson from anywhere without getting tired. At the same time,
the comfort of listening to the lesson by eating and meeting other basic needs is
also presented under this theme. The theme of replaying the recordings was frequ-
ently mentioned by the students. This theme can be considered as an element of
a differentiated learning environment because the students stated that they could
understand the parts they did not understand by watching them repeatedly. This
situation can be interpreted as students having the opportunity to learn at their
own pace. Under the theme of speed, there were codes for the teacher to give a
slower expression. This issue was expressed by the students as the fact that teachers
explain more slowly than face-to-face education and that they can understand the
subject in the lesson by catching up with their friends. The code that was mainly
handled by the students under the theme of saving time was that the teachers did
not waste time on writing questions so that more questions could be solved in the
lesson. The codes presented by the students under the theme of do not stay away
from the lesson include breaking away from the lesson when there are preliminary
information or rules that cannot be remembered during the lesson in face-to-face
education, because the continuation of the subject cannot be understood. Howe-
ver, this theme reflects the existence of the internet in distance education, and
the fact that students can quickly access information that they cannot remember,
and that there is no disconnection from the lesson. Under the theme of no noise,
the students stated that the classrooms are very noisy in face-to-face education,
so many mathematics lessons are not understood, but the lessons are more un-
derstandable because there is no noise in distance education. Under the theme of
teaching resources, the positive effect of accessing many electronic resources with
different content is presented. The notable themes with frequency values and not
to be underestimated were not feeling the pressure of teachers and peers. Here, in
the codes specified under the themes, it is presented that in face-to-face education,
the eyes and words of teachers and their peers, and the pressure created on the
students, and the inability of the students to fully focus on the lessons. At the same
time, they presented that they could focus on the lessons better because they did
not feel this pressure in distance education. One-to-one student opinions exemp-
lifying different themes and related themes are given below.

“When I'm hungry, I eat my dinner in my room and listen to the lecture, I don't
get tired, I think that’s the biggest benefit” Flexibility-S83

“I think watching the recordings again because that way I can understand the
parts I don't understand or miss” Replay of recordings -S105

“At school, the teacher was speaking very quickly, my friends could understand,
but I could not keep up, but in distance lessons, the teacher taught more slowly, it
was useful for me” Speed-524
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“We were wasting a lot of time while the teacher was writing the questions on
the board in the classroom, now he just has to open the book on the screen so we
can solve more questions.” Saving on time-5192

“At school, I couldn’t solve questions because I couldn’t remember the rules, but
now when I get stuck, I look at the internet right away, I remember so I don’t get
distracted from the lesson” Do not stay away from the lesson-S7

“I couldn’t understand the lesson because there was a lot of noise in the school,
but there is no noise in distance education, I can understand it easily” No noise-S96

“Normally, our teacher would come to the class with a book and solve questions
from there, but he used a lot of source books in distance education and we were
able to solve a wide variety of questions” Teaching resources- S61

“While I was solving questions at school, my teacher would look at me so much
that I couldn’t even solve the question I could have done by panicking. Now I don’t
feel their gaze, so I solve the questions more easily because I'm comfortable” Lack
of teacher pressure -S128

When students were asked about the best aspect of learning mathematics from
a distance, the most prominent themes were flexibility, replayability and teaching
resources, respectively.

Question 3-4: What are the challenges of learning mathematics in distance educa-
tion? What is the most difficult aspect of learning mathematics in distance education?

In this section, an analysis of students’ opinions on the difficulties of distance
learning mathematics is given. Table 4 shows the identified major themes (with a
frequency greater than 30%).

Table 4. Themes and Frequencies Determined on the Difficulties of Distance Lear-
ning Mathematics
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When Table 4 is examined, it is seen that the most mentioned issue is inter-
net-related problems. The students stated that their voices are not going away, the
quality of the image and the frequent disconnection of the internet as the diffi-
culties they experience. Another theme, cheating/copying, was also emphasized
by most of the students. Under this theme, students presented the injustices they
experienced from other students’ cheating/copying attempts. For example, getting
the help of a person next to them in exams, answering the teacher’s question by
looking at the internet, making transactions with a calculator, and not seeing the
value they deserve, no matter how hard they try, are stated as difficulties. The diffi-
culty in learning mathematics in distance education is another mentioned theme.
The codes that appeared under this theme were that the subjects were not unders-
tood as much as in face-to-face education, the teacher often explained verbally, so
the attention was quickly distracted, the students could not verbally express their
actions, and the learning effort decreased. Under the theme of miscommunication/
loneliness, students reported that they felt very lonely in the lessons, mainly be-
cause they could not communicate adequately with their friends and teachers. In
the theme of not receiving support, another theme, students stated that they could
get support from their friends and teachers when they needed help with a mathe-
matical concept in face-to-face education, but they could not get enough support
in distance education. Under the theme of fatigue, they stated that they get tired
very quickly in front of the screen in distance education, so they have difficulty
in focusing on the lesson. In the theme of motivation, students mostly stated that
they have low interest and motivation because they have limited communication
with their friends and teachers. A notable theme was the lack of understanding of
unspoken needs. Here, the students stated that they could not ask questions beca-
use they were hesitant, and that in face-to-face education, the teacher understood
the students’ glances, attitudes, gestures and mimics and explained the subject aga-
in, but in distance education, these needs were not met by the teacher. At the same
time, the difficulty of writing mathematical expressions (symbols, graphics, etc.) in
exams was expressed by the students. One-to-one student opinions exemplifying
different themes are given below along with the related theme.

“Frequent internet disconnection was the biggest problem I experienced” In-
ternet-related problems-S73

“I study hard on the exams, but I still fall behind the class because no one helps
me with the exams. My friends are helped by their mothers, fathers and siblings”
Cheat/Copy-S120

“It is more difficult to learn in distance education. At school, everyone was as-
king more questions, so I could understand what I didn’t understand, and my effort
to learn rose as a result of my friends’ queries, but now no one is asking questions,
so I ask a couple and then leave them alone” Learning Difficulty-S11
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“I can’t talk to my friends; it makes me feel so lonely” Miscommunication/Lo-
neliness-S103

“I was usually able to ask my friends or my teacher during recess when there
was something I didn’t understand at school, but now I can’t do that” Lack of sup-
port-S8

“I get tired very quickly at the computer, after a while I can’t listen to my teac-
her”” Fatigue-S166

“Since I can't talk to my friends, I get distracted quickly in the lesson, I can’t
arouse desire in myself” Low motivation-S185

“At school, our teacher would understand that I didn’t understand because of
me and would explain the problem again and in different ways, but now even thou-
gh my camera is on, my teacher doesn’t understand it, and I feel isolated”” Failure to
understand unspoken needs-S157

“Our teacher often takes quizzes, we need to write a little bit of symbols there, I
find it very difficult to write them” Writing mathematical expressions-S38

When students were asked about the worst aspect of learning mathematics in
distance education, the most prominent themes were learning difficulty, miscom-
munication/loneliness, and cheat/copy, respectively.

Question 5-6: Do you want to learn mathematics in the future (post-pandemic)
through distance education? Explain in details. If you had the option to choose which
courses you would like to take via distance education in the future (post-pandemic),
what courses would you choose? Explain in details.

When the replies of the students were analyzed, the majority of them (83
percent) claimed that they did not wish to learn mathematics through distance
education in the future. At the same time, students (56%) answered that they will
be able to study oral courses (Turkish Literature, Social Studies, etc.) via distance
education in the future because the differences between face-to-face and distance
education are minimal.

DISCUSSION, CONCLUSION AND SUGGESTIONS

Distance education provides a variety of learning environments, each with its
own set of benefits and obstacles. Students in distance education require a variety
of learning aids (Taylor & Galligan, 2006). Distance education courses should be
arranged differently than face-to-face education in order to satisfy these students’
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learning demands (Moore & Kearsley, 2011). The perspectives of students are
highlighted during this structuring process. In this study, in which mathematics
learning in distance education is evaluated with students’ opinions, it has been
examined whether the teaching approach used in mathematics teaching, students’
mathematics self-efficacy and computer self-efficacy scores differ according to the
emotional loads of the metaphors stated by the students. It was determined that
students’ computer self-efficacy scores did not make a significant difference for
metaphors classified as positive, neutral and negative. On the other hand, it was
determined that mathematics self-efficacy scores differed only between positi-
ve-negative groups. This differentiation is in favor of positive metaphors. When the
scores of the teaching approach used were compared, it was observed that although
there was no significant difference between the neutral-positive or neutral-negati-
ve groups, there was a significant difference between the positive-negative groups.
As in mathematics self-efficacy scores, this difference is in favor of students who
use positive metaphors.

It was determined that computer self-efficacy scores did not make a significant
difference for metaphors in this study. When the perception of computer self-effi-
cacy is considered as the perception that an individual accepts on the ability to use
a computer to perform a task at the computer (Giircan, 2005), and when the stu-
dies are considered that this perception affects the performance in computer-based
tasks (Sam, Othman & Nordin, 2005), in this study, it can be said that computer
self-efficacy is not effective in changing students’ opinions towards learning mat-
hematics in distance education, since computer-based tasks are at a simple level for
each student in distance education.

Based on the findings, we can say that students with high mathematics sel-
f-efficacy also create positive perceptions in distance education. Considering that
learners’ beliefs about self-efficacy are key to motivation and sense of achievement
(Pajares, Johnson & Usher, 2007), we can think that they support the mathematics
learning process in distance education. Considering that in the studies on self-ef-
ficacy in the literature, it can be concluded that children with higher self-efficacy
attribute failure to lack of effort (Chase, 2001; Ordonez-Feliciano, 2009), and it can
be concluded that students in distance education perceive learning more positively
because they have the opportunity to organize their own learning by attributing
their failures to their lack of effort while learning mathematics. At the same time, it
is predicted that there may be positive reflections on mathematics performance in
distance education in the light of studies that reveal a positive relationship between
mathematics self-efficacy and students’ mathematics performance (Anjum, 2006;
Siegle & McCoach, 2007; Stevens, Olivarez, Lan & Talent-Runnels, 2004). Smith
and Ferguson (2005), in their study in which they presented the characters of suc-
cessful students in distance education, stated that successful students have self-dis-
cipline and can organize their learning. Considering that mathematics self-efficacy
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supports these characteristics, it can be said that students create positive percepti-
ons about learning mathematics in distance education.

In this study, we can say that the teaching approach, which is considered ei-
ther as student or teacher centered, has an effect on students’ perceptions of
learning mathematics in distance education. It can be concluded that the use of
student-centered teaching approach while learning mathematics in distance ed-
ucation may be effective in creating positive perceptions of students on teaching.
In the student-centered approach, learners are not defined as passive recipients of
information, so they are responsible for their own learning, produce and test their
own hypotheses. Teachers, on the other hand, provide support to learners who are
trying to create their own meanings and encourage research by directing problem
situations related to the subject (Fosnot & Perry, 1996). It can be thought that this
approach has a positive effect on students’ perceptions of learning mathematics
in the distance education process, by allowing students the opportunity to take
responsibility for learning mathematics in distance education and by providing
support to teachers in this process.

In this study, in which students’ opinions on the benefits of distance learn-
ing mathematics were analyzed, it was observed that the theme of flexibility was
the most mentioned theme. This flexibility is mostly stated by students as going
to school and connecting to the lesson from anywhere without getting tired. At
the same time, the comfort of listening to the lesson by eating or meeting other
basic needs is also presented under this theme. This result is in line with the out-
comes of Allen and Seaman (2010) that distance education removes barriers such
as time and place for students to access information. Other themes that emerged
in the study were the ability to watch the recordings again, speed, saving on time,
not staying away from the lesson, no noise, teaching resources, lack of the teacher
and student pressure. Similarly, Braude and Merrill (2013) described the ability to
watch the course over and over again, online material support, and not feeling peer
pressure as valuable learning opportunities of distance education. When students
were asked about the best aspect of learning mathematics from a distance, the most
prominent themes were flexibility, replaying of recordings and teaching resources,
respectively. These themes offer important elements for the platforms where dis-
tance education will take place in the future. The importance of the platforms that
provide a wide registration area and that they contain extensive teaching resources
comes to the fore.

In the analysis of students’ opinions on the difficulties of learning mathematics
remotely, it is seen that the most mentioned issue is internet-related problems. The
students stated that their voices are not going away, the quality of the image and the
frequent disconnection of the internet as the difficulties they experience. Another
theme, cheating/copying, was also emphasized by most of the students. Under this
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theme, the students presented the injustices they experienced from other students’
cheating and copying attempts. Similarly, Krause and Putnam (2016) mentioned
that students use websites and forums in online assignments and use calculators
without the permission of the teacher. Another theme is learning difficulty. Under
the theme of miscommunication/loneliness, students reported that they felt very
lonely in the lessons, mainly because they could not communicate adequately with
their friends and teachers. It is also emphasized in other studies that the feeling
of loneliness is a general difficulty experienced in distance education (Bambara
et al., 2009). In the other theme of not getting support, students stated that they
could get support from their friends and teachers when they needed help with a
mathematical concept in face-to-face education, but they could not get support in
distance education. Under the theme of fatigue, they stated that they got tired very
quickly in front of the screen in distance education, therefore they had difficulty in
focusing on the lesson. In the theme of motivation, students mostly stated that they
have low interest and motivation because they have limited communication with
their friends and teachers. A notable theme was the lack of understanding of un-
spoken needs. Here, the students stated that they could not ask questions because
they were afraid, that in face-to-face education, the teacher understood their faces
and explained the subject again, but in distance education, these needs were not
understood by the teacher. At the same time, the difficulty of writing mathematical
expressions (symbols, graphics) in exams was expressed by the students. Similarly,
Smith and Ferguson (2005) presented that distance learning environments are not
well adapted for mathematics. When students were asked about the worst aspect
of learning mathematics in distance education, the most prominent themes were
learning difficulty, miscommunication/loneliness, and cheating/copying, respec-
tively. At the same time, when the students were asked which courses they would
like to take with distance education in the future (after the epidemic), the majority
of the students stated that they do not want to learn mathematics with distance ed-
ucation in the future. In addition, students stated that they will be able to take oral
lessons with distance education in the future because there is not a big difference
with face-to-face education. In this regard, when it comes to the delivery of some
courses via distance education in the future, courses with a discursive component
may be offered.

Assuming that distance education will become an integral part of our lives in
the future, it is anticipated that the findings of this study will provide important
insights into the elements that should be included in the platforms where teaching
will take place, as well as the requirements of the learning environment.
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