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One Cikanlar

e WebQuest siireci istatistiksel okuryazarligi anlamli diizeyde
artirmistir.
e Katilmcilarin istatistige yonelik tutumlari olumlu ydnde
degismistir.
e  (Ogretmen adaylarinin 6z yeterlik inanglari giiglenmistir.
e Sireg, bilissel ve duyussal gelisime butincil katki sunmustur.
e Grup c¢ahsmasi ve teknoloji kullaniminda bazi zorluklar
yasanmistir.
0z
Bu ¢alismanin amaci WebQuest destekli istatistik 6grenme siirecinin
matematik 6gretmen adaylarinin istatistiksel okuryazarliklarina
etkisinin incelenmesidir. Calismada karma arastirma yaklasimi
benimsenmis olup tek grup 6n test-son test model ve durum c¢alismasi
deseninden yararlanilmistir. Amagli érnekleme yéntemlerinden 6l¢iit
o6rnekleme kullanilarak belirlenen 21 matematik égretmen adayinin
katildigi calismanin nicel verileri, Istatistiksel Okuryazarlik Olcedi,
istatistige Yonelik Tutum Olcedi ve Istatistik Oz Yeterlik inang Olgedi ile
nitel verileri ise gériisme formu ile toplanmistir. Nicel veriler; iliskili
orneklemler igin t testi, Wilcoxon isaretli siralar testi ve etki biiyiikliikleri
ile 6gretmen adaylarinin gériislerinden elde edilen nitel veriler ise icerik
analizi  kullanilarak analiz  edilmistir.  Calismada, WebQuest
etkinliklerinin 6gretmen adaylarinin istatistiksel okuryazarlklari,
istatistige yonelik tutumlari ve istatistik 6zyeterlik inanglarina pozitif
katki sagladigi sonucuna ulasiimistir. Ayrica 6gretmen adaylarinin
WebQuest destekli istatistik grenme siirecini eglenceli ve teknolojiyi
6grenme Ggretme slirecine etkili bir sekilde entegre etme agisindan
yararh bulduklari; bilissel, duyussal ve istatistiksel stirecin yiiriitiilmesi
acgisindan gelisimine olanak sagladidi ancak teknoloji, is birlikli calisma,
verilen gérevleri anlama, istatistik bilgi diizeyi, arastirma siirecinin
yiritilmesi agisindan yasadiklari zorluklarin da oldugu ulasilan
sonuglar arasindadir. Bu ¢alisma, WebQuest etkinliklerinin égretmen
adaylarinin istatistiksel okuryazarlk ve duyussal ézelliklerine etkisinin
yani sira, grenme siireglerine dair algilarini ve karsilastiklari zorluklar
bitiinciil bir sekilde inceleyerek alan yazina katki sunmaktadir.

Anahtar Kelimeler: WebQuest, istatistiksel okuryazarlik, tutum, 6z
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1. Giris

Son yillarda teknolojideki hizli gelismeler, bilgiye ve bilginin dogasina yonelik bakis
acilarinda 6nemli degisiklikler yaratmistir. Ogrenmenin bireyin aktif katilim ve sorumlulugunda
gerceklesmesi gerektigini savunan yenilikci yaklasimlar, bireylerin glinliik yasamda karsilastiklari
bilgileri okuyup anlamlandirmasi, dogru yorumlamasi ve saghkh kararlar almasini gerekli
kilmaktadir. Bilgi ve iletisim teknolojilerinin etkisiyle hizla artan bilgi yogunlugunu dogru
anlamlandirmak, 21. ylzyilda vazgecilmez bir beceri haline gelmistir. Ginimizde bir bilgi
toplumu olarak bilginin siniflandiriimasi, islenmesi ve analiz edilmesinin 6nemi daha da artmistir
(Altun, 2016). Bu baglamda istatistik bilimi, glinlik yasamda bilgiye dayali kararlar almak ve
olaylari analiz etmek icin temel bir ara¢ olarak 6ne ¢ikmaktadir. Se¢cim anketleri, borsa verileri,
TUiK istatistikleri, hava durumu tahminleri ve ekonomik géstergeler gibi veriler, bireylerin giinliik
hayatta anlamlandirip yorumlamaya ihtiya¢ duydugu istatistiksel bilgilere 6rnektir. Tim bu
suregler bireylerin istatistik bilmesini gerektirmekte, 21. ylizyilda istatistik egitiminin dnemini
artirmaktadir.

21. ylzyilda egitimdeki giincel egilimler, geleneksel 6gretmen merkezli yaklasimlarin
yerini, bireylerin bilgiyi yapilandirdigi, zihinsel yeteneklerini ve 6z dlizenleme becerilerini
kullanarak 6grenme siirecinde aktif rol aldigi ve 6grenmeyi 6grendigi yenilik¢i uygulamalara
birakmaktadir (Agikgdz, 2011; Altun, 2016; Demirel, 2002). Bunlardan biri de 6grencilere
bireysel/grup hélinde calisma ve interneti kullanarak bilgi edinme firsati sunan, yapilandirmaci
yaklasim 1s1ginda hazirlanmis, tist diizey distinme becerilerini ise kosarak siire¢ sonunda Urin
ortaya konulan arastirmaya dayali WebQuest’lerdir (Dodge, 1997; Halat, 2007; Kelly, 2000;
Kurtulus&Kilic, 2009; March, 2003; Summerville, 2000). Ogrenim amaciyla hazirlanan bu web
sayfalari (URL 1) internette gerekli kaynaklar ile gercek diinya arasinda baglanti kuran,
ogrencilerin temel arastirmalarinda, acgik uglu sorularinda, kisisel uzmanlik gelisimlerinde ve yeni
ogrenilmis bilgiyi ayrintili 6grenmeye donistiren finalde grup slreci katiimlarinda 6grenciyi
motive eden basamakl bir 6grenme modelidir. WebQuest'ler etkinligin amacina ve siresine
gore kisa veya uzun sireli hazirlanabilir. Gergek yasamdan, uygulanabilir, ilgi ve merak cekecek
gorevi tamamlamak amaciyla verilen tekerlemelerden ders videolarina, interaktif calisma
sayfalarindan post doktora calismalarina kadar pek ¢ok bilgi kaynagi icerdiginden (March, 2003;
URL 2) icinde yasadigimiz bilgi caginin gerektirdigi 6grenme ortamlarini, dijital yerli olan yeni bin
yilin ¢ocuklarina sunmaktadir. WebQuestler, 6grencilere 6zgiin projelerini tamamlama firsati
saglayarak proje tabanli bir 6grenme ortami yaratmakta (Garry, 2001); analiz, sentez,
degerlendirme ve problem ¢6zme becerileri gibi Ust diizey dislinme becerilerini gelistirmektedir
(Halat, 2007). Ancak istatistiksel okuryazarliklara etkisi bilinmemektedir. Bu baglamda,
WebQuest destekli istatistik 0Ogrenme silirecinin, 0©6gretmen adaylarinin istatistiksel
okuryazarliklarina etkisinin incelenmesi 6nemlidir.

Son yillarda istatistiksel okuryazarlk becerilerine olan ihtiyacin ve bunlarin 6grenme
sirecinde 6neminin farkina varilmasi ile farkl istatistiksel okuryazarlik modelleri dnerilmistir
(Gal, 2002; Watson&Callingham, 2003; Watson, 2006). Tim modellerde matematiksel ve
istatistiksel bilgi yer alirken Gal (2002) modelinde bilginin yani sira inang ve tutumlari da iceren
egilim bilesenini vurgulamaktadir. Gal'in (2002) modeli dikkate alinirsa WebQuest destekli
istatistik 6grenme sirecinin, 6gretmen adaylarinin istatistiksel okuryazarliklarina etkisinin yani
sira istatistige yonelik tutumlarina ve istatistik 6zyeterlik inanglarina etkisinin incelenmesine
ihtiyac vardir. Bu baglamda calismanin amaci WebQuest destekli istatistik 6grenme siirecinin
matematik 6gretmen adaylarinin istatistiksel okuryazarliklarina, istatistige yonelik tutumlarina
ve istatistik 6zyeterlik inanclarina etkisinin incelenmesidir.
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2. Yontem
2.1. Aragtirmanin Modeli

Bu calismada, arastirma problemini daha derinlemesine ele almak amaciyla nitel ve nicel
yontemlerin bir arada kullanildigi karma yontem arastirmasi benimsenmistir (Creswell, 2003,
Johnson & Onwuegbuzie, 2004). Calismanin nicel boyutunda tek bir gruptaki deneysel islemin
etkisinin anlamhligini test etmeyi amaglayan (Blyukoéztirk vd., 2010; Karasar, 2008) zayif
deneysel desenlerden, tek grup 6n test- son test modeli kullanilmistir. Desenin sec¢iminde;
WebQuest'in proje tabanli dogasinin katilimci sayisindaki artisla birlikte derinlemesine analiz
edilmesini zorlastiran yapisal sinirliliklari ile deneysel uygulamanin gergeklestirildigi zaman ve
ortam kosullari nedeniyle gonilli katimcilarin bir araya getirilmesindeki uygulamaya yonelik
glgcliikler belirleyici rol oynamistir. Ayrica ¢alismaya katilimcilarin dahil edilmesinde; istatistik
bilgisi icin olasilikla ilgili temel kavramlar 6n sart konumunda oldugundan olasilik dersini almis
olmalari 6lgltld, calismanin tek grup Uzerinde yiritilmesinde etkili olmustur. Calismada
bagimsiz degisken, WebQuest destekli istatistik 6grenme sireci; bagimli degiskenler, istatistiksel
okuryazarlik, istatistige yonelik tutum ve istatistik 6z yeterlik inanglaridir. Calismanin nitel
boyutunda bir olayl olusturan detaylarin belirlenmesi ve o olaya iliskin olasi agiklamalarin
gelistirilmesiyle olayi degerlendirmek amaciyla gergeklestirilen durum galismasi (Gall vd. 2006)
benimsenmistir. Durum galismasinin siiregle ilgilenildigi zaman kullanilmasi uygundur (Merriam,
2009). Bu galisma 6gretmen adaylarinin WebQuest'e iliskin deneyimleri, sagladigi katkilar ve
yasadiklari zorluklara iliskin bakis agilari hakkinda daha ayrintili veri elde etmek ve istatistik
0grenme sirecinde WebQuest kullaniminin tiim yonleri ile incelenmesini saglama amaci
tasidigindan durum galismasinin benimsenmesinde etkili olmustur. Ayrica 6gretmen adaylarinin
WebQuest destekli istatistik 6grenme siirecine iliskin gorusleri, istatistiksel okuryazarhgi
bilesenleri cergevesinde incelenmis olup i¢ ice ge¢mis durum galismasi deseni benimsenmistir
(Yildinm&Simsek, 2008).

2.2. Calisma Grubu

Calisma grubu, bir devlet lniversitesinin Matematik Egitimi Anabilim Dalinda 6grenim
goren 21 Ogretmen adayindan olusmaktadir. Katilimcilarin seciminde; ¢alismanin amaci,
asamalari ve erisim kolayligi gbz onlinde bulundurularak zengin bilgi saglayacak durumlar
secilmesi ve derinlemesine arastirma firsati sunan amacl 6rnekleme yontemlerinden érneklem
icin belirli 6lgltleri karsilayan kisilerin ¢alismaya dahil edilmesini gerektiren 6l¢iit 6érnekleme
(Buyukoztirk vd., 2010) kullanilmistir. Bu calismaya katilimcilarin dahil edilme 6l¢itd, olasilikla
ilgili temel kavramlar istatistik bilgisi icin 6n sart konumunda oldugundan olasilik dersini almis
olmalaridir.

2.3. Veri Toplama Araglari

Calismada istatistiksel Okuryazarlk Olgegi, istatistige Yonelik Tutum Olcegi ve istatistik
Oz Yeterlik inang Olcegi gelistiren arastirmacilardan e-posta yoluyla izin alinarak kullaniimis,
gorisme formu ise arastirmacilar tarafindan gelistirilmistir. Asagida kullanilan veri toplama
araglarina ait detayl bilgi yer almaktadir:

istatistiksel okuryazarlk élgedi. Sahin (2012) tarafindan gelistirilen istatistiksel Okuryazarlik
Olgegi maddeleri istatistik 6grenmeleri tizerine gelistirilmis enstriimanlarin (CAOS- Web ARTIST
Project, 2005; Statistical Literacy Skills Survey, Schield, 2008; ARTIST Topic Scales, 2006) ve
Tlrkiye’deki 6-12 siniflar mifredatinin (MEB, 2005 ve 2009; akt. Sahin, 2012) icerdikleri istatistik
konulari incelenerek lisans égrencilerine yonelik ingilizce ve Tiirkge olmak izere iki versiyon
olarak gelistirilmistir. Dort maddelik ¢coktan se¢meli olarak hazirlanan 6lcek, 17 sorudan
olusmaktadir. Sahin’in (2012) calismasinda 6l¢egin sadece 12 maddelik héli yer almaktadir.
Ancak olcegi gelistiren arastirmacidan e-posta yoluyla izin alma sirecinde arastirmacidan 17
maddelik 6lcek elde edilmis ve calismada bu 8lgek kullaniimistir. Olcekte yer alan sorularin konu
dagilimi; 1. soru rastgele 6rneklem, 6rneklemede 6n yargi, rastgelelestirme; 2. ve 3. soru
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bagimli/bagimsiz olaylar, 4. soru olaylarin olasiligl, beklenti, 5. soru kosullu olasilik, 6. soru
histogram, 7. soru frekans, 8. soru ortalama (6rneklem ortalamasi, poptlasyon ortalamasi), 9.
soru ortalama (aykiri degerler), 10. soru medyan, 11. soru medyan ve aykiri degerler, 12. soru
standart sapma, 13. soru normal dagilim, 14. soru hipotez testi, 15. soru gliven diizeyleri, 16.
soru gilven araliklari ve 17. soru korelasyon seklindedir. Ayrica ol¢lilen bilissel seviyeye gore 1,
2,3,4,7,8,9 ve 14. sorular yorumlama becerisi; 5, 6, 8, 9, 10, 11, 12, 13, 15, 16 ve 17. sorular
elestirel yorumlama becerisi gerektirmektedir.

istatistige yonelik tutum élgedi. Yasar (2004) tarafindan gelistirilen istatistige Yonelik Tutum
Olcegi Kesinlikle Katilmiyorum’dan Kesinlikle Katilyorum’a dogru derecelendirilmis dokuzlu
likert tipinde 33 maddeden olusmaktadir. Olcekten alinabilecek minimum tutum puani 33, en
yuksek tutum puani ise 297’dir. Bes faktérden olusan o6lgek toplam varyansin % 56,301’ini
aciklamaktadir. Olgege ait giivenirlik katsayisi Cronbach a = 0.927 olarak hesaplanmistir.

istatistik 6z yeterlik inang élgegi. Orijinali Finney ve Schraw (2003) tarafindan gelistirilen Sevimli
ve Aydin (2017) tarafindan Tiirkceye uyarlanan istatistik Oz Yeterlik inang Olgegi Kendime
Kesinlikle Glivenmiyorum’dan Kendime Tamamen Glveniyorum’a 6’l likert tipinde hazirlanmis
14 maddeden olusmaktadir. Orijinali tek boyut olan 6lgege ait Croncbach Alpha degeri 0,91’dir.
Tiirkceye uyarlanan versiyonunda Sevimli ve Aydin (2017) tarafindan 6lgegin g faktorll bir
yapiya sahip oldugu ve toplam varyansin %63,2’sini acikladigi bulunmustur. Olcegin i¢ tutarlihk
katsayisi Croncbach Alpha degeri 0,87 testyarilama giivenirligi icin hesaplanan Guttman Split
Half, esit ve esit olmayan uzunluk Spearman-Brown katsayilari da 0,81 olarak hesaplanmistir.

Goériisme formu. Calismada 6gretmen adaylarin gelisimleri ve WebQuest destekli istatistik
O0grenme slirecine iliskin gorlsleri, istatistiksel okuryazarlk bilesenleri ¢ergevesinde alinarak
nicel verilerden elde edilen bulgularla karsilagtiriimigtir. Nitel veriler, arastirmacilar tarafindan
gelistirilen alti soruluk yari yapilandirilmis gériisme formu ile toplanmistir. Gérlisme sorularinin
hazirlanmasinda ¢alismanin amacina hizmet edecek sekilde alan yazinin taranmasi sonucu olasi
sorular belirlenmis, iki alan uzmanin goriisiine basvurularak gerekli diizeltmeler yapilmistir.
Ayrica ¢alismanin pilot uygulamasina katilan iki 6gretmen adayi ile yapilan gorlismelerin geri
bildirimleri cercevesinde anlasiimayan ifadeler diizenlenmis ve gorisme formu son seklini
almistir.  Gorlismeler sirasinda katilimcilarla yapilan gorismeler not tutma vyoluyla
kaydedilmistir.

2.4. WebQuest'in Gelistirilmesi

Calismada kullanilan WebQuest uzman gorisleri alinarak; istatistiksel okuryazarlik
bilesenleri, YOK tarafindan yayinlanan Matematik Ogretmenligi Lisans Programi istatistik ders
icerigine (URL3) uygun olarak gelistirilmistir:

Yapilandirmaci yaklasim i1siginda hazirlanan arastirma odakli veya arastirmaya dayall
etkinlik olan WebQuest'ler, internet kaynaklari ile gergek diinya arasinda baglanti kurmaktadir.
Bu dogrultuda mevcut calismada; o6gretmen adaylarinin bagimsiz galisarak bir arastirma
problemi ortaya koymasi, veri toplamasi, elde edilen verilerin analizi ve raporlastirmasi
asamasina kadar bir arastirma siirecine iliskin bilgileri; gerek internet gerekse makale, tez, kitap
gibi internet disi bilgi kaynaklarini kullanarak edindikleri ve sireci yiiriiterek kendi 6grenme
sorumluluklarini Ustlenmelerine imkan taniyan WebQuest hazirlanmistir.  WebQuest'in
hazirlanmasi asamasinda March (2000;2003)’'in 3R (Real, Rich, Relevant) ilkeleri dikkate
alinmistir. ilk ilke WebQuest’te yer alan problemin veya olayin gercek hayatla iligkili olmasi, ikinci
ilke kitaptan 6grenmeye gore daha detayl bilgi edinmesine imkan taniyacak sekilde zengin bilgi
kaynaklari ve siireclerle donatilmasi, tGglinci ilke ise 6grencinin ilgisini cekebilmesidir. Bu ilkeler
Isiginda hazirlanan WebQuest; 6grencilerin hayatlari icerisinde gézlemleri sonucu merak ettigi
bir konuyu arastirma problemine donistirmesi, problemi cevaplandirmak icin sirece aktif
katihmiyla cesitli kaynaklardan bilgi edinmesi ve probleme yanit alabilecegi kisilerden veri
toplamasina olanak saglayacak sekilde hazirlanmistir.
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Hazirlanan WebQuest yapisal olarak alti bolimden olusmaktadir: giris, gorev, siireg,
kaynaklar, degerlendirme ve sonug. Giris, 6grencilerin glinlik yasamda istatistigin yerini
gormeleri icin ilgi cekici bir baslangicla olusturulmustur. Gérevde grup halinde calismalari ve
tamamlamalari gereken projeler hakkinda kisa bir bilgi yer almaktadir. WebQuest’te sunulan
gorev; isbirlikli calismalarla 6nceden belirlenmis bir formata gore Urin hazirlamasina imkan
taniyan yaratici Grlin gorevidir. Ayrica bilimin isleyisini anlayabilmek agisindan bilimsel gorev
ozelligi tasimaktadir (Dodge, 1997; Dodge, 2002). Sire¢ bolimi, gorev asamasinin ayrintili
versiyonudur. Bu bolimde 6grencilere projeyi tamamlama sirecinde rehber olmasi amaciyla
detaylandirilmis sekiz adim ve is takvimi yer almaktadir. Kaynaklar bolimiinde 6gretmen
adaylarina ihtiya¢ duyabilecekleri bilimsel arastirma siireci, arastirma sorusu olusturma,
degiskenleri belirleme, hipotez kurma, anket hazirlama, online veri toplama (google forms vb),
orneklem secimi, verileri analiz etme, verilere iliskin tablo olusturma ve grafiklerini gizme,
merkezi egilim-yayilma olgillerini ve hipotezleri test etmeye yonelik internet kaynaklari,
hesaplama tablolari (excel) ve online yardimci programlar, kelime islemci kullanimi ve proje
hazirlama ve sunma gibi konularda yardimci bilgi veren internet kaynaklarinin yani sira, istatistiki
islemleri gerceklestirebilecekleri matematige 6zgl yazilimlar, web 2.0 araglari, 6rnek bilimsel
calismalar ve bilimsel arastirma yéntemleri, temel bilisim teknolojileri kullanimi ve istatistik
kitaplarina erisim saglayabilecegi baglantilar sunulmustur. WebQuest'in degerlendirme
boliminde projelerin nasil degerlendirilecegine iliskin dereceli puanlama anahtari bulunmasinin
yani sira yapilandirmaci yaklasima uygun olarak 6gretmen adaylarinin da 6z degerlendirme
formu ve akran degerlendirme formlariyla degerlendirmeye katilmalari saglanmistir. Bu formlar
ve projeler Microsoft Teams’de hazirlanan kanal Gzerinden WebQuest’e kurulmus karekodlar
araciligiyla toplanmistir. Tamamlanmasi gereken siire acisindan hazirlanan bu WebQuest,
ogrencilerin bilgiyi farkh durumlara uyarlayarak 6ziimsemelerini ve 6grendiklerini projeler
yoluyla arkadaslariyla paylasmalarina imkan tanimasi (Dodge, 1997; Summerville, 2000)
nedeniyle uzun sireli bir WebQuest'tir. Hazirlanan WebQuest’in uygunlugu icin alan uzmani
gorisiine basvurulmus; Bellofatto vd. (2001) gelistirdigi WebQuest Dereceli Puanlama Anahtari
kullanilmistir. Gerekli dizeltmeler yapildiktan sonra calismada yasanabilecek sorunlar ve
eksiklikleri tespit etmek amaciyla olasilik dersi almis ilk6gretim matematik 6gretmen adaylari ile
pilot uygulama yapilmistir.

2.5. Uygulama Siireci

Bu calisma icin Balikesir Universitesi Fen ve Miihendislik Bilimleri Etik Komisyonundan
17.03.2022 tarih ve 2022/2 sayih etik kurul izin belgesi alinmistir.

Calismanin basinda, 6gretmen adaylarinin istatistiksel okuryazarlik becerileri, istatistige
karsi tutumlari ve istatistik 6z yeterlik inanglari nicel veri toplama araglari araciligiyla elde
edilmistir (1 hafta). Uygulama asamasi, 1 hafta WebQuest hakkinda bilgilendirilme ve takibindeki
5 hafta WebQuest araciligiyla 6gretmen adaylarinin projelerini tamamlama ve raporlastirma
slrecine ayrilmistir. Uygulama asamasinda tiim gruplar ile siire¢ béliminde sunulan is takvimi
dogrultusunda dort farkli ara degerlendirme ve projelerin sonuglanmasinin ardindan sonug
degerlendirmesi gerceklestirilmistir. Bu degerlendirmeler diger grup Uyelerinin de katiliminin
saglanmasi ve biyik ve kiiglik grup tartismalari ile 6grenen gruplarinin birbirleriyle etkilesimine
imkan taninmistir. Uygulama siirecinde 6gretmen adaylari alti farkh arastirma konusu belirlemis,
veri toplama ve analiz slirecini grup Uyeleri ile birlikte gerceklestirmislerdir. Raporlastirdiklari
sunumlari 5. haftanin sonunda diger grup Uyelerine sunarak stireci tamamlamisladir (1 hafta).
Mevcut calisma kapsaminda katilimcilarin hazirlanan arastirma raporlari su sekiledir: 1)
Universite dgrencilerinin giinliik kitap okuma siirelerinin belirlenmesi ve cinsiyet, sinif diizeyi ve
béliim degiskeni acisindan incelenmesi 2) Universite 6grencilerinin internette gecirdikleri giinliik
ortalama sirenin belirlenmesi ve cinsiyet, sinif diizeyi, b6lim, hiicresel ag (mobil veri-wifi
kullanim durumu), baglanti kurduklari teknolojik alet (tablet, bilgisayar, telefon), kullanilan
platform (sosyal medya, haber, video-dizi-film, arastirma, oyun, egitim) degiskenleri agisindan
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incelenmesi 3) Universite 6grencilerinin sigara kullanim durumlarinin ve haftalik kullandiklari
sigara sayllarinin belirlenmesi ve cinsiyet ve aylik gelir degiskenleri agisindan incelenmesi 4)
Universite 6grencilerinin aylik online alisveris sayilarinin, online alisveriste aylik harcanan tutarin
ve tercih edilen sektorin belirlenmesi ve cinsiyet, bolim degiskenlerine gére incelenmesi 5)
Meslek lisesi 6grencilerinin edebiyat ve matematik dersleri notlarinin belirlenerek dénem, ders
ve sinif diizeyi degiskenlerine gore incelenmesi 6) Universite dgrencilerinin égrenim gordiikleri
fakiltelerine iliskin egitim, yemeklerin durumu, yemek (cretleri, yemekhane buyulkligd, sosyal
olanaklar, fakilte bahcesi, fakiiltenin konumuna iliskin gorislerinin belirlenmesi ve cinsiyet, sinif
diizeyi, barinma olanaklari (6zel yurt, ev, KYK) degiskenlerine gére incelenmesi. Uygulama
sonundaki 2 hafta WebQuest etkinliginin etkisini 6lcmek amaciyla olgeklerin son test olarak
uygulanmasi ve gorismelerin gerceklestirilmesine ayrilmistir.

2.6. Verilerin Analizi
2.6.1. Nicel Verilerin Analizi

Calismanin nicel verileri, SPSS istatistik 23 programi ile analiz edilmistir. Olgek
puanlarinin dagiliminin normalligi, grup biyiklGglinin 30’dan kiiglik olmasi nedeniyle (Ak, 2008;
Can, 2013) Shapiro-Wilks testi ile incelenmistir (Tablo 1):

Tablo 1.

Olgeklerin On Test-Son Test Puanlarina iliskin Normallik Sonuglari

Blcek (?Ig(]m istatistik Sd P

istatistiksel Okuryazarlik Olgegi (S.);ntf::t 822 51 Zg
istatistige Yonelik Tutum Olgegi S:nt'?;:t g;g ;1 8(3),(3)
istatistik Oz Yeterlik inang Olgegi S;nt::t 822 ;1 Zg

istatistiksel Okuryazarlik Olcegi ve istatistik Oz Yeterlik inang Olgegine iliskin 6n test-son
test puanlari normal dagilim gosterdiginden (p>0,05) 6n test-son test puanlar arasindaki farkin
anlamhhiginin test edilmesinde iliskili rneklemler icin t testi; istatistige Yonelik Tutum Olgegi test
puanlari normallik varsayimini karsilamadigindan (p<0,05) Wilcoxon isaretli siralar testi
(Buyukoztiurk, 2010; Can, 2013) kullanilmistir. Calismalarda karsilastirilan gruplar arasi farkin
anlamhligi degerlendirmede 6nemli bir 6l¢lt p degerinin 0,05’ten kiiclik olmasi diger bir ifade ile
istatistiksel dnemlilik olup olmadigidir. Cogu arastirmaci p<0,05 olmasi durumunda sonucun
onemli oldugunu yorumlamaktadir (Kihg, 2014). Ancak p degeri calisilan 6rneklemin
blylkligiinden etkilenebilmektedir (Kilig, 2011). Bu nedenle istatistiksel anlamhligin yani sira
etki byukliginin de bilinmesi 6nemlidir (Can, 2013; Morgan vd., 2004, s. 89). Etki blyukluga,
orneklem biylkliginden bagimsiz olarak, popilasyonlar arasindaki farkin buytkliGgina ya da
aciklayici ve yanit degiskenleri arasindaki iliskinin derecesini tahmin eden standart bir ol¢uttir
(Olejnik & Algina, 2003; Yabaci Tak, 2021). Bu nedenle ¢alismada istatistiksel Okuryazarlik Olgegi
ve istatistik Oz Yeterlik inan¢ Olgeginden elde edilen &n test son test puanlarina iliskin farkin
anlamhliginin test edilmesinde kullanilan iliskili 6rneklemler igin t degerinin yani sira etki
blylklGgi degerlerinden biri olan Cohen d hesaplanmistir. Ancak Cohen d 6rneklemin normal
dagihima sahip olmadigi durumlarda, yaniltici olabilmekte ve etki blytkligiu hakkinda yeterince
bilgi saglayabilmektedir (Grissom & Kim, 2012). Benzeri durumlarda parametrik etki blyikligu
yontemlerine alternatif olarak Norman Cliff (1993) tarafindan 6nerilen Cliff Delta, Vargha ve
Delaney (2000) tarafindan onerilen VGA etki blyGklGgu yontemi, iki bagimsiz grubun
karsilastirilmasinda Glass Rank Biserial Korelasyon Katsayisi vb. onerilmektedir (Yabaci Tak,
2021; Yang & Dalton, 2012). Grissom ve Kim (2012), Grissom (2015) Wilcoxon sira toplami testi
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icin kabul edilen bir etki bliytklGgu olclsind, Cliff'in baskinlk 6l¢lsi olarak da bilinen Cliff delta
Olcusl olarak ifade ederken; Kerby (2014) Wilcoxon isaretli siralar testi icin puan karsilastirmasi
icin etki bayUklUgu olarak eslesen ciftler sira-iki seri korelasyonu r (Matched-Pairs Rank-Biserial
r)’yi 6nermektedir. Nitekim Kelley vd. (2020) pozitif sira toplaminin toplam sira toplamina orani
ile negatif sira toplaminin toplam sira toplamina orani arasindaki fark ile hesaplanan r ‘yi
hesaplamislardir. Bu nedenle istatistige Yonelik Tutum Olgegine iliskin 6n test-son test puanlari
arasinda anlamhligin yorumlanmasinda Wilcoxon isaretli siralar testine ek olarak Kerby (2014)
tarafindan Wilcoxon isaretli siralar testi icin dnerilen icin puan karsilastirmasi icin etki buyukliga
olarak eslesen ciftler sira-iki seri korelasyonu r (Matched-Pairs Rank-Biserial r) hesaplanmistir.

2.6.2. Nitel Verilerin Analizi

Calismada katihmcilarla gérismeler yoluyla toplanan nitel veriler; insan davranislarini
dolayl yollarla inceleme olanagi saglayan ve 6zellikle gozlem ve gériismelerden elde edilen
verilerin analizinde yaygin olarak kullanilan igerik analizi (Blyukoztirk vd., 2010) ile analiz
edilmistir. Bu calismada veriler kodlanirken, yiiksek glivenirlige sahip acik icerik kodlamasi ve
gegerligi yiiksek olan gizli icerik kodlamasi bir arada kullanilmistir. Oncelikle arastirilan kelime
acik icerik kullanarak metin icinde kag kere gectigi belirlenmis ve gizli icerik kodlamasi ile metinde
dogrudan ge¢mese de altinda yatan anlamlar arastirilmistir (Blytkoztiirk vd., 2010). Analizden
elde edilen bulgular; tema, alt tema ve kodlar halinde 6gretmen adaylarinin goris érnekleriyle
dogrudan alintilarla desteklenerek sunulmustur.

3. Bulgular

Bu boéliimde, ¢alismanin nicel ve nitel verilerinin analizinden elde edilen bulgular detayli
bir sekilde sunulmaktadir.

3.1. Nicel Verilerin Analizinden Elde Edilen Bulgular

Ogretmen adaylarinin istatistiksel okuryazarlklarinin iliskili dérneklemler igin t-testi
sonuclari Tablo 2’de yer almaktadir:

Tablo 2.

Istatistiksel Okuryazarlik Olgedi Ortalama Puanlarinin iliskili Orneklemler igin t-Testi Sonuclari

Olgim (i00) N X S sd t p
On test 21 7.24 1.38 20 -10.04 .000
Son test 21 11.76 1.67

Katihmcilarin uygulama éncesinde aldiklari ntest puanlari ortalamasi (Xsprest = 7,24)
ile etkinlikler sonrasinda aldiklari sontest puanlari ortalamasi (Xsontest = 11,76) arasinda
sontest lehine anlamlh fark vardir [t;0) = —10,04,p <.05]. Test sonucu hesaplanan etki
buyikligu (d = 2,19), uygulamanin ¢ok blyik diizeyde 6nemli bir etkiye sahip oldugunu
gostermektedir. Bulgulardan, WebQuest’lerin katilimcilarin, istatistiksel okuryazarliklarina
arttirdigi séylenebilir.

Tablo 3’te 6gretmen adaylarinin istatistige yonelik tutumlarinin Wilcoxon isaretli siralar
testi sonuglari sunulmaktadir:
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Tablo 3.

istatistige Yénelik Tutum Olgedi Ortalama Puanlarinin Wilcoxon Isaretli Siralar Testi Sonuglari

Olgim (iYTO)

. N Sira Ortalamasi Sira Toplami z P
Sontest-Ontest
Negatif Siralar 3 9.50 28.50 -3.024* .002
Pozitif Siralar 18 11.25 202.50
Fark Olmayan 0

*Negatif siralar temeline dayal

Matematik 6gretmen adaylarinin WebQuest etkinlikleri dncesi ve sonrasinda istatistige
yonelik tutumlarinda istatistiksel olarak anlamli bir fark oldugu; fark puanlarinin sira ortalamasi
ve toplamlari dikkate alindiginda, gdzlenen bu farkin pozitif siralar, yani son test puani lehinde
oldugu goérilmektedir (z = —3,02,p < .05). Istatistife yonelik tutum 6lcegine iliskin etki
buyukligt r = 0,75 olarak hesaplanmistir. Elde edilen bulgulardan WebQuest destekli istatistik
etkinliklerinin 6gretmen adaylarinin istatistige yonelik tutumlarini olumlu etkiledigi séylenebilir.

Ogretmen adaylarinin istatistik 6z-yeterlik inanglarinin iliskili érneklemler igin t-testi
sonuglari Tablo 4’te sunulmaktadir:

Tablo 4.

istatistik Oz Yeterlik inang Olcedi Ortalama Puanlarinin iliskili Orneklemler igin t-Testi Sonuglari

Olgum (i6i0) N X S sd t p
On test 21 3.08 72 20 -7.24 .000
Son test 21 5.04 .78

Tablo 4’ten katilimcilarin &n test puanlari ortalamasi (Xs,rese = 3,08) ile son test
puanlari ortalamasi (Xsontest = 5,04) arasinda son test lehine anlamli fark vardir [to) =
—7,24,p < 0.05]. Test sonucu hesaplanan etki blylkligld (d = 1,58), belirlenen anlamli
farklihgin cok buylk bir diizeyde etkiye sahip oldugunu gostermektedir. Bulgulardan yola
cikarak, WebQuest’lerin katiimcilarin istatistik 6zyeterlik inanglarini artirdig1 séylenebilir.

3.2. Nitel Verilerin Analizinden Elde Edilen Bulgular

Matematik 6gretmen adaylarinin WebQuest destekli istatistik 6grenme siirecine iliskin
gorislerinden elde edilen bulgular WebQuest deneyimi, WebQuest destekli istatistik 6grenme
stirecinin katkilari ve WebQuest destekli istatistik 6grenme siirecinde yasanilan zorluklar olmak
Uzere (g baslik altinda incelenmistir:

3.2.1. WebQuest Deneyimi

Calismaya katilan 6gretmen adaylarindan 04, 09 ve 014 kodlu 6gretmen adaylari harig
neredeyse tamaminin WebQuest’le daha dnce karsilasmadiklarini ve deneyimlerinin olmadigi
bulgusuna ulasilmistir. Daha 6nce deneyimledigini ifade eden &gretmen adaylarindan 09’un
“Problem ¢6zme, matematiksel modelleme, materyal hazirlama gibi alan egitimi derslerinde
deneyimle firsatim oldu.” ile 014’tGn “Ogretmenlik meslek bilgisi ile ilgili bazi derslerde 6zellikle
6dev hazirlarken kullandim.” gérisleri bu deneyimlerin lisans 6grenimleri sliresince oldugunu
gostermektedir. Bu galismayla istatistik gibi matematiksel ve istatistiksel bilgi agirlikh bir alan
dersinde WebQuest’lerin kullanimi 6gretmen adaylari agisindan yeni bir durumdur.
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Daha 6nce deneyimlemedigini ifade eden gretmen adaylarindan 07 kodlu 6gretmen
adayi “WebQuest ile projemi tamamlamak benim icin bir ilkti ancak eglenceli, zevkli ve 6gretici
bir uygulama oldugunu diisiiniiyorum.” gorisi ile WebQuest'in eglenceli, zevkli ve 6gretici
yoniine dikkat cekerken O3 bu durumu ézellikle WebQuest’lerin arastirmaya dayali yapisindan
ve sinav kaygisindan olusturmamasindan kaynaklandigini “Hazirladigim projeyle merak ettigim
bir¢cok bilgiyi edindim. Bana en biiyiik katkisi sinav kaygisi olmadan istatistigi 6grenmek oldu.
Aslinda 6§renmeyi daha edlenceli hale getirdi diyebilirim.” seklinde ifade etmektedir. Ayrica 011
“Bu dersten 6nce bir deneyimim olmadi. Daha énce teknoloji kullaniminin egitime bu denli
entegre edilebilecegini ve faydali oldugunu bilmiyordum. Bu uygulama égrendigim giizel bir
uygulama” ve 013 “Daha 6nce uzaktan editim, teknoloji destekli editim deneyimim oldu ancak
WebQuest egitim agisindan zengin bir cok web sitesi oldugunu fark etmemi sagladi” ifadeleri ile
WebQuest'in teknolojiyi 6grenme 6gretme slrecine etkili bir sekilde entegre etme agisindan
yararlarini vurgulamaktadir.

3.2.2. WebQuest Destekli istatistik Ogrenme Siirecinin Katkilar

WebQuest destekli istatistik 6grenme sirecinin katkilarina iliskin 6gretmen adaylarinin
gorislerinin analizinden bilissel katkilar, duyussal katkilar ve istatistiksel siirecin yiiriitiilmesi
anlama olmak (zere U¢ ana tema belirlenmistir. Biligssel katkilara iliskin bulgular Sekil 1'de
sunulmustur:

Sekil 1.
WebQuest Destekli istatistik Odrenme Siirecinin Bilissel Katkisi
FTTTTTTT Tt YT T T T T T T T i
TEMA ALT TEMA ! KOD
: -yaparak yasayarak ogrenme
-kalici 6grenme

| -ilgi gekici

i | -eglenceli 6grenme

-hipotez test etme

-istatistiksel arastirma basamaklarini kavrama
i | -konu iceriginin genisligi

-yiintem ve teknik

-bilgiyi pekistirme

-gunlik hayattaki yeri

v | -kurallar bitiani olmadig

' | -ginlik hayat durumlanm istatistige
uyarlama

-glinliik hayattaki tercihlerin istatistikle
| iliskisinin farkina varma

-anlasilir olma

BiLiSSEL
KATKILAR

-givenilir sonuglar elde etme

-sonuclan kolay yorumlama

| -verileri kiyaslama

-merkezi egilim ve yayilim dlgileri yardimiyla
farkh yorumlar yapabilme

-sonuglar dogrultusunda arastirma sorusu ve
i | hipotezi degru yorumlama

-diger arastirmalarin sonuclan ile
karsilastirma

i | -bireysel olarak yorumlama becerisi
kazandirma

-anlamh gcikanimlar yapabilme

WebQuest destekli istatistik 6grenme sirecinin bilissel katkilari; istatistik bilgi diizeyi,
istatistik kavramlarinin glinliik hayatla iliskilendirilmesi ve karsilasilan istatistiksel verilerin
yorumlanmasi olmak {izere ¢ alt tema altinda toplanmstir. istatistik bilgi diizeyine katki
sagladigini ifade 02 kodlu 6gretmen aday! “Yaparak yasayarak 6§rendidim icin hem bilgileri
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uygulama firsati buldum, hem de kalici 6grendigimi diisiiniiyorum.” seklinde ifade ederek kalici
dgrenme ve yaparak yasayarak ogrenmenin altini cizmektedir. Benzer sekilde “istatistiksel
arastirma basamaklarini daha iyi kavramami ve kavramlari daha iyi anlayip arastirmam igin
uygulayabilmemi sagladi” goriisii ile O8 kodlu dgretmen adayi istatistiksel siirecin anlasiimasi
acisindan uygulamanin faydalarina dikkat ¢ekmektedir. Uygulamalar sirasinda istatistigin ne
kadar genis bir konu icerigine sahip oldugunun farkina vardigini ifade eden 09 kodlu 6grencinin
gorlisi “Bu dersten énce istatistigin bu kadar genis bir alan oldugunun farkinda degildim.
WebQuest destekli istatistik sayesinde bilgi diizeyimin fazlasiyla arttigini diisiniyorum.”
seklindedir.

WebQuest'lerin bilissel acidan katkilarina iliskin 6gretmen adaylarinin goérislerinden
elde edilen alt temalardan biri de istatistik kavramlarinin giinliik hayatla iliskilendirilmesidir. Bu
alt temaya iliskin 6gretmen adaylarinin gorisleri; bu uygulama ile istatistigin glinlik hayattaki
yerini ve kurallar biitini olmadiginin farkina vardiklari, giinliik hayat durumlarinin istatistige
uyarlama becerisi kazandiklarini, giinlik hayattaki tercihlerinin istatistikle iliskisi oldugunun
farkina vardiklarini ve boéylece istatistigin daha anlasilir bir ders oldugunu gostermektedir. Alt
temaya iliskin 6rnek gorisler asagida yer almaktadir:

“Uygulamalar sirasinda istatistigin sadece kurallar biitiinii olmadigini gérdiim.”03

“[statistigin giinliik hayattan bagimsiz olmadigini, hatta ihtiyacimiz oldugunu 6§rendim.
Hayattaki tercihlerimde, tercihlerim sonucu yaptiklarimda hep bir istatistiksel arastirmanin ya da
verilerin pargasi olabilecegimi fark ettim.”013

Bilissel katkilardan bir digeri karsilasilan istatistiksel verilerin yorumlanmasidir. Bu
konuda goris bildiren 6gretmen adaylarinin uygulamalar neticesinde elde edilen sonuglarin
givenilir olup olmadiginin farkina vardiklari, sonuglari kolay yorumladiklari, elde edilen verileri
kiyaslayabildikleri merkezi egilim ve yayilim 6lglleri yardimiyla farkh yorumlar yapabildiklerini,
sonuclar dogrultusunda arastirma sorusu ve hipotezi dogru yorumlama becerisi kazandiklari,
alan yazindaki diger arastirmalarin sonuglari ile karsilastirma yaptiklari, bireysel olarak yorum
yapabilme becerisi kazandiklari ve anlamli ¢ikarimlar yapabildikleri gériilmektedir. Bu konuda
zorluk yasadigini ifade eden 015 kodlu 6grenci ise uygulamanin yani sira akran etkisinin faydasini
su gorisi ile ifade etmektedir: “Yorum benim en zorlandigim kisimlardan uygulama siiresince.
Arkadaslarim ve uygulamanin bana etkilerinin olumlu oldugunu séyleyebilirim.” Bireysel olarak
yorumlama becerisi kazandirdigini ifade eden 016 “Bu uygulama bana tek basima yorum
yapabilme becerisi kazandirdl.” gorisi ile WebQuest'lerin uygulamalardan sonra gruptan
bagimsiz olarak bireysel ¢alismalarina katki saglayabilecegini de gostermektedir.

WebQuest destekli istatistik 6grenme siirecinin duyussal katkhlarina iliskin bulgular Sekil
2’de yer almaktadir:
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Sekil 2.

WebQuest Destekli istatistik OGrenme Siirecinin Duyussal Katkisi

r —-——- - y
| | |

TEMA ALT TEMA KoD

e )

S

|
|

4 \ A
r(i:htistik dersine ||
ybénelik tutum )

/

inanci

/ istatistige
yﬁnelikyeterlik/l

J— [S—

WebQuest’lerin duyussal katkilarina iliskin katilimci gortslerinden elde edilen bulgular,
istatistik 6grenme istegi, istatistik dersini yonelik tutum ve istatistige yénelik yeterlik inanci alt
temalari altinda toplanmustir. istatistik 6grenme istegi alt temasi, WebQuest’lerin bireylerin 6z
givenini artirdigl, sonuglari merak etmelerine duygularini ve istatistigi gercek hayatla
yorumlama becerisi kazandigini gostermektedir. WebQuest sirecinde grup calismalarinin,
projenin adim adim bolinmesinin ve rehberlik etmesinin istatistik 6grenme istedigini artirmada
etkili oldugu bulgusuna ulasiimistir:

“Arastirma sonuglarina ulastigimda kendime olan giivenimin ve égrenmeye yénelik
istegimin arttigini diisiiniiyorum.”01

“Kendi sectigimiz konu iizerinde yogunlasmamiz ve sonuglari gercekten merak etmem
bana biiyiik bir motivasyon sadladi. Her asamayi yaparken diger asamayi sabirsizlikla
bekliyordum.”02

WebQuest'lerin istatistik dersine yénelik tutumlarini artirdigini ifade eden 6gretmen
adaylarinin gorisleri bunun sebeplerinin, glinliik hayatla iliskisinin ve glinlik hayattaki kullanim
alanlarini farketme, asamalarin pargalara bdéliinmesinin kolayligl, uygulama yapma imkani
tanimasi, kendiliginden 6grenmeyi mimkin kilmasi, zevkli ve ilgi gekici bir alan oldugunun
farkina varilmasi ile formdllerin mantiginin anlasiimasi oldugunu gostermektedir (Sekil 2). Ayrica
bazi 6gretmen adaylarn ise keyif aldigini, 6n yargilarinin kirildigini ve dersle baginin
kuvvetlendiginin altini cizmektedir:
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“[statistik zor bir ders olarak gériiliiyor ve fazla formiil var akilda tutmak zor. Ama
mantigini anladidinizda formiillerin hepsinin birbirleriyle iliskisi oldugu goériiliiyor. WebQuest
bunu anlamami sa§ladidi igin istatistigi sevmemi de olumlu yénde etkiledi.”015

“[statistigin zor ve anlasiimaz olduguna dair bir 6nyargim vardi. Uygulamalar sirasinda
bu ényargim kirildi, derse yénelik tutumum degisti.”017

WebQuest'lerin bir arastirmadaki istatistiksel strecin ylritilmesini anlama dizeyine
katkilarina iliskin bulgular Sekil 3’te yer almaktadir:

sekil 3.

WebQuest Destekli Istatistik Ogrenme Siirecinin istatistiksel Siirecin VYiiriitilmesini Anlama
Diizeyine Katkisi

-yasanilan gevre

-gercek hayat

-farkl calismalan incelemsk

-aragtirma sirecinin baglangic oldugunu

fark etme
-grneklem biylklDgh
-yansiz drneklem segimi
ISTATISTIKSEL
SURECIN
YORUTOLMESINI
AMLAMA -0z glveni arttirma

-warsayimlar hakianda bilgi sahibi olma

-warsayimilar yapilirken parametrenin
onemini anlama

-uygun veri toplama

-uyzun verinin nasil toplanacaging karar
werme

-toplanan veriyi dilzenlems

-uygun tablo ve grafikler olusturma
-ulazsilan sonuclan yorumlama

WebQuest destekli istatistik 68renme siirecinin bir arastirmadaki istatistiksel siirecin
ylritilmesini anlama dizeyine katkilarina iliskin 6gretmen adaylarinin gérislerinden, problem
durumunu belirleme, érneklem se¢imi, verilen istatistiksel durumlarla ilgili varsayimlari ortaya
koyma ve problem ¢6zme olmak lizere dort alt tema belirlenmistir. Problem durumunu belirleme
alt temasi altinda 6gretmen adaylari, WebQuest’lerin yasadiklari ¢evrede ve gercek hayat
icerisindeki sorunlari bir problem durumu olarak ele alabilmelerine imkan sagladigini, 6zellikle
WebQuest'in internet tabanli bir yéntem olmasi nedeniyle 6rnek arastirmalari gérme firsatiyla
problem durumunu belirlemenin kolaylastigini ve bir arastirma sirecinin baslangicinin problem
durumunu ortaya koyma oldugunu fark ettiklerini belirtmektedir:

“Bu ders, istatistikteki problemlerin gercek hayatla baglantisini gérmeme imkan
sagladr.”03
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“Bir arastirmada siirecin saghkh yiiriitiilmesindeki ilk asamanin problem durumunu
belirlemek oldugunu gérdiik.”010

“WebQuest’te yonlendirilen baglantilardan inceledigim érnek ¢calismalar bir arastirmada
problem durumunun nasil olusturulmasi gerektigi konusunda yardimci oldu.”017

Calismada belirlenen alt temalardan biri de érneklem segimidir. Elde edilen bulgular;
WebQuest destekli istatistik 6§renme siirecinin, 6érneklem blyuklGginin ve yansiz 6rneklem
se¢menin hata payini azaltmadaki 6nemini anlamaya katki sagladigi ornek gorislerde
gorilmektedir:

“Orneklemi biiyiitmek verilerin diizenlenmesinde isimizi zorlastirsa da hata payini azaltip
daha dogru yorum yapmamizi sagliyor.”06

“Orneklemi ne kadar biiyiitiirsek daha dogru veriler elde ettigimiz anladim. Ayni
zamanda yansiz sekilde 6rneklemi se¢meliydik. Proje sayesinde kag kisiden veri toplamam
gerektigini ve calismaya katilacak kisileri nasil sececegimi daha iyi 6§rendim.”02

Katihmcilar, istatistiksel strecin yiritilmesinde verilen istatistiksel durumlarla ilgili
varsayimlari ortaya koyma konusunda 6z glivenin arttigi, varsayimlar hakkinda bilgi sahibi oldugu
ve varsayimlar yapilirken parametrenin 6nemini anlamaya katki sagladigi yoniinden goris
bildirmislerdir:

“Hipotez kurmayi ¢ok karmasik bir siire¢ olarak gériiyordum. Ancak kendi problemime
iliskin topladigim veriler hakkinda ¢6ziim ve ulasilabilecek muhtemel sonuglari gérdiigiimde bu
konuda ézgiivenimin arttigini hissediyorum.”03

“Varsayimi yaparken 6rneklemden elde ettigimiz degerin ve kiitle parametresini
anlamanin ne kadar 6nemli oldugunu fark ettim.”05

WebQuest’lerin bir arastirmadaki istatistiksel stirecin yiiriitiilmesini anlama diizeyine
katkilarina iliskin belirlenen son alt tema problem ¢ézmedir. Sireg icinde WebQuestlerin;
projelerini tamamlarken uygun veriyi toplama, uygun verinin nasil toplanacagina karar verme,
toplanan veriyi diizenleme, uygun tablo ve grafikler olusturma, ulasilan sonugclari yorumlama
konularinda katki sagladigini ifade eden katilimcilar 6zellikle WebQuest'lerin yararl internet
kaynaklari agisindan donanimli olmasinin dnemini asagida yer alan gorisleriile vurgulamaktadir:

“Online olarak veri topladik. Google form araciligiyla hizlica veri topladik. Grafiklerle de
destekleyince sonuclar daha gériiniir hdle geldi.”02

“WebQuest’lerde adim adim yénlendirmeler ve internet odakli olmasi, hangi adimlardan
gecmemiz gerektigini ve veriyi toplama, diizenleme, grafikleri olusturmak asamalari projeyi
tamamlamamizi kolaylastirdr.”012

“Bu projeyle bir arastirmayi bastan sona kadar kendim yiiriitmem bilimsel arastirma
siirecinin basamaklarini anlamama yardimci oldu. WebQuest’in yénlendirmeleri ve gerektiginde
bilgi edinebilecedim internet kaynaklari her bir asamanin ne oldugundan ¢ok nasil yapildigi bana
égretti.”017

Olumlu gorislerin yani sira 013 kodlu &gretmen adayi siiregteki kazanimlarinda
“Problem durumunu belirlerken de varsayimlari olustururken de webQuest’in etkisi oldugunu
diisiinmiiyorum. Bu konuda g6zlemlerim ¢ok yardimci oldu.” ifadesi ile WebQuest’in degil, kisisel
gozlemlerinin katki sagladigini belirtmektedir. Ayrica WebQuest destekli istatistik 6grenme
siirecinin planli ve sistemli calismasina katki sagladigini ifade eden 010 “Bu arastirma siirecinde
bir projeyi yiiriitmek bana planl ve sistemli ¢alisma becerisi kazandirdl.” gorisi ile kisisel
ozelliklere saglanan katkinin altini gizmektedir.
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3.2.3. WebQuest Destekli istatistik Ogrenme Siirecinde Yasanilan Zorluklar

Katilimcilarla gorismeler sonucu ulasilan 6nemli bir bulgu da, bu silirecte yasanilan
zorluklarla ilgilidir. WebQuest destekli istatistik 6§renme slirecinde yasanilan zorluklara iliskin
elde edilen bulgular Sekil 4’te yer almaktadir:

Sekil 4.

WebQuest Destekli Istatistik Odrenme Siirecinde Yasanilan Zorluklar
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Sekil 4 6gretmen adaylarinin siirecgte; teknoloji, isbirlikli ¢alisma, verilen gérevleri
anlama, istatistik bilgi diizeyi, arastirma siirecinin yiiriitiilmesi agisindan zorluklar yasadigini
gostermektedir. WebQuest kullanirken katilimcilar; teknoloji agisindan istatistiksel verileri
teknoloji kullanarak hesaplama yapmakta, Excel kullanmakta ve uygulama siirecinde bilgisayara
erismekte zorlanmiglardir. Bu alt tema altinda kategorilenen &rnek gorisler asagida
sunulmustur:

“Bazi merkezi egilim ve yayilim él¢iileri ile ilgili hesaplamalari online yapmakta zorlandik.
Ozellikle hipotezleri test ederken z dadgiimina gére hesaplamalari internet ortaminda
hesaplayamadik. ilk defa kullandigimiz icin oldugunu diisiiniiyorum.”09

“Tablolari olustururken ve grafikleri cizerken zorlandim. Merkezi yayiim ve egilim
6lciilerini hesaplarken bazi formiilleri bilmiyordum. Sanirim kendimi excel konusunda biraz daha
gelistirmem gerekiyor.”019
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WebQuest etkinlikleri sirasinda yasanilan zorluklardan digeri, gorev paylasimi ve grup ici
iletisimsizlikten kaynaklanan is birlikli galisma agisindan yasanilan zorluklardir. Bu konuda gorus
bildiren O5 “Kimin ne yapacadi ile ilgili 6nceden gérev paylasimi yapilmadidi icin projede ¢ogu
seyi ben yapmak zorunda kaldim. .... arkadasimiz birlikte almamiz gereken konularda da
bahanelerle gecistirdi ve gelmedi. Digeri de ben teknoloji kullanamam dedi sadece sonuglari
yazdi. Bir daha béyle bir proje yapacak olsam bireysel ¢alismayi tercih ederdim ya da grup
arkadaslarimi dedistirirdim.” gbrusi ile gérev paylasiminda yasanilan sorunlari vurgularken 09
“Aramizda gérevden kacmak isteyenler oldu. Gérevlendirme dodgru yapilmayinca siirecte en zorlu
kisim grupla ¢alisma oldu. Yanlis anlamalar, iletisim hatalari siirekli karsilastigim sorunlardi.”
gorisi ile O5’i destekler nitelikte gdrev paylasimi ve grup ici iletisimsizlige dikkat cekmektedir.

Katihmcilardan bazilari sorun yasadigini dile getirmesine ragmen grupla g¢alismanin
projeyi yuritmeye 6nemli bir katki sagladigini ifade eden 6gretmen adaylarinin da gorisleri
WebQuest destekli 6grenme siirecglerinde grup calismalarinin gerekliliginin yadsinamaz nitelikte
oldugunu gostermektedir:

“Grupla ¢alismak hem zaman kazandirdi hem de projeyi herkesin belirttigi farkl
gériislerle daha iyi yerlere getirdi. Bazen birimizin géremedidi hatayi digeri farkedebiliyor.”O8

“Bu ¢alisma kapsamli bir ¢alisma oldudu igin bir kisinin bu siirede altindan
kalkamayacagi bir ¢alismaydi. Yorumlama, hipotezi kabul-red gibi durumlarda ve problem
durumunda tartisarak bir kaniya varabilecedim bir grubum vardi. Ben genel olarak grup
calismalarini sevdigim ve uyum sagladigim igin tercih ediyorum zaten.”011

Siirecte O6’nin “Istatistiksel verileri iceren gérevleri anlamakta zorluk yasadik. Gérev
bizden ne istiyor tam olarak anlayamadik” goriisi WebQuest iginde verilen gérevleri anlamakta
zorluk yasadigini géstermektedir. Bu konuda sorun yasayan farkli katilimcilar olsa da bu sorunun
Ustesinden grup arkadaslarinin destegi, WebQuest'in icerdigi internet kaynaklari, online toplanti
imkani ile grup arkadaslarina ve arastirmaciya ulasmanin kolayhgi geldigini belirtmektedirler:

“Online gdériismelerin kolayligi benim yasadigim bir ¢ok sorunun listesinden gelmemi
sagladi. Gérevi anlamakta zorlandigim zamanlarda arkadaslardan ya da hocadan aninda déniit
almak projedeji hatayr hemen diizelteme yardimci oldu.”013

“Aslinda verilen goérevler ¢ok agikti. Ancak yine de bazen anlamakta zorlandigimiz yerler
oldu. WebQuest’in igindeki bir¢cok internet kaynadi ve érnekler takildigimiz noktalarda yardimci
oldu.”018

istatistik bilgi diizeylerinden kaynakli yasadigi zorluklar; problem durumunu belirleme,
arastirma sorusunu olusturma, hipotezleri kurmak, hipotezlerin test edilmesi, anlamhlik diizeyini
anlama ve grafikleri olusturma iken katiimcilarin gortislerinden 6érnekler asagida sunulmustur:

“Problem durumunu belirlemede ¢ok zorlandik. Bu asamada bir¢cok érnegi incelemek ve
medyadaki haberlerden bir problem durumu ortaya koyabilirmiyiz diye arastirmamiz
gerekti.”011

“Hipotezi olusturmak en zoruydu. Farkli degiskenlere gére hangi hipotezi nasil kuracagiz
belirlemek en zorlandi§imiz asama oldu.”016

“Projemizde arkadaslarla verileri ortak diizenledik ama anlamlilik diizeyini anlamak
baslangicta en zoruydu. Z ve t istatistigi kullanarak test istatistiklerini bulduk ama anlamhlik
diizeyi ile iliskilendiremedik. Sonra WebQuest’te yer alan bir program araciligiyla hesapladik.
Programda grafigi de ciziyordu. Béylece anlamlilik diizeyini ve hipotezin kabul-red durumunun
incelenmesini anlayabildik.”012

Katilimcilarin yasadigi diger bir giicliik arastirma siirecinin yiiriitiilmesidir. Bu konuda O1
veri toplamanin zorluguna “Verileri toplama asamasi ¢ok zordu. Online olarak génderidigimiz
anketleri ¢cogu kisi yapmiyordu. Ozel olarak arayip ricalarda bulunduktan sonra yaptiklarini
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gérdiim.” gérisiyle dikkat cekmektedir. 014 kodlu égretmen adayi ise kisisel dzelliklerinden
kaynaklari olarak zamani yonetmekte yasadigi zorlugu “Planli hareket eden birisi degilim. Bu
zamana bagli bir projeydi. Planli ve programli olmayi gerektiriyordu. Her bir asamanin birbirine
bagl olmasi, benim de projeyi hazirlarken zamani etkili kullanmakta sikinti yasamam zamani ve
arastirma siirecini yiiriitmekte zorluk yasamama sebep oldu.” gorisiyle belirtmektedir.

WebQuest destekli istatistik 6grenme sirecinde yasanilan zorluklar olsa da 6gretmen
adaylarinin gérisleri bu zorluklarin tstesinden; internet (01, 09, 012, 016), dersin sorumlusu
(01, 04, 07, 09, 013, 015), grup arkadaslari (02, 03, 06, 08, 011, 013, 014, 019), WebQuest
(08, 011, 012, 016, 017, 018, 020) ve siniftaki diger dgrencilerin (08) yardimiyla geldiklerini
gostermektedir. Bu anlamda 6gretmen adaylarinin zorlandiklari noktalarda yardim aramaya
calistiklari ve yardim kaynaklarinin ise daha ¢ok grup arkadaslari diger bir deyisle akranlari
oldugu goriilmektedir. Grup arkadaslarini WebQuest’ler ve dersin sorumlusu takip etmektedir:

“Test istatistigi hesaplarken ve anlamlilik diizeyi ile iliskisini ortaya koymakta internetteki
programlardan yardim aldim.”012

“Histogram grafigini olustururken dersin hocasina danistim.”015

“Sorun yasadigim noktalarda ilk basvuracagim kisi grup arkadaslarim oldu. Onlarla da
kararsizlik yasadigimiz zamanlarda siniftaki diger arkadaslar da yardim ettiler.”08

“WebQuest benim icin iyi bir rehber oldu. Yardim gereken konularda WebQuest’teki
linkler hipotez olusturma, arastirma sorusu olusturma gibi benim igin biyiik kolaylik
sagladl.”017

4. Tartisma, Sonug ve Oneriler

Calismanin sonugclari, WebQuest destekli istatistik 6grenme sirecinin, matematik
o0gretmen adaylarinin istatistiksel okuryazarliklarini artirdigini géstermektedir. Ulasilan sonug,
Ikpeze ve Boyd (2007) calismasinin sonuglarini destekler niteliktedir. ikpeze ve Boyd (2007)
WebQuest’lerin 6gretim programlarindaki kazanimlara uygun hazirlandig igin iyi diizenlenmis
bir sekilde bilginin 6grenciye sunuldugundan okuryazarlik becerilerini olumlu yonde etkiledigini
gostermektedir. Ayrica WebQuest’lerin 6grencilerin kendi 6zglin projeleri tamamlamalarina
olanak veren proje tabanli 6grenme ortamlari olusturdugu (Garry, 2001) ve proje tabanh
ogrenmelerin  bireylerin istatistiksel okuryazarlik seviyeleri (zerinde olumlu katkisi
(Koparan,2012) goz 6nlne alindiginda bu calismanin sonuglarini destekledigi gorilmektedir.
WebQuest’lerin 6grencilerin matematik derslerinde elestirel disiinme diizeylerinde olumlu
etkisi (Ylcel, 2011), Gal (2002), Watson ve Callingham (2003) ve Watson (2006) istatistiksel
okuryazarlik modellerinin bilesenlerinde vurgulanan elestirel sorular, elestirel durus, elestirel
okuryazar olma gibi unsurlar dikkate alindiginda istatistiksel okuryazarhga katki sagladigini
desteklemektedir.

Mevcut calismada WebQuest'lerin bireylerin istatistige yonelik tutumlarini olumlu
yonde etkiledigi sonucuna ulasiimistir. Benzer sekilde alan yazinda WebQuest'in 6grencilerin
tutumlarini olumlu yénde etkiledigine yonelik arastirmalar mevcuttur (Kabadayi vd., 2023; Kilig,
2007; Ozerbas, 2012; Uzel, 2012). Elde edilen sonug, Gal vd. (1997) ile Shultz ve Koshino’nun
(1998) o6grencilerin istatistik hakkindaki olumsuz tutumlarinin istatistiksel okuryazarhklarini
olumsuz yonde etkileyebilecegi sonuclari géz 6niine alindiginda 6nem tasimaktadir. Nitekim Gal
(2002) istatistiksel okuryazarlik modelindeki egilim bileseninde yer alan inang ve tutumlar ile
Watson (2006) modelindeki gérev motivasyonunda alti gizilen inang ve tutumlar gibi duyussal
bilesenle istatistige yonelik tutumun istatistiksel okuryazarlk igin 6nemi agiga ¢ikmaktadir.

WebQuest destekli istatistik 6grenme siireci, matematik 6gretmen adaylarinin istatistik
Ozyeterlik inanclarini olumlu yonde etkilemektedir. Bu durum yapilacak arastirmalara ve lisans
diizeyinde 6gretmen yetistirme programlarinda istatistik 6gretiminde sinif ici uygulamalarin
sekillenmesi agisindan 6nemlidir. Hall ve Vance’a (2010) goére istatistik 6z yeterlilik inanci yiiksek
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bireyler istatistikle ilgili etkinliklere katilmada daha isteklidir ve bu calismalardan beklentileri
daha yiiksektir. istatistik dgrenmede motivasyon ve akademik basarilarin siirdiiriilebilmesi icin
Ozyeterlik 6nemlidir (Aydin & Sevimli, 2019). WebQuest’lerin 6grencilerin istatistik 6z yeterlik
inancina olumlu etkisi, gérev motivasyonunun istatistiksel okuryazarhgin énemli bir bileseni
olmasi (Watson, 2006) goz onlinde bulunduruldugunda istatistiksel okuryazarligi da olumlu
yonde etkileyecegini diisiindirmektedir.

istatistik 6gretiminde WebQuest’lerin kullanimi, 6gretmen adaylarina bilissel, duyussal
ve istatistiksel sirecin yiritilmesi acisindan katki saglamaktadir. Calismanin sonuglari
WebQuest kullaniminin bilissel agidan 6gretmen adaylarinin istatistik bilgi dlizeyine, istatistik
kavramlarinin  glinlik hayatla iliskilendirilmesi ve karsilagilan istatistiksel verilerin
yorumlanmasina; duyussal agidan istatistik 6grenme istekleri, istatistige yonelik tutumlari ve
yeterlik inanglarina katki sagladigini géstermektedir. Ayrica WebQuest'ler, istatistiksel siirecin
ylratidlmesini anlama dizeyine problem durumunu belirleme, o6rneklem secimi, verilen
istatistiksel durumlarla ilgili varsayimlari ortaya koyma ve problem ¢6zme gibi istatistiksel bir
arastirma sirecinin basamaklari agisindan katki sagladigi ulasilan 6nemli sonuglar arasindadir.
Ogretmen adaylarinin gorislerinden elde edilen bu sonuglar, nicel verilerden elde edilen
sonuglari destekler niteliktedir. Nitel verilerde WebQuest destekli istatistik 6grenme siirecinin
katkilarina iliskin elde edilen her bir yarar istatistiksel okuryazarlik modellerinin bilesenlerine isik
tutmaktadir (Gal, 2002; Watson&Callingham, 2003; Watson, 2006).

Katihmcilarla yapilan gorismeler; WebQuest destekli istatistik 6grenme sirecinin
O0gretmen adaylarina katkilarinin yaninda zorluklar yasandigini da géstermektedir. Bu zorluklara
iliskin, istatistik verilerinin analiz edilmesinde teknoloji kullanimi, excel kullanimi, bilgisayar
erisimi gibi teknolojiden kaynakl yasanilan zorluklarin yani sira gérev paylasimi ve grup igi
iletisimsizlik gibi is birlikli gaismadan kaynakli zorluklar oldugu sonucuna ulasiimistir. Kabadayi
vd. (2023) grup i¢i gorev dagihminda veya bir bireyin gorevini yerine getirmediginde grubun
dinamigi bozuldugunu is yiki diger grup Uyelerine ylklenirken, grubun basarisizliga
slriiklendigini belirtmektedir. Ayrica WebQuest'lerde verilen gérevlerin anlasilmamasi, istatistik
bilgisi ve arastirma sirecinin yuratilmesinden kaynaklanan zorluklar oldugu da elde edilen
sonuglar arasindadir. Ogretmen adaylarinin ¢cogunlugu bu zorluklari grup arkadaslarinin,
uygulama sirecinde kullanilan WebQuest’in ve dersin sorumlusunun destegi ile (stesinden
geldigini ifade etmistir. Gorlsmeler, arastirma vyuritiirken kendi 6grenme sorumlugunu
Ustlenen 6gretmen adaylarinin slirecte zorlandiklari noktalarda yardim aramaya calistiklarini ve
yardim kaynaklarinin; grup arkadaslari yani akranlar, WebQuest’ler ve dersin sorumlusu yani
O0gretmen oldugunu géstermektedir. Aydin ve Atalay’a (2015) gore sinif/okulda gergeklesen
ogrenmeler bireysel olarak dizenlenirken (Pintrich, 2000:451) 6grenenler kendi 6grenme
hedefleri dogrultusunda 6grenme c¢evresini yonetmek ve diizenlemek igin yardim aramaya
yonelmektedirler. Yardim alabilecek kisiler ise akran veya 6gretmenleridir. Mevcut ¢alismada
O0gretmen adaylarinin 6grenme olayini bireysel olarak diizenlemesi, yardim aramaya olan
ihtiyacini artirmistir. Calismanin sonuglari 6grenme ortamlarinda 6gretmen adaylarinin, Aydin
ve Atalay’in (2015) da wvurguladigi gibi akran ve 06gretmenlerden yardim aldiklarini
gostermektedir. Farkh olarak zorluklarin giderilmesinde diger bir yardim aracinin WebQuest’ler
oldugu soylenebilir. Alan yazinda WebQuest'in rehberligi, basamakli yapisi araciligiyla 6grenciye
surekli donit ve dizeltmeler ile gorevlerin eksiksiz yerine getirilmesini saglamasi olarak
aciklanmaktadir (Kobak, 2013).

Mevcut calismanin elde edilen bulgulari ve yapilan degerlendirmeler 1siginda, asagida
siralanan Oneriler sunulabilir:

Ogretmen Yetistirme Programlarina WebQuest Entegrasyonu: istatistiksel okuryazar bireyler
yetistirme hedefi dogrultusunda, lisans diizeyindeki 6gretmen yetistirme programlarinda
WebQuest tabanli 6grenme etkinliklerinin daha yaygin bir sekilde kullaniimasi 6nerilmektedir.
Calismanin  matematik 6gretmen adaylari lzerindeki olumlu etkileri goz 6nilinde
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bulunduruldugunda, bu yaklasimin diger branslardaki 6gretmen adaylarinin istatistiksel
okuryazarlik becerilerini gelistirmede de potansiyel tasidigi diisiintilmektedir.

Ogrenci Merkezli Aktif OGrenme Yaklasimlarinin Yayginlastiriimasi: WebQuest gibi 6greneni aktif
katihma tesvik eden ve problem c¢ozme becerilerini destekleyen yaklasimlarin, 6gretmen
adaylarinin hem istatistiksel okuryazarlik diizeyleri hem de duyussal 6zellikleri Gzerinde etkili
oldugu mevcut ¢calismada ortaya koyulmustur. Bununla birlikte, WebQuest'in ayrilmaz unsurlari
olan 6grenci merkezli etkinlikler, performansa dayali degerlendirme siiregleri ve problem ¢ozme
odakli gorevlendirmelerin de olcllen degiskenlerdeki degisime rol oynamis olabilecegi goz
onitnde bulundurulmalidir. Bu baglamda proje tabanli 68renme, probleme dayali 6§renme gibi
diger 6grenci merkezli aktif 6grenme stratejilerinin 6gretmen yetistirme programlarinda ve
hizmet ici egitimlerde daha genis bir uygulama alani bulmasi ve bu yaklasimlarin farkl 6grenme
baglamlarindaki etkiliginin, 6zellikle istatistiksel okuryazarlik becerileri Gzerindeki etkisinin,
gelecekteki arastirmalarla derinlemesine incelenmesi, alan yazina 6nemli katkilar sunacaktir.

Farkli Ogretmen Adayi Gruplariyla Calismalarin Genisletilmesi: istatistiksel okuryazarlik becerisi
tim bireyler icin 6nem tasimaktadir. Farklh 6gretmenlik programlarindaki (6rnegin, fen bilimleri,
sosyal bilgiler, sinif 6gretmenligi vb.) 6gretmen adaylariyla da benzer arastirmalarin yiritilmesi;
istatistiksel okuryazarlik diizeylerinin karsilastirmali olarak ele alinmasina ve WebQuest gibi
pedagojik yaklasimlarin farkh alanlardaki etkililiginin kapsamli bir sekilde degerlendirilmesine
imkan taniyacaktir.

Nitel Arastirma Yéntemleriyle Derinlemesine incelemeler: Bu arastirma kapsaminda nicel bir
desen (deneysel desen) kullanilmis ve 06gretmen adaylarinin istatistiksel okuryazarlik
diizeylerindeki degisim ©n test-son test karsilastirmalariyla incelenmistir. Gelecekteki
calismalarda, alan yazinda yer alan istatistiksel okuryazarlik modelleri temel alinarak
hazirlanacak acik uclu sorular ve yapilacak nitel gortismeler araciligiyla, 6gretmen adaylarinin
istatistiksel diisinme siregleri, kavram yanilgilari ve beceri uygulamalari daha ayrintili bicimde
analiz edilebilir.

Daha Genis Orneklem ve Cok Dediskenli Model Calismalari: Bulgularin genellenebilirligini
artirmak amaciyla, daha genis ve temsili drneklemlerle yapilacak arastirmalar 6nerilmektedir.
Ayrica, 6gretmen adaylarinin motivasyon dizeyleri gibi degiskenlerin de dahil edildigi ¢ok
degiskenli modellemeler ile istatistiksel okuryazarlik Gzerindeki etkilerinin daha kapsamli ve
derinlemesine incelenmesi saglanabilir.

Farkli Ogrenim Seviyelerinde Uygulamali Arastirmalar:
Bu calisma 6gretmen adaylariyla sinirli kalmistir. Ancak, istatistiksel okuryazarhk becerisinin
ilkokul, ortaokul ve ortatgretim dlizeyindeki 6grenciler lzerinde olusturdugu etkilerin de
deneysel veya yari deneysel calismalarla incelenmesi; farkli yas gruplarinda bu becerilerin nasil
gelistirilebilecegine ve 6gretim siireclerinin nasil yapilandirilabilecegine iliskin 6nemli bilgiler
sunabilir.

Etik Komite Onayi: Bu arastirma icin Balikesir Universitesi Fen ve Miihendislik Bilimleri Etik
Komisyonundan (17.03.2022-2022/2) etik izin alinmistir.

Hakem Degerlendirmesi: Dis bagimsiz.

Yazar Katkilari: Yazarlar; bu makalenin arastiriimasi, yazarligi ve yayimlanmasi icin esit diizeyde
katki saglamislardir.

Cikar Catismasi: Yazarlar; bu makalenin arastirilmasi, yazarhgl ve yayimlanmasina iliskin
herhangi bir potansiyel ¢ikar ¢atismasi beyan etmemistir.

Finansal Destek: Yazarlar; bu makalenin arastirilmasi, yazarhigi ve yayimlanmasi igin herhangi bir
finansal destek almamistir.
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Yapay Zeka Kullanimi Bildirimi: Yazarlar; bu makalenin arastirilmasi, yazarhgi ve yayimlanmasi
icin herhangi bir yapay zeka aracindan faydalanmamaistir.
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Highlights

e  WebQuest significantly improved statistical literacy levels.

e  Participants' attitudes toward statistics showed positive change.
e The self-efficacy beliefs of teacher candidates were strengthened.
e The process supported both cognitive and affective development.
e Some difficulties arose in group work and technology use.

Abstract

The aim of this study is to investigate the impact of a WebQuest-based
approach to statistics education on the statistical literacy of pre-service
mathematics teachers. In this mixed research, a single-group pretest-
posttest model and a case study design were employed. Participation
consisted of 21 pre-service mathematics teachers, selected through
criterion sampling of purposive sampling methods. Quantitative data
were collected through the use of the Statistical Literacy Scale, Attitude
Towards Statistics Scale, and Statistics Self-Efficacy Belief Scale and
were analyzed using the t-test for paired samples, Wilcoxon signed-
rank test, and effect sizes. Content analysis was used to analyze the
qualitative data obtained from participants’ opinions. In the study, it
was concluded that WebQuest activities contributed positively to the
statistical literacy, attitudes towards statistics and statistical self-
efficacy beliefs of the pre-service teachers. In addition, it was found that
the pre-service teachers found the WebQuest-supported statistics
learning process fun and useful in terms of effectively integrating
technology into the learning-teaching process; it enabled their
development in terms of cognitive, affective and statistical process
implementation, but there were also difficulties they experienced in
terms of technology, collaborative work, understanding the given tasks,
level of statistical knowledge and execution of the research process.
This study contributes to the literature by examining the effects of
WebQuest activities on the statistical literacy and affective
characteristics of pre-service teachers, as well as their perceptions of
their learning processes and the difficulties they face in a holistic
manner.
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1. Introduction

Rapid technological advancements in recent years have led to significant changes in
perspectives on information and the nature of knowledge. Innovative approaches, which
advocate that learning should occur with the individual's active participation and responsibility,
necessitate individuals to read and comprehend information encountered in daily life, interpret
it correctly, and make sound decisions. Correctly interpreting the rapidly increasing information
density influenced by information and communication technologies has become an
indispensable skill in the 21st century. Nowadays, as an information society, the importance of
classifying, processing, and analyzing information has further increased (Altun, 2016). In this
context, the science of statistics stands out as a fundamental tool for making data-driven
decisions and analyzing events in daily life. Data such as election polls, stock market figures,
TURKSTAT statistics, weather forecasts, and economic indicators are examples of statistical
information that individuals need to comprehend and interpret in their daily lives. All these
processes require individuals to possess statistical knowledge, increasing the importance of
statistics education in the 21st century.

Current trends in 21st-century education are shifting from traditional teacher-centered
approaches to innovative practices where individuals construct knowledge, take an active role
in the learning process using their cognitive abilities and self-regulation skills, and learn how to
learn (Agikgdz, 2011; Altun, 2016; Demirel, 2002). One such practice is research-based
WebQuests, designed in light of the constructivist approach, offering students the opportunity
to work individually or in groups and acquire information using the internet. These activities
engage higher-order thinking skills, leading to the creation of a product at the end of the process
(Dodge, 1997; Halat, 2007; Kelly, 2000; Kurtulus&Kilig, 2009; March, 2003; Summerville, 2000).
These web pages (URL 1), prepared for learning purposes, constitute a scaffolded learning model
that connects necessary internet resources with the real world. They motivate students in their
basic research, open-ended questions, personal expertise development, and final group process
participation, where newly learned information is transformed into detailed learning.
WebQuests, which can be prepared as short-term or long-term depending on the activity's
purpose and duration, offer the learning environments required by our information age to digital
natives (new millennium children). This is because they contain a wide range of information
sources, from rhymes to lesson videos, and interactive worksheets to post-doctoral studies, all
aiming to complete practical, interesting, and curiosity-provoking tasks from real life (March,
2003; URL 2). WebQuests create a project-based learning environment by providing students
with the opportunity to complete their original projects (Garry, 2001); and develop higher-order
thinking skills such as analysis, synthesis, evaluation, and problem-solving skills (Halat, 2007).
However, their effect on statistical literacy is unknown. In this context, examining the effect of
WebQuest-supported statistics learning processes on pre-service teachers' statistical literacy is
important.

In recent years, with the recognition of the need for statistical literacy skills and their
importance in the learning process, various statistical literacy models have been proposed (Gal,
2002; Watson&Callingham, 2003; Watson, 2006). While all models include mathematical and
statistical knowledge, Gal's (2002) model emphasizes a disposition component that includes
beliefs and attitudes in addition to knowledge. Considering Gal's (2002) model, there is a need
to examine the effect of WebQuest-supported statistics learning processes not only on pre-
service teachers' statistical literacy but also on their attitudes towards statistics and statistics
self-efficacy beliefs. In this context, the aim of the study is to examine the effect of WebQuest-
supported statistics learning processes on pre-service mathematics teachers' statistical literacy,
attitudes toward statistics, and statistics self-efficacy beliefs.
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2. Method
2.1. Research Design

In this study, a mixed-methods design was adopted, combining qualitative and
qguantitative methods to address the research problem in greater depth (Creswell, 2003,
Johnson & Onwuegbuzie, 2004). For the quantitative dimension of the study, a single-group pre-
test-post-test design, a weak experimental design aiming to test the significance of the effect of
an experimental intervention in a single group (Bliylkoztlrk et al., 2010; Karasar, 2008), was
employed. The choice of this design was primarily influenced by the structural limitations of
WebQuest's project-based nature, which makes in-depth analysis difficult with an increase in
participant numbers, as well as practical difficulties in gathering volunteer participants due to
time and environmental conditions during the experimental application. Additionally, the
criterion that participants must have taken a probability course, as fundamental concepts
related to probability are a prerequisite for statistical knowledge, played a decisive role in
conducting the study with a single group. In the study, the independent variable was the
WebQuest-supported statistics learning process; the dependent variables were statistical
literacy, attitude toward statistics, and statistics self-efficacy beliefs. For the qualitative
dimension of the study, a case study design was adopted, which aims to evaluate an event by
identifying the details that constitute it and developing possible explanations for that event (Gall
et al., 2006). The suitability of using a case study when interested in processes (Merriam, 2009)
was effective in adopting this design in this study. It allowed for obtaining more detailed data
regarding pre-service teachers' experiences with WebQuest, its contributions, and the
difficulties they faced, thereby enabling a comprehensive examination of all aspects of
WebQuest use in the statistics learning process. Furthermore, pre-service teachers' opinions
regarding the WebQuest-supported statistics learning process were examined within the
framework of statistical literacy components, and an embedded case study design was adopted
(Yildinm&Simsek, 2008).

2.2. Study Group

The study group consisted of 21 pre-service teachers studying in the Department of
Mathematics Education at a state university. In selecting participants, criterion sampling was
used, which involves selecting individuals who meet specific criteria for the sample, considering
the study's purpose, stages, and ease of access, to ensure the selection of situations that would
provide rich information and offer opportunities for in-depth research (Blylkoztirk et al.,
2010). The inclusion criterion for participants in this study was that they must have taken a
probability course, as fundamental concepts related to probability are a prerequisite for
statistical knowledge.

2.3. Data Collection Instruments

In the study, the Statistical Literacy Scale, Attitude Towards Statistics Scale, and Statistics
Self-Efficacy Belief Scale were used with permission obtained via email from the researchers
who developed them, while the interview form was developed by the current researchers.
Detailed information regarding the data collection instruments used is provided below:

Statistical Literacy Scale. The Statistical Literacy Scale, developed by Sahin (2012), was designed
in two versions, English and Turkish, for undergraduate students. Its items were developed by
examining instruments on statistics learning (CAOS- Web ARTIST Project, 2005; Statistical
Literacy Skills Survey, Schield, 2008; ARTIST Topic Scales, 2006) and the statistics topics included
in the 6-12th grade curriculum in Turkey (MoNE, 2005 and 2009; cited by Sahin, 2012). The scale,
prepared as a four-option multiple-choice instrument, consists of 17 questions. Sahin's (2012)
study only includes the 12-item version of the scale. However, during the process of obtaining
permission via email from the researcher who developed the scale, a 17-item scale was obtained
from the researcher and used in this study. The topic distribution of the questions in the scale is
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as follows: the first question covers random sampling, sampling bias, and randomization; the
second and third questions cover dependent/independent events; the fourth question covers
probability of events and expectation; the fifth question covers conditional probability; the sixth
guestion covers histograms; the seventh question covers frequency; the eighth question covers
mean (sample mean, the population mean); the ninth question covers mean (outliers); the tenth
guestion covers median; the eleventh question covers median and outliers; the twelfth question
covers standard deviation; the thirteenth question covers normal distribution; the fourteenth
guestion covers hypothesis testing; the fifteenth question covers confidence levels; the
sixteenth question covers confidence intervals; and the seventeenth question covers
correlation. Furthermore, based on the cognitive level measured, questions 1, 2, 3,4, 7, 8, 9,
and 14 require interpretation skills; questions 5, 6, 8, 9, 10, 11, 12, 13, 15, 16, and 17 require
critical interpretation skills.

Attitude Towards Statistics Scale. The Attitude Towards Statistics Scale, developed by Yasar
(2004), consists of 33 items on a nine-point Likert-type scale, ranging from "Strongly Disagree"
to "Strongly Agree". The minimum attitude score that can be obtained from the scale is 33, and
the maximum attitude score is 297. The scale, comprising five factors, explains 56,301% of the
total variance. The reliability coefficient of the scale was calculated as Cronbach's a = 0,927.

Statistics Self-Efficacy Belief Scale. The Statistics Self-Efficacy Belief Scale, originally developed
by Finney and Schraw (2003) and adapted into Turkish by Sevimli and Aydin (2017), consists of
14 items on a 6-point Likert type scale, ranging from "Absolutely no confidence in myself" to
"Completely confident in myself". The original scale, which is unidimensional, has a Cronbach's
Alpha value of 0,91. In the Turkish adapted version, Sevimli and Aydin (2017) found that the
scale has a three-factor structure and explains 63,2% of the total variance. The internal
consistency coefficient (Cronbach's Alpha) of the scale was calculated as 0,87, and the Guttman
Split Half, equal and unequal length Spearman-Brown coefficients calculated for split-half
reliability were also 0,81.

Interview Form. In the study, pre-service teachers' development and their opinions regarding
the WebQuest-supported statistics learning process were collected within the framework of
statistical literacy components and compared with the findings obtained from quantitative data.
Qualitative data were collected using a six-question semi-structured interview form developed
by the researchers. In preparing the interview questions, potential questions were identified
based on a literature review to serve the study's purpose, and necessary corrections were made
after consulting two field experts. Furthermore, expressions that were not clearly understood
were revised based on feedback from interviews with two pre-service teachers who participated
in the pilot study, and the interview form took its final shape. During the interviews,
conversations with participants were recorded through note-taking.

2.4. Development of the WebQuest

The WebQuest was developed in the study by considering expert opinions, in
accordance with statistical literacy components and the statistics course content of the
mathematics teaching undergraduate program published by CoHE (Council of Higher Education)
(URL3).

WebQuests, which are research-oriented or research-based activities prepared in light
of the constructivist approach, establish a connection between internet resources and the real
world. In this regard, in the present study, a WebQuest was prepared that enabled pre-service
teachers to independently propose a research problem, collect data, analyze the obtained data,
and report it. It also allowed them to acquire knowledge about a research process by using both
Internet and non-internet information sources such as articles, theses, and books, and to take
responsibility for their own learning by managing the process. During the preparation of the
WebQuest, March's (2000; 2003) 3R principles (Real, Rich, Relevant) were taken into account.
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The first principle states that the problem or event in WebQuest should be related to real life;
the second principle states that it should be equipped with rich information sources and
processes to allow for more detailed information acquisition than learning from a textbook; and
the third principle is that it should attract the student's interest. In light of these principles, the
WebQuest was prepared in a way that allows students to transform a topic they are curious
about, based on their observations in life, into a research problem; acquire information from
various sources through active participation in the process to answer the problem; and collect
data from individuals who can provide answers to the problem.

The prepared WebQuest structurally consists of six sections: introduction, task, process,
resources, evaluation and conclusion. The introduction was designed with an engaging
beginning to show students the place of statistics in daily life. The task section provides brief
information about the projects that students need to complete as a group. The task presented
in WebQuest is a creative product task that allows for the preparation of a product according to
a predetermined format through collaborative work. It also possesses scientific task
characteristics to help understand the functioning of science (Dodge, 1997; Dodge, 2002). The
process section is a detailed version of the task stage. This section includes eight detailed steps
and a work schedule to guide students in completing the project. The resources section provided
pre-service teachers with internet resources that offer helpful information on topics they might
need, such as the scientific research process, forming research questions, identifying variables,
hypothesizing, preparing surveys, online data collection (e.g., Google Forms), sample selection,
analyzing data, creating tables and drawing graphs for data, calculating measures of central
tendency and dispersion, and testing hypotheses. Additionally, it offered access to mathematics-
specific software for statistical operations, Web 2.0 tools, for example scientific studies and
scientific research methods, basic information technology usage, and statistics books. In the
evaluation section of WebQuest, in addition to a rubric for how projects would be evaluated,
pre-service teachers were also included in the evaluation process through self-assessment forms
and peer assessment forms, in line with the constructivist approach. These forms and projects
were collected via QR codes embedded in WebQuest, and accessed through a channel prepared
in Microsoft Teams. This WebQuest, designed in terms of completion time, is a long-term
WebQuest because it allows students to internalize information by adapting it to different
situations and share what they have learned with their friends through projects (Dodge, 1997;
Summerville, 2000). For the suitability of the prepared WebQuest, expert opinion was
consulted; the WebQuest Rubric developed by Bellofatto et al. (2001) was used. After necessary
corrections were made, a pilot study was conducted with pre-service elementary mathematics
teachers who had taken a probability course to identify potential problems and deficiencies in
the study.

2.5. Implementation Process

Ethics committee approval for this study was obtained from the Balikesir University
Ethics Committee for Science and Engineering Sciences with the document dated 17.03.2022
and numbered 2022/2.

At the beginning of the study, pre-service teachers' statistical literacy skills, attitudes
towards statistics, and statistics self-efficacy beliefs were obtained through quantitative data
collection instruments (1 week). The implementation phase was allocated to 1 week for
informing about WebQuest and the subsequent 5 weeks for pre-service teachers to complete
their projects and reporting process via WebQuest. During the implementation phase, four
different interim evaluations were carried out with all groups in line with the work schedule
presented in the process section, followed by a final evaluation after the projects were
completed. These evaluations ensured the participation of other group members and allowed
interaction among learning groups through large and small group discussions. During the
implementation process, pre-service teachers identified six different research topics and
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conducted the data collection and analysis processes together with their group members. They
completed the process by presenting their reports at the end of the 5th week to other group
members (1 week).

The research reports prepared by the participants within the scope of the current study
are as follows: 1) Determining the daily book reading durations of university students and
examining them in terms of gender, grade level, and department variables. 2) Determining the
average daily time university students spend on the internet and examining it in terms of gender,
grade level, department, cellular network (mobile data-wifi usage status), technological device
used for connection (tablet, computer, phone), and platform used (social media, news, video-
series-movies, research, games, education) variables. 3) Determining the smoking status of
university students and the weekly number of cigarettes smoked, and examining them in terms
of gender and monthly income variables. 4) Determining the monthly online shopping numbers
of university students, the monthly amount spent on online shopping, and the preferred sector,
and examining them according to gender and department variables. 5) Determining the
literature and mathematics course grades of vocational high school students and examining
them according to semester, course, and grade level variables. 6) Determining university
students' opinions regarding their faculties' education, food status, food prices, dining hall size,
social facilities, faculty garden, and faculty location, and examining them according to gender,
grade level, and accommodation facilities (private dormitory, home, KYK) variables. The final 2
weeks of the implementation period were dedicated to administering the scales as post-tests
and conducting interviews to measure the effect of the WebQuest activity.

2.6. Data Analysis
2.6.1. Analysis of Quantitative Data

The quantitative data of the study were analyzed using SPSS Statistics 23 software. The
normality of the scale scores was examined with the Shapiro-Wilk test, due to the group size
being smaller than 30 (Ak, 2008; Can, 2013) (Table 1).

Table 1.

Normality Results for Pre-test Post-test Scores of Scales

Scale Measurement Statistic Df p
Statistical Literacy Scale Pre-test 0.96 21 74
¥ Post-test 0.94 21 259
. . Pre-test 0.70 21 .000
Attitude Towards Statistics Scale Post-test 0.90 21 033
. . . Pre-test 0.96 21 574
Statistics Self-Efficacy Belief Scale Post-test 0.94 21 5eg

Since the pre-test-post-test scores for the Statistical Literacy Scale and the Statistics Self-
Efficacy Belief Scale showed normal distribution (p>0.05), a paired samples t-test was used to
test the significance of the difference between pre-test and post-test scores. As the test scores
of the Attitude Towards Statistics Scale did not meet the normality assumption (p<0.05), the
Wilcoxon signed-rank test (Bliylikoztlrk, 2010; Can, 2013) was used. In studies, an important
criterion for evaluating the significance of the difference between compared groups is whether
the p-value is less than 0,05, in other words, whether there is statistical significance. Most
researchers interpret the result as significant if p<0.05 (Kilig, 2014). However, the p-value can be
affected by the sample size (Kilic, 2011). Therefore, in addition to statistical significance, it is
important to know the effect size (Can, 2013; Morgan et al.,, 2004, p. 89). Effect size is a
standardized measure that estimates a parameter independent of sample size and quantifies
the magnitude of the difference between populations or the relationship between explanatory



743

and response variables (Olejnik & Algina, 2003; Yabaci Tak, 2021). For this reason, in the study,
in addition to the t-value for related samples used to test the significance of the difference
between pre-test and post-test scores obtained from the Statistical Literacy Scale and Statistics
Self-Efficacy Belief Scale, Cohen's d, one of the effect size values, was calculated. However,
Cohen's d can be misleading and may not provide sufficient information about the effect size
when the sample does not have a normal distribution (Grissom & Kim, 2012). In similar
situations, alternatives to parametric effect size methods include Cliff's Delta, proposed by
Norman Cliff (1993), the VGA effect size method proposed by Vargha and Delaney (2000), Glass's
Rank Biserial Correlation Coefficient for comparing two independent groups, etc. (Yabaci Tak,
2021; Yang & Dalton, 2012). While Grissom and Kim (2012) and Grissom (2015) state that an
accepted effect size measure for the Wilcoxon rank-sum test is Cliff's dominance measure, also
known as Cliff's delta; Kerby (2014) recommends the matched-pairs rank-biserial correlation r
as an effect size for score comparison in the Wilcoxon signed-rank test. Indeed, Kelley et al.
(2020) calculated r, which is the difference between the ratio of the positive rank sum to the
total rank sum and the ratio of the negative rank sum to the total rank sum. Therefore, in
addition to the Wilcoxon signed-rank test for interpreting the significance between pre-test and
post-test scores related to the Attitude Towards Statistics Scale, the matched-pairs rank-biserial
correlation r, proposed by Kerby (2014) as an effect size for score comparison in the Wilcoxon
signed-rank test, was calculated.

2.6.2. Analysis of Qualitative Data

Qualitative data collected through interviews with participants in the study were
analyzed using content analysis (BlyUkoztirk et al., 2010), which provides an opportunity to
examine human behavior indirectly and is widely used for analyzing data obtained from
observations and interviews. In this study, when coding the data, open content-coding with high
reliability and latent content coding with high validity were used together. First, the frequency
of the researched word was determined using open content-coding within the text, and
underlying meanings that were not directly present in the text were explored through latent
content coding (Blyukoztiirk et al., 2010). The findings obtained from the analysis are presented
as themes, sub-themes, and codes, supported by direct quotations from pre-service teachers'
opinions.

3. Results

This section presents the findings obtained from the analysis of the quantitative and
qualitative data of the study in detail.

3.1. Findings from the Analysis of Quantitative Data

Table 2 presents the results of the paired-sample t-test for pre-service teachers'
statistical literacy.

Table 2.

Paired-Samples t-Test Results for Mean Scores of Statistical Literacy Scale

Measurement (SLS) N X S df t p
Pre-test 21 7.24 1.38 20 -10.04 .000
Post-test 21 11.76 1.67

There is a significant difference in favor of the post-test between the mean pre-test
scores ()?pre_test = 7,24) and the mean post-test scores ()?post_test=11,76) obtained by the
participants after the activities [t(;0) = —10,04,p < .05]. The calculated effect size (d = 2,19)
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indicates that the intervention had a very large and significant effect. From the findings, it can
be stated that WebQuests increased the participants' statistical literacy.

Table 3 presents the Wilcoxon signed-rank test results for pre-service teachers' attitudes
toward statistics.

Table 3.

Wilcoxon Signed-Rank Test Results for Mean Scores of Attitude Towards Statistics Scale

Measurement (ATSS) N Mean Rank Sum of Ranks z p
Post-test - Pre-test

Negative Ranks 3 9.50 28.50 -3.024*  .002
Pozitive Ranks 18 11.25 202.50

Ties 0

*Based on negative ranks.

There is a statistically significant difference in pre-service mathematics teachers'
attitudes towards statistics before and after WebQuest activities; considering the mean ranks
and sums of the difference scores, this observed difference is in favor of positive ranks, i.e., post-
test scores (z = —3,02,p < .05). The effect size for the Attitude Towards Statistics Scale was
calculated as r = 0,75. Based on the findings, it can be stated that WebQuest-supported
statistics activities positively affected pre-service teachers' attitudes toward statistics.

Table 4 presents the results of the paired-sample t-test for pre-service teachers'
statistics self-efficacy beliefs:

Table 4.
Paired-Sample t-Test Results for Mean Scores of Statistics Self-Efficacy Belief Scale

Measurement N X S df t p
(SSEBS)

Pre-test 21 3.08 72 20 -7.24 .000
Post-test 21 5.04 .78

From Table 4, there is a significant difference in favor of the post-test between the mean
pre-test scores ()?pre_test = 3,08) and the mean post-test scores ()?post_test = 5,04) of the
participants [t(z0) = —7,24,p < .05]. The calculated effect size (d = 1,58) indicates that the
determined significant difference has a very large effect. Based on the findings, it can be stated
that WebQuests increased participants' statistics self-efficacy beliefs.

3.2. Findings from the Analysis of Qualitative Data

The findings obtained from pre-service mathematics teachers' opinions regarding the
WebQuest-supported statistics learning process were examined under three headings:
WebQuest experience, contributions of the WebQuest-supported statistics learning process, and
difficulties encountered in the WebQuest-supported statistics learning process.

3.2.1. WebQuest Experience

Regarding pre-service teachers' opinions on whether they had previously experienced a
WebQuest-supported learning process, it was found that almost all of them, except for pre-
service teachers coded T4, T9, and T14, had not encountered WebQuest before and had no prior
experience. Among the pre-service teachers who stated they had prior experience, T9's opinion,
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"I had the opportunity to experience it in field education courses such as problem-solving,
mathematical modeling, and material preparation", and T14's opinion, "I used it, especially
when preparing assignments in some courses related to teaching professional knowledge",
indicate that these experiences occurred during their undergraduate studies. The use of
WebQuests in a field course with a strong mathematical and statistical knowledge component,
such as statistics, was a new situation for pre-service teachers in this study.

Pre-service teacher coded T7, who stated not having experienced it before, emphasized
the enjoyable, pleasant, and instructive aspects of WebQuest with the opinion, "Completing my
project with WebQuest was a first for me, but | think it's an enjoyable, pleasant, and instructive
application". T3, on the other hand, attributed this situation particularly to the research-based
nature of WebQuests and their lack of exam anxiety, stating, "/ gained a lot of information | was
curious about with the project | prepared. Its biggest contribution to me was learning statistics
without exam anxiety. | can say it actually made learning more fun". Additionally, T11 stated, "/
had no experience before this course. | didn't know that technology could be integrated into
education to this extent and be so beneficial. This application is a good one I learned", and T13
stated, "/ had experience with distance education and technology-supported education before,
but WebQuest made me realize that there are many rich websites for education", emphasizing
the benefits of WebQuest in effectively integrating technology into the teaching and learning
process.

3.2.2. Contributions of the WebQuest-Supported Statistics Learning Process

From the analysis of pre-service teachers' opinions regarding the contributions of the
WebQuest-supported statistics learning process, three main themes were identified: cognitive
contributions, affective contributions, and understanding the execution of the statistical process.

Findings related to cognitive contributions are presented in Figure 1.
Figure 1.

Cognitive Contributions of WebQuest-Supported Statistics Learning Process

THEME SUB-THEME CODE

- Learning by doing and experiencing
- Permanent learning

- Engaging

- Enjoyable learning

- Hypothesis testing

- Grasping statistical research steps
- Breadth of subject content

- Method and technigue

- Reinforcing knowledge

- Place in daily life

- Not merely a set of rules

COGNITIVE - Adapting daily life situations to statistics
CONTRIBUTIONS - Realizing the relationship between daily life
choices and statistics

- Being understandable

- Obtaining reliable results
Interpreting - Easy interpretation of results
e"_““_'mamd - Comparing data
Smmiellcsm - Making different interpretations with the
help of measures of central tendency and
dispersion
- Correctly interpreting research questions
and hypotheses in line with results
- Comparison with results of other studies
- Gaining individual interpretation skills
- Making meaningful inferences
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The cognitive contributions of the WebQuest-supported statistics learning process were
grouped under three sub-themes: level of statistical knowledge, relating statistical concepts to
daily life, and interpreting encountered statistical data. Pre-service teacher coded T2, who stated
that it contributed to their statistical knowledge level, underlined permanent learning and
learning by doing with the statement, "Since | learned by doing and experiencing, | had the
opportunity to apply the information, and | think | learned permanently". Similarly, T8
highlighted the benefits of the application in terms of understanding the statistical process with
the opinion, "It enabled me to better grasp the steps of statistical research and to better
understand concepts and apply them to my research". Pre-service teacher T9, who stated
realizing how broad a subject statistics is during the applications, expressed their opinion as,
"Before this course, | wasn't aware that statistics was such a broad field. Thanks to WebQuest-
supported statistics, | think my knowledge level has increased significantly".

One of the sub-themes obtained from pre-service teachers' opinions regarding the
cognitive contributions of WebQuests is relating statistical concepts to daily life. Pre-service
teachers' opinions regarding this sub-theme indicate that through this application, they realized
the place of statistics in daily life and that it is not just a set of rules. They gained the skill to
adapt daily life situations to statistics, realized that their daily life choices are related to statistics,
and thus understood that statistics is a more comprehensible subject. Example opinions related
to this sub-theme are provided below:

"During the applications, | saw that statistics is not just a set of rules" T3

"I learned that statistics is not independent of daily life, and in fact, we need it. | realized
that in my life choices and what | do as a result of my choices, | could always be part of statistical
research or data" T13

Another cognitive contribution is interpreting encountered statistical data. Pre-service
teachers who expressed opinions on this topic indicated that as a result of the applications, they
realized whether the obtained results were reliable, easily interpreted the results, could
compare the obtained data, could make different interpretations with the help of measures of
central tendency and dispersion, gained the skill to correctly interpret research questions and
hypotheses in line with the results, made comparisons with the results of other studies in the
literature, gained the skill to interpret individually, and could make meaningful inferences.
Student T15, who stated experiencing difficulties in this regard, expressed the benefit of peer
influence in addition to the application with the following opinion: "Interpretation was one of
the parts | struggled with most during the application. | can say that the effects of my friends
and the application on me were positive". T16, who stated that it provided the skill of individual
interpretation, said, "This application gave me the ability to interpret on my own", also indicating
that WebQuests can contribute to individual work independent of the group after applications.

Findings related to the affective contributions of the WebQuest-supported statistics
learning process are presented in Figure 2
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Figure 2.

Affective Contributions of WebQuest-Supported Statistics Learning Process

THEME SUB-THEME CODE

- Increased self-confidence

- Curiosity about results

- Interpreting statistics in real life
- Group work

- Step-by-step approach

- Being a guide

- Intertwined with daily life

- Enjoyment

- Breaking prejudices

- Strengthening connection with the course
- Being divided into parts
AFFECTIVE - Opportunity for application
CONTRIBUTIONS - Self-directed learning

- Realizing areas of use in daily life

- An enjoyable field

- Engaging

- Understanding the logic of formulas

Self-efficacy
belief towards
statistics

- Seeing that one can do it

- Technology use

- Permanent learning

- Opportunity for application
- Web tools (applications)

Findings obtained from participant opinions regarding the affective contributions of
WebQuests were grouped under the sub-themes of desire to learn statistics, attitude toward
statistics course, and self-efficacy belief towards statistics. The sub-theme desire to learn
statistics indicates that WebQuests increased individuals' self-confidence, made them curious
about results, helped them gain the skill to interpret statistics in real life, showed that group
work and the step-by-step division of the project process were effective, and also contributed
in terms of WebQuests providing guidance:

"I think my self-confidence and desire to learn increased when | reached the research
results" T1

"Focusing on a topic of our own choice and genuinely being curious about the results
provided great motivation for me. | eagerly awaited the next stage while doing each stage" T2

Pre-service teachers' opinions stating that WebQuests increased their attitude towards
the statistics course show that the reasons for this include realizing its relation to daily life and
its applications in daily life, the ease of dividing stages into parts, providing opportunities for
application, enabling self-learning, realizing that it is an enjoyable and interesting field, and
understanding the logic behind formulas (Figure 2). Additionally, some pre-service teachers
underlined that they enjoyed it, their prejudices were broken, and their connection with the
course strengthened:

"Statistics is seen as a difficult course, and there are too many formulas to remember.
But when you understand the logic, you see that all the formulas are related to each other.
WebQuest enabled me to understand this, so it positively affected my liking for statistics" T15
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"I had a prejudice that statistics was difficult and incomprehensible. During the
applications, this prejudice was broken, and my attitude towards the course changed" T17

Findings related to the contribution of WebQuests to the understanding level of
executing the statistical process in research are presented in Figure 3:

Figure 3.

Contribution of WebQuest-Supported Statistics Learning Process to Understanding the Execution
of the Statistical Process

THEME SUB-THEME CODE

- Living environment

- Real life

- Examining different studies

- Realizing it's the beginning of the
research process

- Sample size
- Unbiased sample selection

UNDERSTANDING
THE EXECUTION

OF THE
STATISTICAL
PROCESS

- Increasing self-confidence

- Having knowledge about assumptions
- Understanding the importance of the
parameter when making assumptions

0ol

- Collecting appropriate data

- Deciding how to collect appropriate data
- Organizing collected data

- Creating appropriate tables and graphs

- Interpreting the obtained results

From pre-service teachers' opinions regarding the contributions of the WebQuest-
supported statistics learning process to understanding the execution of the statistical process in
research, four sub-themes were identified: determining the problem situation, sample selection,
formulating assumptions related to given statistical situations, and problem-solving. Under the
sub-theme determining the problem situation, pre-service teachers indicated that WebQuests
enabled them to treat problems in their environment and real life as a problem situation. They
also noted that determining the problem situation became easier, especially because WebQuest
is an internet-based method, allowing them to see example research, and they realized that the
beginning of a research process is to articulate the problem situation:

“This course allowed me to see the connection between statistical problems and real-
life"T3
"We saw that the first stage in conducting a healthy research process is determining the

problem situation" T10

"The example studies | examined from the links provided in WebQuest helped me
understand how to form a problem situation in research" T17
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One of the sub-themes identified in the study is sample selection. The findings indicate
that the WebQuest-supported statistics learning process contributed to pre-service teachers'
understanding of the importance of sample size and unbiased sample selection in reducing the
margin of error, as seen in the example opinions:

"Although enlarging the sample made it harder for us to organize the data, it allowed us
to reduce the margin of error and make more accurate interpretations" T6

"I understood that the more we enlarge the sample, the more accurate data we obtain.
At the same time, we had to select the sample unbiasedly. Thanks to the project, | learned better
how many people | should collect data from and how to select the participants for the study" T2

Participants expressed opinions regarding their increased self-confidence in formulating
assumptions related to given statistical situations during the execution of the statistical process,
gaining knowledge about assumptions, and understanding the importance of parameters when
making assumptions:

"I used to see hypothesis testing as a very complex process. But when | saw the solutions
and probable outcomes for the data | collected related to my own problem, | felt my self-
confidence in this area increased" T3

"When making the assumption, | realized how important it is to understand the value
obtained from the sample and the population parameter" T5

The last sub-theme identified regarding the contributions of WebQuests to
understanding the execution of the statistical process in research is problem-solving.
Participants stated that WebQuests contributed to them in terms of collecting appropriate data,
deciding how to collect appropriate data, organizing collected data, creating appropriate tables
and graphs, and interpreting the results while completing their projects. They particularly
emphasized the importance of WebQuests being equipped with useful internet resources
through their opinions below:

"We collected data online. We quickly collected data via Google Forms. When supported
with graphs, the results became more visible" T2

"Step-by-step guidance and being internet-oriented in WebQuests, understanding which
steps we needed to go through, and the stages of data collection, organization, and graph
creation facilitated completing the project" T12

"Through this project, conducting research from start to finish myself helped me
understand the steps of the scientific research process. The guidance of WebQuest and the
internet resources | could use when needed taught me how to do each stage rather than just
what it was" T17

In addition to positive opinions, pre-service teacher T13 stated, "/ don't think WebQuest
had an effect on determining the problem situation or forming assumptions. My observations
helped me a lot in this regard", indicating that personal observations, not WebQuest,
contributed to their gains in the process. Furthermore, T10, who stated that the WebQuest-
supported statistics learning process contributed to their planned and systematic work,
underlined the contribution to personal qualities with the opinion, "During this research process,
conducting a project gave me the skill of planned and systematic work".

3.2.3. Difficulties Encountered in the WebQuest-Supported Statistics Learning Process

An important finding obtained from interviews with participants is related to the
difficulties experienced during this process. Findings regarding the difficulties encountered in
the WebQuest-supported statistics learning process are presented in Figure 4:
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Figure 4.

Difficulties Encountered in WebQuest-Supported Statistics Learning Process

THEME SUB-THEME CODE

- Calculating statistical data using
technology

- Excel usage

- Computer access

- Task sharing
- Intra-group communication issues

- Inability to understand given task
DIFFICULTIES
ENCOUNTERED

- Determining the problem situation
- Forming research questions

- Formulating hypotheses

- Testing hypotheses

- Understanding significance level

- Creating graphs

- Data collection
- Ineffective time management

Figure 4 shows that pre-service teachers experienced difficulties in the process related
to technology, collaborative work, understanding given tasks, statistical knowledge level, and
conducting the research process. When using WebQuest, participants struggled with technology
in terms of performing calculations using technology for statistical data, using Excel, and
accessing computers during the application process. Example opinions categorized under this
sub-theme are presented below:

"We struggled with online calculations for some measures of central tendency and
dispersion. Especially when testing hypotheses, we couldn't calculate them online according to
the z-distribution. | think it's because we were using it for the first time" T9

"I struggled when creating tables and drawing graphs. | didn't know some formulas when
calculating measures of central tendency and dispersion. | guess | need to improve myself a bit
more in Excel" T19

Another difficulty encountered during WebQuest activities was related to collaborative
work, stemming from task sharing and communication issues within the group. T5, commenting
on this, emphasized problems in task sharing: "Since there was no prior task sharing about who
would do what, | had to do most of the project. .... our friend also used excuses and didn't come
for topics we should have taken together. The other one said | can't use technology and only
wrote the results. If | were to do such a project again, | would prefer to work individually or
change my group members". T9 supported T5's view, highlighting task sharing and group



751

internal communication issues: "There were some who wanted to avoid tasks among us. When
task assignment was not done correctly, group work became the most challenging part of the
process. Misunderstandings and communication errors were constant problems | faced".

Although some participants reported experiencing problems, the opinions of pre-service
teachers who stated that working with the group made a significant contribution to carrying out
the project indicate that the necessity of group work in WebQuest-supported learning processes
is undeniable:

"Working in a group saved time and improved the project with different opinions
expressed by everyone. Sometimes one of us can notice a mistake that the other missed" T8

"This study was a comprehensive one, so it was a task that one person could not handle
at this time. | had a group with whom | could discuss and reach a conclusion in situations like
interpretation, hypothesis acceptance-rejection, and problem situations. | generally prefer group
work because | like it and adapt well" T11

In the process, T6's opinion, "We had difficulty understanding tasks involving statistical
data. We couldn't fully understand what the task asked from us", indicates difficulty in
understanding the tasks given within WebQuest. Although other participants also experienced
this problem, they stated that they overcame it with the support of their group members, the
internet resources contained in WebQuest, and the ease of reaching group members and the
researcher through online meeting opportunities:

"The ease of online meetings helped me overcome many problems | experienced. Getting
immediate feedback from friends or the instructor when | struggled to understand the task
helped me correct the error in the project immediately" T13

"Actually, the given tasks were very clear. But still, sometimes we had difficulty
understanding some parts. Many internet resources and examples within WebQuest helped us
when we got stuck" T18

Difficulties arising from their statistical knowledge level included determining the
problem situation, forming research questions, formulating hypotheses, testing hypotheses,
understanding the significance level, and creating graphs. Examples from participants' opinions
are presented below:

"We had a lot of difficulty defining the problem situation. At this stage, we had to
examine many examples and research whether we could come up with a problem situation from
news in the media" T11

"Formulating the hypothesis was the hardest. Determining which hypothesis to
formulate based on different variables was the most challenging stage we faced" T16

"In our project, my friends and | organized the data together, but understanding the
significance level was the hardest part initially. We found the test statistics using Z and t
statistics, but we couldn't relate them to the significance level. Then we calculated it through a
program in WebQuest. The program also drew the graph. Thus, we were able to understand the
significance level and the examination of the hypothesis acceptance-rejection status" T12

Another difficulty experienced by the participants was conducting the research process.
On this matter, T1 highlighted the difficulty of data collection with the opinion, "The data
collection phase was very difficult. Most people did not fill out the surveys we sent online. | saw
that they did them only after calling and asking them personally". Pre-service teacher T14 stated
the difficulty they experienced in managing time due to personal characteristics: "I am not a
planned person. This was a time-dependent project. It required being planned and systematic.
The interdependence of each stage, and my difficulty in using time effectively while preparing
the project, caused me to have difficulty managing time and conducting the research process".
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Although there were difficulties experienced in the WebQuest-supported statistics
learning process, pre-service teachers' opinions indicate that these difficulties were overcome
with the help of the internet (T1, T9, T12, T16), the course instructor (T1, T4, T7, T9, T13, T15),
group members (T2, T3, T6, T8, T11, T13, T14, T19), WebQuest (T8, T11, T12,T16,T17, T18, T20)
and other students in the class (T8). In this sense, it is observed that pre-service teachers tried
to seek help when they encountered difficulties, and their sources of help were mostly their
group members, i.e., peers. Group members are followed by WebQuests and the course
instructor:

"When calculating test statistics and showing its relationship with the significance level,
I got help from online programs" T12

"I consulted the course instructor when creating the histogram graph" T15

"My group members were the first people | turned to when | had problems. When we
were undecided, other friends in the class also helped" T8

"WebQuest was a good guide for me. The links in WebQuest provided great convenience
for topics where help was needed, such as forming hypotheses and research questions" T17

4. Discussion, Conclusion and Recommendations

The results of the study show that the WebQuest-supported statistics learning process
increased the statistical literacy of pre-service mathematics teachers. This finding supports the
results of Ikpeze and Boyd's (2007) study. lkpeze and Boyd (2007) indicate that WebQuests
positively affect literacy skills because information is presented to the student in a well-
organized manner, as they are prepared in accordance with the learning outcomes in the
curriculum. Furthermore, considering that WebQuests create project-based learning
environments that allow students to complete their original projects (Garry, 2001) and that
project-based learning has a positive contribution to individuals' statistical literacy levels
(Koparan, 2012), these findings support the results of this study. The positive effect of
WebQuests on students' critical thinking levels in mathematics lessons (Yicel, 2011), when
considered with elements such as critical questions, critical stance, and being a critical reader
emphasized in the components of statistical literacy models by Gal (2002), Watson and
Callingham (2003), and Watson (2006), supports its contribution to statistical literacy.

In the current study, it was concluded that WebQuests positively affected individuals'
attitudes towards statistics. Similarly, there are studies in the literature indicating that
WebQuests positively affect students' attitudes (Kabadayi et al., 2023; Kilig, 2007; Ozerbas,
2012; Uzel, 2012). The obtained result is significant given the findings of Gal et al. (1997) and
Shultz and Koshino (1998) that students' negative attitudes about statistics can negatively affect
their statistical literacy. Indeed, the importance of attitude towards statistics for statistical
literacy is revealed by affective components such as beliefs and attitudes in the disposition
component of Gal's (2002) statistical literacy model and beliefs and attitudes underlined in the
task motivation component of Watson's (2006) model.

The WebQuest-supported statistics learning process positively affects pre-service
mathematics teachers' statistics self-efficacy beliefs. This is important for future research and
for shaping in-class practices in statistics instruction within undergraduate teacher training
programs. According to Hall and Vance (2010), individuals with high statistics self-efficacy beliefs
are more willing to participate in statistics-related activities and have higher expectations from
these studies. Self-efficacy is important for sustaining motivation and academic achievement in
learning statistics (Aydin & Sevimli, 2019). The positive effect of WebQuests on students'
statistics self-efficacy beliefs, considering that task motivation is an important component of
statistical literacy (Watson, 2006), suggests that it will also positively affect statistical literacy.
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The use of WebQuests in statistics instruction contributes to pre-service teachers in
terms of cognitive, affective, and the execution of the statistical process. The study's findings
indicate that WebQuest use cognitively contributed to pre-service teachers' statistical
knowledge level, relating statistical concepts to daily life, and interpreting encountered
statistical data; affectively contributed to their desire to learn statistics, attitudes towards
statistics, and self-efficacy beliefs. Furthermore, it is among the important findings that
WebQuests contributed to the understanding level of executing the statistical process, in terms
of the steps of a statistical research process such as determining the problem situation, sample
selection, formulating assumptions related to given statistical situations, and problem-solving.
These findings obtained from pre-service teachers' opinions support the findings obtained from
quantitative data. Each benefit obtained regarding the contributions of the WebQuest-
supported statistics learning process in qualitative data sheds light on the components of
statistical literacy models (Gal, 2002; Watson&Callingham, 2003; Watson, 2006).

Interviews with participants also show that alongside the contributions of the
WebQuest-supported statistics learning process to pre-service teachers, difficulties were also
experienced. Regarding these difficulties, it was concluded that there were challenges stemming
from technology, such as using technology to analyze statistical data, using Excel, and computer
access, as well as difficulties arising from collaborative work, such as task sharing and intra-group
communication issues. Kabadayi et al. (2023) show that when tasks are not distributed well
within a group or when an individual fails to perform their task, the group's dynamic is disrupted,
and the workload is transferred to other group members, leading the group to failure.
Additionally, not understanding the tasks given in WebQuests, statistical knowledge, and
difficulties arising from conducting the research process are among the obtained results. The
majority of pre-service teachers stated that they overcame these difficulties with the support of
their group members, the WebQuest used during the application process, and the course
instructor. The interviews indicate that pre-service teachers, who take responsibility for their
own learning while conducting research, tried to seek help when they encountered difficulties
in the process, and their sources of help were; group members, i.e., peers, WebQuests, and the
course instructor, i.e., the teacher. According to Aydin and Atalay (2015), while learning that
takes place in a classroom/school is individually regulated (Pintrich, 2000:451), students tend to
seek help to manage and regulate their learning environment in line with their own learning
goals. Those who can provide help are peers or teachers. In the current study, pre-service
teachers' individual regulation of the learning event increased their need for help. The results of
the study show that in learning environments, pre-service teachers received help from peers
and teachers, as emphasized by Aydin and Atalay (2015). Differently, another source of help in
overcoming difficulties can be said to be WebQuests. In the literature, WebQuest's guidance is
explained as ensuring the complete fulfillment of tasks through continuous feedback and
corrections to students via its scaffolded structure (Kobak, 2013).

In light of the findings obtained from the current study and the evaluations made, the
following recommendations can be presented:

Integration of WebQuest into Teacher Training Programs: In line with the goal of raising
statistically literate individuals, it is recommended that WebQuest-based learning activities be
more widely used in undergraduate teacher training programs. Given the positive effects of the
study on pre-service mathematics teachers, it is believed that this approach also has the
potential to improve the statistical literacy skills of pre-service teachers in other disciplines.

Dissemination of Student-Centered Active Learning Approaches: The current study has shown
that approaches like WebQuest, which encourage active student participation and support
problem-solving skills, are effective on both the statistical literacy levels and affective
characteristics of pre-service teachers. Furthermore, it should be considered that student-
centered activities, performance-based assessment processes, and problem-solving-oriented
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assignments, which are integral elements of WebQuest, may also have played a role in the
change in the measured variables. In this context, it will provide significant contributions to the
literature if other student-centered active learning strategies such as project-based learning and
problem-based learning find a wider application area in teacher training programs and in-service
training, and if the effectiveness of these approaches in different learning contexts, especially
their impact on statistical literacy skills, is examined in depth through future research.

Expansion of Studies with Different Pre-service Teacher Groups: Statistical literacy skills are
important for all individuals. Conducting similar research with pre-service teachers in different
teaching programs (e.g., science, social studies, primary education, etc.) will allow for a
comparative examination of statistical literacy levels and a comprehensive evaluation of the
effectiveness of pedagogical approaches like WebQuest in various fields.

In-depth Examinations with Qualitative Research Methods: This research utilized a quantitative
design (experimental design) and examined the change in pre-service teachers' statistical
literacy levels through pre-test-post-test comparisons. In future studies, pre-service teachers'
statistical thinking processes, misconceptions, and skill applications can be analyzed in more
detail through open-ended questions prepared based on statistical literacy models in the
literature and through qualitative interviews.

Larger Sample and Multivariate Model Studies: To increase the generalizability of the findings,
research with larger and more representative samples is recommended. Additionally, a more
comprehensive and in-depth examination of the effects on statistical literacy can be provided
through multivariate modeling that includes variables such as pre-service teachers' motivation
levels.

Applied Research at Different Learning Levels: This study was limited to pre-service teachers.
However, examining the effects of statistical literacy skills on primary, middle, and secondary
school students through experimental or quasi-experimental studies can provide important
information on how these skills can be developed in different age groups and how teaching
processes can be structured.
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