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Oz

Ogrenenlere 6grenme siireclerini etkili ve verimli hale getirebilmek amaciyla gegmisten giiniimiize
birgok teknoloji destekli 6grenme ortami sunulmaktadir. Bu 6grenme ortamlarindan son zamanlarda
yiiksekdgretimde siklikla kullanilanlardan bir tanesi de Ogrenme Y &netim Sistemleridir (OYS). Ancak
bu 6grenme ortamlarindan 6grenenlerin etkili bir sekilde yararlanabilmesi i¢in baz1 6zelliklere sahip
olmasi gerckmektedir. Bu 6zelliklerden bir tanesi de 6grenen kontroliidiir. Arastirma kapsaminda
ogrenenlerin OYS etkilesimlerinin 6grenen kontroliiniin yiiksek ya da diisiik olmasina gére farklilik
gosterip gostermedigi incelenmistir. Bunu inceleyebilmek amaciyla 14 haftalik bir 6grenme yasantisi
geciren Ogrenenlerin etkilesim verileri irdelenmistir. Etkilesim verileri hem genel etkilesimleri hem de
temalar baglaminda incelenmistir. Ogrenenlerin ¢evrimici dgrenme ortamlarindaki etkilesimleri; a)
Ogrenen-igerik, b) 6grenen-degerlendirme ve c) Ogrenen-Ogrenen (Ogrenen-tartisma) alt temalari
baglaminda irdelenmistir. Bu amagcla standartlastirilmig artiklar analizi ise kosulmustur. Bu analiz ile
2x2’den daha genis olumsallik tablolar1 incelenebilmektedir. Bir diger deyis ile ki-kare analizinin post-
hoc analizleri oldugu ifade edilebilir. Elde edilen bulgulara gore Ogrenenlerin sistem ile genel
etkilesimlerinin 0grenen kontroliine gore birgok haftada farklilik gosterdigi bulgusuna ulasilmistir.
Igerik, 6grenen ve tartisma temalarina bakildiginda ise 6grenen kontrolii yiiksek olan dgrenenlerin
haftalik bazda daha fazla etkilesime girme egiliminde olduklar1 ancak bunun genel olarak istatistiksel
anlamda farkli olmadigi da bir diger bulgudur. Arastirmada elde edilen bulgular ¢evrimigi 6grenme

ortamlarinin nasil daha etkili ve verimli bir hale getirilebilecegi baglaminda tartigilmustir.
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Giris

Ogretim teknolojileri dgrenenlerin dgrenmelerini kolaylastirmak ve daha etkili grenme
ortamlari/deneyimleri tasarlamak ic¢in aragtirmacilara onemli firsatlar sunmaktadir. Bu
baglamda da geg¢misten gliniimiize 6zellikle de teknolojideki gelisime paralel olarak bir¢ok
O0grenme ortami Ogrenenlere sunulmaktadir. Gelistirilen bu ortamlarin ilk 6rnegi olarak
1920’1 yillarda Sydney Pressy tarafindan gelistirilen “Testing Maching” gosterilebilir
(Holmes ve Gardner, 2006). Sonraki yillarda ise Karar Destek Sistemleri (KDD-Decision
Support System), Uyarlanabilir Hipermedya Sistemleri (UHS-Adaptive Hypermedia System),
Zeki Ogretim Sistemleri (ZOS-Intelligent Tutoring System), Elektronik Performans Destek
Sistemleri (EPDS-Electronic Performance Support System), Ogrenme Yonetim Sistemleri
(OYS-Learning Management System) vb. &rneklerini gérmek miimkiindiir. Giiniimiizde
ozellikle yiiksekdgretim kurumlarinda OYS’lerin dikkate deger bir sekilde kullanilmaya
ait bilgileri depolayabilen, degerlendirme, not verme ve dokiimantasyon islevlerini
gerceklestirebilen yazilimlardir. Bu ortamlarda Ogrenenler icerik, diger Ogrenenler,
degerlendirme ve Ogreticiler ile etkilesime girebilmektedir (Sahin vd., 2017). Ancak, bu
O0grenme ortamlarinda Ogrenenlerin sistem 1ile etkilesime girmeleri icin belirli bir
hazirbulunusluk diizeyinde olmalari gerekmektedir (Cakir ve Horzum, 2015; Hung vd., 2010).
Bir diger ifade ile dgrenenlere bu ortamlart sunmak ya da ortamlarin eksiksiz bir sekilde
tasarlanmas1 Ogrenenlerin sistem ile etkilesime gececekleri anlamina gelmemektedir.
Ogrenenlerin belirli bir bilgi, birikime ve beceriye sahip olmasi1 gerekmektedir. Bu bilgi ve

becerileri ise alan yazinda hazirbulunusluk olarak ifade edilmektedir.

Aragtirma kapsaminda cevrimi¢i 6grenme ortamlart ele alindigi igin ¢evrimigi
hazirbulunusluga deginilmektedir. Cevrimi¢i 6grenme; dgrenme kaynaklarina her yerde ve
her zamanda ¢evrimigi bir sekilde erisim olarak tanimlanmaktadir (Holmes ve Gardner, 2006).
Cevrimigi 6grenmede hazirbulunusluk ise; bilgisayar kullanimi ve site gezinimi konusunda
yeterli teknik becerilere, 6n kosul bilgilere, 6§renme motivasyonuna ve kendi 6grenmesi i¢in
gerekli bilgi ve becerileri sahip olmasidir (Smith, 2005; Warner vd., 1998). Bir diger
tanimlamada ise ¢evrimi¢i 6grenme ortaminda basarili bir 6grenme i¢in 6grencinin gelistirdigi
biligsel farkindalik ve olgunluk olarak ifade edilmektedir (Liu, 2019). Arastirmacilar
tarafindan 6grenenlerin ¢evrimi¢i hazirbulunusluk durumlarini belirlemeye yonelik olarak
Oleme araclarinin gelistirildigi ve farkli degiskenlere gore bu durumlarin incelendigi

caligmalar alan yazinda mevcuttur (Alsancak Sirakaya ve Yurdugiil, 2016; Cakir ve Horzum,
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2015; Doe vd., 2017; Firat ve Bozkurt, 2020; Hung vd., 2010; Joosten ve Cusatis, 2020;).

Hazirbulunusluk kavraminin alt boyutlarina bakildiginda ise bilgisayar/internet 6z yeterligi,
0z-yonelimli 6grenme, 6grenen kontrolii, 6grenme motivasyonu ve ¢evrimigi 6grenme 6z-
yeterligi oldugu goze carpmaktadir (Hung vd., 2010). Bu arastirma kapsaminda kullanilan
Ol¢me aracinda ise bilgisayar ve internet 6z yeterligi olarak iki farkli olarak ele alinmis diger

yapilar ise ayni sekilde belirtilmistir.

Arastirma kapsaminda ¢evrimi¢i hazirbulunusluga iliskin biitiin yapilar degil de
Ogrenen kontrolii ele almmistir. Cevrimigi 68renme ortamlart Ogrencileri 68renme
siire¢lerinde daha fazla rol almalarin1 gerektiren 6gretmen merkezli olmayan ortamlardir
(Hung vd., 2010). Bir diger ifade ile c¢evrimi¢i 6grenme ortamlarinda siirecin kontrolii

ogrencilerin elindedir (Alsancak Sirakaya ve Yurdugiil, 2016).
Ogrenen Kontrolii ve Cevrimici Ogrenme Ortamlari

Ogrenen kontrolii &grenenin kendi Ogrenme siirecini yOnetme derecesi olarak
tanimlanmaktadir (Shyu ve Brown, 1992). Bir baska tanimlamada ise; 6grenen kontrolii
uyarlanabilir 6gretimsel kararlarin sistem tarafindan degil de 6grenen tarafindan verilmesi
olarak ifade edilmektedir (Merrill ve Twitchell, 1994). Tanimlamalardan da anlasilacagi gibi
Ogrenen kontrolii 6grenenlerin kendi 6grenme siireclerinde kendilerine yonelik kararlari
verebilmesidir. Merrill (1975) 6grenenlerin; 6gretimsel karar verebilen, kendileri i¢in en iy1
yontemleri segebilen ve ihtiyaclari dogrultusunda sistemi manipiile edebilen bireyler olmalari
gerektigini belirtmektedir. Ogrenen kontrolii ilk zamanlarda, 6grencilerin 6grenme sekillerini
veya Ogrendiklerini nasil ifade ettiklerini se¢melerine izin vererek Ogrenme siirecini

gelistirmek i¢in kullanilmistir (Taipjutorus, Hansen ve Brown, 2012).

Uygun sekilde tasarlanmig, 6grenen merkezli ve yapilandirmaci 6grenme yaklagimina
dayali ¢evrimi¢i 0grenme ortamlari bireylere biiyiik dl¢lide yardimci olmakta (Holmes ve
Gardner, 2006) ve ¢evrimi¢i 0grenme ortamlart ile 6grenmenin kontrolii Ogrenenlere
gecmektedir (EI-Tigi ve Branch, 1997). Ogrenme kontrolii ile dgrenenler hangi 6grenme
stratejisini, hangi dersi goriintiileyeceklerini, ne kadar siire goriintiileyeceklerini ve kag kere
goriintlileyeceklerine kendileri karar verebilirler (Chaung ve Ho, 2009). Cevrimici 6grenme

ortamlarinda 6grenen kontroliine sahip 6grenenlerin (6grenen kontrolii yiliksek 6grenenler) ne
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zaman, nerede, ne kadar siire ile hangi siralamada ve hangi tema ile etkilesime girecekleri

karar1 6grenenler tarafindan karar verilmesi ve uygulanmasi beklenir.

Ogrenen kontroliiniin; a) grenenlerin ilgi ve motivasyonlarini arttirmast, b) tercihlere
ve biligsel ihtiyaglara uyumu saglamasi, ¢) aktif ve yapici bir sekilde bilginin islenmesini
saglamas1 ve d) 6z-denetim (self-regulatory) becerilerinin kazanilmasini saglamak gibi
katkilar1 bulunmaktadir (Scheiter ve Gerjets, 2007). Ogrenme kontroliiniin 6grenenlere
verilmesi 6grenenlerin daha iyi 68renmesini saglayacagi ve olumlu sonuglar doguracagi
belirtilmektedir (Merrill, 1975; Williams, 1996). Bunlara ek olarak, Bloom (1976)
ogrenenlerin 6grenme hedeflerine hakim olmalarina yardimci olmak amaciyla, 6gretimin
ogrenen kontroliine birakilabilecegini vurgulamaktadir. Bu baglamda bakildiginda, 6§renen
kontroliinlin yiiksek oldugu ortamlarda dgrenen basarisinin daha yiiksek olduguna yonelik
bulgulara da ulasilmistir (Gray, 1987; Horzum vd., 2015; Wang ve Beasly, 2002). Chang ve
Ho (2009) tarafindan yapilan arastirmada 6grenenlerin web tabanli dil 6grenme iizerinde
ogrenen kontrolii ve kontrol odagi (locus of control) etkilerini incelemislerdir. Bu baglamda
ogretimsel kontrolii 6grenen kontrolii (learner-control) ve program kontrolii (program-
control) olarak iki farkli sekilde almislardir. Arastirma sonuglarina gore ise 6grenen kontrolii

olan ortamdaki 6grenenlerin basarilarinin daha yiiksek diizeyde ¢iktig1 gériilmiistiir.

Alanyazinda yapilan aragtirmalara bakildiginda ¢evrimici 6grenme ortaminda 6grenen
kontrolii yapisinin 6z-bildirimli (self-report) veriler ile belirlendigi ve ¢esitli sonuglarin
raporlandigr goriilmektedir. Buna ek olarak, 6grenen kontroliiniin diger c¢evrimigci
hazirbulunusluk yapilari ile iliskileri ve ¢evrimi¢i hazirbulunuslugun ne kadarini yordadigina
yonelik bulgulara erisilmistir. Ancak, 6grenen kontrolii yiiksek ya da diisiik olan 6grenenlerin
cevrimi¢i Ogrenme ortaminda nasil bir etkilesim Oriintlisii igerisinde olduguna yonelik
arastirmalara rastlanmamistir. Bu arastirma kapsaminda 6grenen kontrolii yiiksek ve diisiik
diizeyde olan ogrenenlerin haftalik olarak etkilesimleri incelenmistir. Ogrenen kontrolii
yliksek olan 6grenenlerin ne zaman ve nasil 6grenme ortamlar ile etkilesime girecekleri ve
stirekli bir etkilesim igerisinde olacaklari; 6grenen kontrolii diisiik olan 6grenenlerin ise bu
durumun tam tersi bir egilim igerisinde olacaklar1 varsayiminda yola ¢ikilarak etkilesim
verileri haftalik olarak incelenmistir. Bu sayede 6grenenlerin ¢evrimigi 6grenme Oriintiileri
ortaya konarak nasil daha etkili ve verimli ¢evrimigi 0grenme ortamlarinin tasarlanmasi
gerektigine yonelik bulgular tartigtlmistir.  Ogrenenlerin  bu  6riintiilerinin  ortaya

cikarilmasinda ise standartlastirilmis artiklar (standardized residuals) yaklagimi ise
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kosulmustur. Standartlagtirilmis artiklar ile ilgili ayrintili bilgiye verilerin analizi basligi

altinda yer verilmistir.

Bu baglamda arastirmanin amaci; 0grenen kontroli yiiksek ve diisiik olan Ogrenenlerin
cevrimi¢i Ogrenme ortaminda gezinim Oriintiilerinin standartlastirllmis artiklar analizi ile

haftalik olarak incelenmesidir. Bu amag¢ kapsaminda su sorulara yanit aranmastir:

1. Ogrenenlerin ¢evrimici dgrenme ortami ile genel etkilesimleri (sistem igerisindeki
biitiin etkilesimleri) 6grenen kontroliiniin yiiksek ya da diisiik olmasina gore haftalara gore

farklilik gostermekte midir?

2. Ogrenenlerin  6grenen-igerik temasina dayali etkilesimleri dgrenen kontroliiniin

yliksek ya da diisiik olmasina gore haftalara gore farklilik gostermekte midir?

3. Ogrenenlerin ~ 6grenen-degerlendirme temasina dayali etkilesimleri &grenen

kontroliiniin yiiksek ya da diisiik olmasina gore haftalara gore farklilik gostermekte midir?

4. Ogrenenlerin  dgrenen-6grenen (dgrenen-tartisma) temasina dayali etkilesimleri
ogrenen kontroliiniin yiiksek ya da diisiik olmasina gore haftalara gore farklilik gostermekte
midir?

Yontem

Bu baslik altinda arastirmada kullanilan c¢evrimici Ogrenme ortamina ve &grenen
etkilesimlerine, veri toplama araglarina ve verilerin analizinde kullanilan standartlastirilmig

artiklar analizine ayrintili bir sekilde yer verilmistir.
Cevrimic¢i Ogrenme Ortami

Cevrimici 6grenme ortami olarak Moodle OYS kullanilmistir. OY'S ortaminda dgrenenler 14
haftalik bir §grenme yasantis1 gegirmislerdir. Ogrenme ortaminda dgrenenler; igerik, tartisma
ve degerlendirme ortamlari ile etkilesime girmislerdir. Igerik olarak; metinsel igerik (textual
content) ve Paylasilabilir icerik Nesne Referans Modeli (PINRM: SCORM- Shareable
Content Object Referans Model) icerikleri ile etkilesime girerken, degerlendirme olarak ise
iinite sonu quizleri ve ddnem sonu konu kavrama testleri ile etkilesime girmislerdir. Tartisma
ortamlarinda ise Ogrenen-dgrenen etkilesimini gergeklestirmislerdir. OYS ortaminda
Bilgisayar Aglar1 ve Iletisim dersine dahil olan (enroll) 6grenenler dgrenme ortaminda bir
yasant1 ge¢irmiglerdir. Bu derse yonelik olarak hem ¢evrimigi 6grenme ortami ve hem de ders
icerikleri gelistirilmis oldugundan dolay1 arastirma kapsaminda bu ders seg¢ilmistir. Bu ders;

1) Iletisim ve Bilgisayarlarin Iletisimi, 2) Bilgisayar Aglari, 3) Aglarda Kullanilan
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Teknolojileri, 4) OSI Referans Modeli, 5) TCP/IP Protokol Grubu, 6) IP Adresleri ve 7)

Yonlendiriciler olmak iizere yedi iiniteden olusmaktadir. Ogrencilerin etkilesim siireglerinde

yedinci hafta ara sinavi, 14. hafta ise donem sonu sinavini isaret etmektedir.
Cahsma Grubu (Katihmcilar)

Arastirmam katilimeilart bir devlet {iniversitesindeki Bilgisayar ve Ogretim Teknolojileri
Egitimi boliimiinde 6gretimlerini siirdiiren iigiincii sinif 6grencilerinden olusmaktadir. Derse
kayitli toplamda 74 Ogrenci olmasina ragmen Oriintiilerin daha net bir sekilde ortaya
koyulabilmesi amaciyla 6l¢ek puanlari en {ist ve en alt %27’lik grupta yer alan 40 6grencinin
etkilesim verileri analizlere dahil edilmistir. Bu gruplarda yer alan 6grencilerin 14 haftalik
etkilesimleri arastirma kapsamina dahil edilmis ve bu etkilesimler gruplara gore haftalik
olarak incelenmistir. Bu arastirma Hacettepe Universitesi, Etik Komisyonunun 28.02.2017

tarih ve 35853172/431-913 sayili kararinda alinan izin ¢ergevesinde gergeklestirilmistir.
Veri Toplama Araclari
Etkilesim verileri (Log Data)

Etkilesim verileri OYS ortamindan elde edilmistir. Bu veriler dgrencilerin 14 haftalik
etkilesim verilerinden olusmaktadir. Bu veriler igerisinde dgrenenlerin 6grenme ortamindaki

etkilesimlerinden elde edilmis frekans verilerini igermektedir.
Ogrenen kontrolii

Ogrenen kontroliinii belirleyebilmek amaciyla Yurdugiil ve Demir (2017) tarafindan
gelistirilen “Universite Ogrencilerinin e-Ogrenmeye Yonelik Hazir Bulunuslugu” &lgegi
kullanilmistir. Olgek formu alti alt faktér ve 33 maddeden olusmaktadir. Arastirma
kapsaminda bu 6l¢egin alt boyutlarindan birisi olan 6grenen kontrolii alt faktoriine iliskin dort
madde kullanilmistir. ilgili maddeler “Bana hi¢ uygun degil-1” ve “Bana tamamen uygun-7"’
olacak bi¢cimde 7’li bir sekilde o6l¢eklendirilmistir. Asil 6lgek formunda bu faktore iliskin
Cronbach Alpha giivenirlik katsayisi 0,91 olarak, bu arastirma kapsaminda ise 0,86 olarak

hesaplanmustir.
Verilerin Analizi

Verilerin analizinde 6grenenlerin gezinim Oriintiilerinde bireysel 6zelliklerine dayali olarak
farklilik olup olmadiginin belirlenebilmesi amaciyla standartlastirilmig artiklar (standardized
residuals) analizi kullanilmistir. Ogrenen kontrolii yiiksek ve diisiik olan 6grenenlerin haftalik

olarak cevrimici Ogrenme ortamindaki etkilesimlerinin farklilik gosterip gostermedigini
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incelenmesi amaclanmis ve 14x2’lik bir olasilik tablosu elde edilmis ve bu karsilastirmanin

yapilabilmesini olanaklt kilan standartlagtirilmig artiklar analizi ise kosulmustur.
Ogrenenlerin belirlenmesinde self-report verilerden en alt ve en iistte yer alan %27’lik

dilimdeki 6grenenler secilmistir.
Standartlastiridmis artiklar (Standardized residuals)

Ki-kare standart normal dagilima dayali bir olasilik fonksiyonu olmasinin bunun yani sira da
beklenenlerin ger¢ek gozlenen veriler ile nasil karsilastirilacagina yonelik olarak kullanilan
bir istatistiksel testtir (Howell, 2012). Ki-kare testleri iki degisken arasinda iliski olup
olmadigimi gosteren testlerdir (Bewick vd., 2004). Bu arastirma kapsaminda ise istatistiksel
test, Pearson ki-kare testi olarak ele alinmistir. Pearson ki-kare testi 2x2°lik ¢apraz tablolar
icin kullanilabilmektedir. Fakat tablo boyutunun biiyiimesi durumunda bu ki-kare analizinin
kullanilabilmesi giiclesmektedir (Cornell Statistical Consulting Unit, 2018). Bu amagcla
bakildiginda bagimsiz degiskenin kategori sayisinin ikiden fazla ve bagimli degiskenin siirekli
oldugu durumlarda varyanslarin analizinde Post-hoc testleri kullanilmaktadir. Ancak, hem
bagimli hem de bagimsiz degiskenin kesikli oldugu ve kategori sayilarinin ikiden fazla oldugu
durumlarda kullanilabilecek Post-hoc analizleri var midir varsa nelerdir sorular1 karsimiza
cikmaktadir. Bu durumlarda artik analizleri kullanilabilir (Cornell Statistical Consulting Unit,
2018). Artik analizlerine bakildiginda ise standartlastirilmis artiklar, moment-dogrulanmis
standart artiklar ve diizeltilmis artiklar gibi farkli analizlerin kullanildigini gormek
miimkiindiir (Garcia-Perez ve Nunez-Anton, 2003). Standartlastirilmis artiklar, binom

verilerine dayali asimptotik bir standart normal dagilima sahiptir.

z=0—E/Sqrt(E)

Burada O: gozlenen degerler (observed values), E: beklenen degerler (expected
values) ve z: standart normal degiskeni (standard normal variable) isaret etmektedir.

Standartlastirilmis artik degeri -1.96'dan diisiikse, hiicrenin goézlemlenen frekansi beklenen
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frekanstan daha diisiiktiir. Ayrica benzer sekilde standartlastirilmig artiklar +1.96°dan biiyiikse

gozlenen siklik beklenen sikliktan daha yiiksektir (Field, 2018).

Bu analizin yapilabilmesi i¢in su sayiltilarin saglanmasi gerekmektedir (Bewick vd.,
2004):

° Iki degiskenin de kategorik olmast,
° Gozlemlerin birbirinden bagimsiz olmasi ve rastgele bir 6rneklemden gelmesi
° Her bir hiicredeki gézlem sayisinin 5’ten biiyilik olmasidir.

Ozellikle de gdzlem sayisinin 5’ten biilyilkk olmasi varsaymmmin saglanamadig
durumlarda testin giicii diismekte ve hatta testin yapilmasini gereksiz bir duruma
getirmektedir (Howell, 2012). Arastirma kapsaminda kullanilan 14x2’lik olasilik tablosuna
bakildiginda bu sayiltilarin saglandig1 goriilmektedir. Elde edilen analiz sonuglari ise bulgular

baslig1 altinda ayrintili bir sekilde sunulmustur.
Bulgular

Arastirma kapsaminda 6grenenlerin OYS etkilesimleri 14 hafta olarak ele almmustir. Bu
baglamda 6l¢ekten alinan puanlara gore 6grenenler 6grenen kontrolii yiiksek ve diisiik olmak
tizere ikiye ayrilmistir. Bir sonraki adimda ayrismanin tam olabilmesi amaciyla en alt ve en
iist %27’lik gruptaki 6grenenlerin etkilesim verileri analizlerde ise kosulmustur. Etkilesim

verileri kullanilan 6grenenlere iliskin betimsel bilgiler Tablo 1°de sunulmustur.

Tablo 1. Ogrenenlere Iliskin Betimsel Bilgiler

Ogrenen kontrolii Kadin Erkek Toplam
Yiiksek 11 (%55) 9 (%45) 20 (%50)
Diisiik 7 (%35) 13 (%65) 20 (%50)
Toplam 18 (%45) 22 %55) 40 (100%)

Tablo 1°de goriildiigli arastirma kapsaminda etkilesim verileri kullanilan 6grenenlerin
18’1 (%45) kadim 22’si (%55) ise erkeklerden olusmaktadir. Ogrenen kontrolii yiiksek olan

ogrenenlerin 11’1 (%55) kadin ve 9’u (%45) erkek dgrenenlerden olusmaktadir. Ogrenen
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kontrolii diisiik olan 6grenenlerin ise 7’si (%35) kadin ve 13’1 (%65) erkek 6grenenlerden

olusmaktadir.
Ogrenen-OYS Toplam Etkilesimlerine Yonelik Bulgular

Bu alt baslhk altinda &grencilerin OYS ortami ile biitiin etkilesimlerine yer verilmistir.
Ogrenenlerin etkilesimleri; 6grenen-icerik, dgrenen-dgrenen (6grenen-tartisma), dgrenen-
degerlendirme ve Ogrenenlerin sistem ile diger etkilesimlerini (ana sayfa, takvim vb.)
kapsamaktadir. Ogrenenlerin sistem ile etkilesimlerinden dgrenen kontrolii yiiksek ve diisiik
olan Ogrenenlerin gozlenen frekanslari bunlara dayali olarak da beklenen degerleri
hesaplanmis ve artik analizi ise kosulmustur. Bu sayede 6grenen kontroliine yiiksek ve diisiik
diizeyde sahip olan dgrenenlerin OYS etkilesimleri arasinda haftalik olarak farklilik olup
olmadig1 ortaya konulmustur. Ogrenenlerin gdzlenen, beklenen, artik analizleri ve anlamlilik

durumlarina yonelik bilgiler Tablo 2’de sunulmustur.

Tablo 2. Ogrenenlerin Gozlenen, Beklenen, Artik Analizleri ve Anlamlilik Durumlarina

Yénelik Sonuclar
Haftalar Yiiksek Diisiik Beklenen Z P
(Gozlenen) (Gozlenen)

Hafta 1 252 81 166.5 6.63** 0.00
Hafta 2 541 222 381.5 8.17** 0.00
Hafta 3 738 642 690 1.83 0.07
Hafta 4 575 458 516.5 2.57* 0.01
Hafta 5 376 269 322.5 2.98** 0.00
Hafta 6 240 178 209 2.14* 0.03
Hafta 7 1955 1542 1748.5 4.94** 0.00
Hafta 8 121 37 79 4.73** 0.00
Hafta 9 103 28 65.5 4.63** 0.00
Hafta 10 109 43 76 3.79** 0.00
Hafta 11 494 479 486.5 034 0.73
Hafta 12 546 363 454.5 4.29** 0.00
Hafta 13 519 473 496 1.03 0.30
Hafta 14 1403 904 11535 7.35** 0.00

(*) p<0.05, (**) p<0.01, z-6l¢iit=1.96
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Tablo 2’de genel olarak 6grenen kontrolii yiiksek diizeyde olan 68renenlerin diisiik

diizeyde olan 6grenenlere gore sezgisel olarak etkilesim diizeylerinin daha yiiksek oldugu
goriilmektedir. Ogrenen kontrolii diizeyine gére istatistiksel olarak anlamli bir farklilik olup
olmadiginin aragtirilmasi amaciyla ilgili z puani hesaplanmistir. Referans grup olarak yiiksek
diizey 6grenen kontroliine sahip grup ve kritik z degeri ise +1,96 olarak ele alinmistir. Bu
hesaplamalarin ardindan oOgrenenlerin haftalik etkilesimlerinde bir fark olup olmadigi
incelenmistir. Elde edilen sonucglara gore Ogrenen kontrolii yiiksek olan 0Ogrenen
etkilesimlerinin haftalik bazda genel olarak 6grenen kontrolii diisilk olan 6grenenlerden
istatistiksel olarak anlamli bir sekilde yiiksek oldugu bulgusuna ulasilmistir. Ugiincii, on
birinci ve on {igiincii haftalarda ise etkilesim diizeyleri arasinda istatistiksel olarak anlaml1 bir
farkliliga rastlanmamistir. Bu sonuca dayali olarak ise O6grenen kontrolii yiiksek olan
Ogrenenlerin ¢evrimici Ogrenme ortaminda siirekli bir etkilesim igerisinde olduklari

sOylenebilir.

Ogrenenlerin  haftalik g¢evrimici 6grenme ortamn ile genel etkilesimlerinin
incelenmesinin ardindan tematik olarak etkilesimleri incelenmistir. Bu temalar ¢evrimigi
O0grenme ortaminda Ogrenenlerin etkilesime girdikleri; G6grenen-igerik, Ogrenen-
degerlendirme ve O6grenen-0grenen (Ogrenen-tartisma) olacak sekilde ele alinmistir. Bu

temalar altinda 6grenenlerin haftalik etkilesim sikliklari Tablo 3’te sunulmustur.

Tablo 3. Temalar Altinda Haftalik Ogrenen Etkilesim Sikliklar:

Ogrenen

Kontrolii/

Haftalar 1 2 3 4 5 6 7 8 9 10 11 12 13 14
N 82 138 198 192 92 76 552 15 18 17 91 87 120 407

8 D 30 71 229 190 95 60 464 7 5 6 98 54 124 300
E Y 0 57 90 4 6 3 433 11 5 14 145 125 103 246
5

Eo D 0 28 126 2 6 0 394 4 3 4 134 109 142 228
~ Y 51 8 121 93 8 49 130 25 21 17 29 60 36 108
E D 10 43 68 57 32 28 87 6 4 6 34 21 24 38
— Y 252 541 738 575 376 240 1955 121 103 109 494 546 519 1403
& D 81 22 642 458 269 178 1542 37 28 43 479 363 473 904

Y

- Yiiksek; D: Diistik
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Tablo 3’te goriildiigii gibi 6grenenlerin sirasiyla en fazla igerik, degerlendirme ve

tartisma ortamlariyla etkilesime gectikleri sonucuna ulasilmistir. Ogrenenlerin temalar
bazinda etkilesimlerini daha net bir sekilde ortaya koyabilmek adina bu etkilesimler Sekil 1°de

sunulmustur.

Haftalik Etkilesim Durumu
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icerik Degerlendirme Tartisma Toplam Etkilesim

Sekil 1. Ogrenenlerin etkilesim temalarina gére haftalik etkilesimleri

Sekil 1’de goriildiigii gibi 6grenenlerin en fazla etkilesime girdikleri hafta yedinci
hafta olan ara siav haftasidir. Yine 6grenen etkilesimlerinde on birinci haftadan sonra tekrar
bir artis gézlenmektedir. On birinci hafta 6grencilere donem sonu ile ilgili bir 6grenme gorevi
verilmistir. Ogrenenlerin bu ©6grenme gorevini tamamlayabilmek adma sistem ile
etkilesimlerinin arttigin1 sdylemek miimkiindiir. Son hafta ise sinav haftasi1 olmasindan dolay1
ogrenen etkilesimlerinin bir artis egiliminde oldugu goriilmektedir. Ogrenenlerin farkli
etkilesim temalar: ile etkilesimleri incelendiginde benzer oOriintiiler goriilmektedir. Bir diger
ifade ile igerik ile etkilesime gegen Ggrenenlerin ayni zamanda benzer sekilde tartisma ve
degerlendirme temasi ile de etkilesim igerisinde olduklar1 sylenebilir. Temalar bazinda genel
durumu ortaya koyduktan sonra yiiksek ve diisiik diizeyde 6grenen kontroliine sahip olan
ogrenenlerin etkilesim temalarina gore haftalik etkilesimlerinde farklilik olup olmadig: alt

basliklar seklinde incelenmistir.
Ogrenen-icerik Etkilesim Temasina Yonelik Bulgular

[k incelenen tema &grenen-igerik temasidir. Ogrenenler icerik temasi altinda kendilerine
sunulan videolar, metinsel igerikler ve PINRM paketleri ile etkilesime girmislerdir. PINRM

paketlerinde Ogrencilere metinsel igerikler, gorsel icerikler ve video igerikler bir araya
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getirilebilmis ve standart bir icerik paketi halinde sunulmustur. Ogrenenler bu igerik paketi

icerisinde dogrusal bir sirayla ya da istemis oldugu sirada igeriklerle etkilesime
girebilmektedir. Ogrenenlerin 6grenen kontrolii diisiik ya da yiiksek olma durumlarindaki

igerik ile haftalik etkilesimleri Sekil 2’de sunulmustur.
icerik ile Etkilesim
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Sekil 2. Ogrenenlerin dgrenen kontrolii yiiksek ve diisiik olma durumuna gére icerik

temasina gore haftalik etkilesimleri

Sekil 2°de goriildiigi yliksek 6grenen kontroliine sahip 6grenenler ile diisiik 6grenen
kontroliine sahip olan 6grenenlerin etkilesim sikliklar1 arasinda bir farklilik goriinmesine
ragmen benzer sekilde etkilesime sahip olduklari sdylenebilir. Ogrenenlerin bu etkilesim
sikliklar1 arasinda farklilik olup olmadigi amaci ile ise standartlastirilmis artik analizi ise
kosulmustur. Ogrenenlerin 6grenen kontroliine sahip olma durumlarina yonelik gozlenen,

beklenen, artik analizleri ve anlamlilik durumlarina yonelik bilgiler Tablo 4’te sunulmustur.

Tablo 4. Og“renenlerin Icerik ile Etkilesim Temasina Goére Gozlenen, Beklenen, Artik

Analizleri ve Anlamlilik Durumlarina Yonelik Etkilesim Durumlar

Haftalar Yiksek (Gozlenen) Diistik (Gozlenen) Z P
Haftal 82 30 3.47**  0.00
Hafta2 138 71 3.28**  0.00
Hafta3 198 229 -1.06 0.29

Hafta4 192 190 0.07 0.94
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Hafta5 92 95 -0.16 0.88
Hafta6 76 60 0.97 0.33
Hafta7 552 464 1.95 0.05
Hafta8 15 7 121 0.23
Hafta9 18 5 1.92 0.06
Haftal0 17 6 1.62 0.10
Haftall 91 98 -0.36 0.72
Haftal2 87 54 1.97* 0.05
Haftal3 120 124 -0.18 0.86
Haftal4 407 300 2.85**  0.00

(*) p<0.05, (**) p<0.01, z-5l¢iit=1.96

Tablo 4’te gorildigii gibi 6grenen kontrolii yiiksek olan 6grenenlerin igerik ile
etkilesimlerinin 6grenen kontrolii diisiik olan &grenenlere gore daha sezgisel olarak daha
yliksek oldugu soylenebilir. Ancak bu durum istatistiksel olarak test edildiginde sadece
birinci, ikinci, on ikinci ve on dordiincii haftalarda daha yiiksek oldugu sonucuna ulagilmistir.
Diger haftalarda ise anlamli diizeyde bir farklilik olmadig1 goriilmektedir. Bazi haftalarda ise

her iki grubun etkilesimlerinin de ¢ok diisiik diizeyde kaldig1 soylenebilir.
Ogrenen-Degerlendirme Etkilesim Temasina Yonelik Bulgular

Ikinci olarak incelenen tema &grenen-degerlendirme temasidir. Ogrenen degerlendirme
temast icerisinde Ogrenenlerin sistemde kendilerine sunulan degerlendirme gorevleri ile

etkilesimleri ele alinmigtir. Ogrenenlerin degerlendirme temast ile etkilesimleri Sekil 3’te

sunulmustur.
Degerlendirme ile Etkilesim
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Sekil 3. Ogrenenlerin dgrenen kontrolii yiiksek ve diisiik olma durumuna gore

degerlendirme temasina gére gore haftalik etkilesimleri
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Sekil 3’°te goriildiigii gibi 68renen kontrolii yiiksek ve diisiik olan 6grenenlerin haftalik

etkilesimlerinin birbirine benzerlik gdsterdigi soylenebilir. Ogrencilerin degerlendirme temasi
ile etkilesimlerinin farklilik gosterip gostermedigine yonelik yapilan analiz sonuglar1 Tablo

5’te sunulmustur.

Tablo 5. Og“renenlerin Degerlendirme ile Etkilesim Temasina Gore Gozlenen, Beklenen, Artik

Analizleri ve Anlamlilik Durumlarina Yonelik Etkilesim Durumlart

Haftalar Yiiksek (Go6zlenen) Diisiik (G6zlenen) Z P
Haftal 0 0 - -
Hafta2 57 28 2.22* 0.03
Hafta3 90 126 -1.73 1.92
Hafta4 4 2 0.58 0.56
Hafta5 6 6 0.00 1.00
Hafta6 3 0 1.22 0.22
Hafta7 433 394 0.96 0.34
Hafta8 11 4 1.28 0.20
Hafta9 5 3 0.50 0.62

Haftal0 14 4 1.67 0.10
Haftall 145 134 0.47 0.64
Haftal2 125 109 0.74 0.46
Haftal3 103 142 -1.76 1.92

Haftal4 246 228 0.58 0.56
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Tablo 5’te goriildiigii gibi 6grenenlerin degerlendirme temasi ile etkilesimlerinde genel olarak

anlamli bir farklilik bulunmamaktadir. Sadece ikinci haftada 6grenen kontrolii yiiksek olan

Ogrenenlerin diisiik olan 6grenenlere gore anlamli diizeyde etkilesimleri daha yiiksektir.
Ogrenen-Ogrenen (Ogrenen-Tartisma) Etkilesim Temasina Yonelik Bulgular

Son olarak incelenen tema 6grenen-6grenen temasidir. Bu tema altinda 6grenenlerin tartisma
ortamlarinda birbirleri ile olan etkilesimleri incelenmistir. Bu etkilesimlerin haftalik gruplara

gore dagilimlart Sekil 4’te sunulmustur.

Tartisma ile Etkilesim
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Sekil 4. Ogrenenlerin 6grenen kontrolii yiiksek ve diisiik olma durumuna gore tartisma

temasina gore gore haftalik etkilesimleri

Sekil 4’te goriildiigii gibi O6grenen kontrolii yiiksek olan 6grenenlerin tartisma
ortamlarindaki etkilesimlerinin 6grenen kontrolii diisiik olan 6grenenlere gore daha yiiksek
oldugu ifade edilebilir. Bu durumun istatistiksel olarak anlamli diizeyde farkli olup olmadig:

icin yapilan standartlastirilmis artiklar analizi sonuglar1 Tablo 6’da sunulmustur.



M, Sahin, ve H, Yurdugiil / Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 54, 249-271, 2022 264

Tablo 6. Ogrenenlerin Tartisma ile Etkilesim Temasina Gére Gozlenen, Beklenen, Artik

Analizleri ve Anlamlilik Durumlarina Yonelik Etkilesim Durumlart

Haftalar Yiiksek (Gozlenen) Diisiik (Gozlenen) Z P
Haftal 51 10 3.71** 0.00
Hafta2 88 43 2.78* 0.01
Hafta3 121 68 2.73* 0.01
Haftad 95 57 2.08*  0.04
Hafta5 80 32 3.21** 0.00
Hafta6 49 28 1.69 0.09
Hafta7 130 87 2.06* 0.04
Hafta8 25 6 2.41*  0.02
Hafta9 21 4 2.40*  0.02
Haftal0 17 6 1.62 0.10
Haftall 29 34 -045 1.34
Haftal2 60 21 3.06** 0.00
Haftal3 36 24 1.10 0.27
Haftal4 108 38 4.10**  0.00

(*) p<0.05, (**) p<0.01, z-5l¢iit=1,96

Tablo 6’da goriildiigii gibi 6grenen kontrolii yiiksek olan 6grenenlerin tartisma ortamdaki
etkilesimlerinin 6grenen kontrolii diisiik olan Ogrenenlere gore daha yiiksektir. Altinci,
onuncu, on birinci ve on ligiincii haftalar da ise bir farklilik bulunamamistir. Bu bulgulara
dayanarak 6grenen kontrolii yiiksek olan 6grenenlerin tartisma ortamlarinda daha aktif bir

sekilde etkilesime gectigi sdylenebilir.
Tartisma ve Sonuc

Ogretim tasariminda dgrenen kontroliiniin &nemli bir rolii bulunmaktadir (Shyu, 1992).
Cevrimi¢i 6grenme ortamlarinda daha etkili bir 6grenme ortaminin nasil saglanacaginin
anlasilmasi ile birlikte daha etkili ¢gevrimigi dersler tasarlanabilir ve 6grencilere daha basaril
cevrimici 6grenme deneyimleri sunulabilir (Hung vd., 2010). Daha iyi ¢evrimici tasarimlar
yapilabilmesi i¢in ise Ogrenenlerin ¢evrimi¢i Ogrenme ortamlarindaki Oriintiilerinin
kesfedilmesi gerekmektedir. Bu aragtirma ile de 6§renen kontroliine yonelik oriintiiler ortaya

c¢ikarilmaya calistlmistir. Ogrenenlerin &riintiilerinin ortaya konulabilmesi amaciyla ise
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standartlastirilmis artiklar analizi ise kosulmustur. Analiz yapilirken 6grenenler; 68renen

kontrolii 6zelligine gore yiiksek ve diisiik diizeye ayrilmis ve 14 haftalik etkilesimlerinin
farklilik gosterip gostermedigi irdelenmistir. Ogrenenlerin ¢evrimici 6grenme ortamlarindaki
genel etkilesim sikliklarina bakildiginda 6grenen kontrolii yiiksek olan bireylerin diisiik olan
bireylere gore her hafta bazinda yiiksek oldugu goriilmiistiir. Ancak, bu degerlerin istatistiksel
olarak anlamlilig1 test edildiginde; 6grenen kontrolii yiiksek olan 6grenenlerin etkilesimlerinin
Ogrenen kontrolii diisiik olan 6grenenlere gore daha yiiksek diizeyde oldugu goriilmiistiir. Her
iki grubun etkilesimlerinin de 6zellikle ara sinav haftasi olan yedinci ve final sinavi haftasi

olan on dordiincii haftalarda daha yogun oldugu sdylenebilir.

Ogrenenlerin  ¢evrimigi O6grenme ortamlarindaki etkilesimleri biitiin  olarak
degerlendirildikten sonra tema bazl1 olarak da incelenmistir. Ogrenenlerin etkilesimleri Moore
(1989) tarafindan belirtilen O6grenen-igerik, Ogrenen-degerlendirme ve Ogrenen-Ggrenen
(6grenen-tartisma) baglaminda da incelenmistir. Bu inceleme sonuclarina gegmeden Once
Ogrenenlerin en fazla sirasiyla icerik, degerlendirme ve tartisma ortamlari etkilesime gectikleri
belirlenmistir. OYS ortamlarinda &grenenlerin davramislarinin sirasiyla su sekilde olmasi
beklenmektedir; a) ilk olarak igerik ile etkilesime girerek bilgiyi edinmeleri, b) ikinci olarak
tartisma ortamlarina girerek bilgiyi yapilandirmalar1 ve ¢) son olarak da degerlendirme ile
etkilesime girerek bilgiyi yansitmalar1 beklenmektedir (Keskin, Sahin ve Yurdugiil, 2019).
Aragtirma baglaminda incelenen bir diger durum ise 6grenen kontroliine gore 6grenenlerin bu
alt tema etkilesimlerinin haftalik olarak farklilik gosterip gostermedigidir. Elde edilen
sonuglar incelendiginde igerik temas ile 6grenen kontrolii yiiksek olan 6grenenlerin daha
fazla diizeyde etkilesime girdigidir. Anlamli diizeyde olmasa bile yiiksek 6grenen kontroliine
sahip olan Ogrenenlerin ara simnav haftasindan sonra etkilesime devam ettigi ancak 6grenen
kontrolii diisiik olan 6grenenlerin ise ortam ile etkilesime girmedikleri sdylenebilir. Ogrenen
kontrolii diisiik olan 6grenenler donem sonu gorevi ile ilgili diizenlemelerin oldugu on birinci
haftada etkilesime girmeyi tercih etmislerdir. Bir diger alt tema olan degerlendirmeye
bakildiginda 6grenenlerin degerlendirme ile etkilesimlerinin benzerlik gosterdigi bulgusuna
ulagilmigtir. Diger alt tema olan 6grenen-6grenen etkilesimlerinde ise durum 6grenen kontrolii
yiikksek olan Ogrenenlerin lehinedir. Bir diger ifade ile 0grenen kontrolii yiiksek olan
Ogrenenler tartisma ortamlarinda ¢cok daha aktif ve etkilesim halindedir. Tartigsma ortamlarina
girerek Ogrenenlerin bilgiyi yapilandirmalar1 beklenmektedir ancak 6grenen kontrolii diisiik
olan 6grenenlerin bu baglamda eksik oldugu goriilmektedir. Ogrenen kontrolii diisiik olan

Ogrenenlerin bu davraniglarinin arastirilmasinin ¢evrimici 6grenme ortamlarinin 6zellikle de
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tartisma ortamlarinin gelistirilmesine katki saglayacagi diisiiniilmektedir. Clinkii 6grenenlerin

etkilesimlerinin diisiik olmasinin nedeni kaginma, sosyal kaygi, yardim arama davraniglari,
motivasyon vb. durumlar olabilir. Bu durumlarin ortaya ¢ikarilmasi ise 6grenme ortamlarinin
tyilestirilmesi i¢in aragtirmacilara énemli bilgiler saglayacaktir. Yardim arama davranisi; bir
bireyin baska bir kisiden yardim saglamak amaciyla {istlendigi bir siire¢ olarak ifade
edilmektedir (Waltz vd., 2010). Ozellikle de tartisma ortamlarinda &grenenlerin birbiri ile
etkilesim igerisinde olmasi ve akranlarindan yardim istemesi beklenen durumlardan bir
tanesidir. Bu durumun ortaya cikarilmasinin Ogretim tasarimi ve Ogrenme ortamlarinin

tasarimi ve iyilestirilmesi agisindan 6nem arz ettigi diisiiniilmektedir.

Cevrimici 6grenme ortamlar1 6grenenlerin kendi etkilesimlerinin kontrolii saglanarak
gelistirilebilir (Means vd., 2009). Ogreticiler 6grenenlerin 6z-yonelimli &grenme (self-
directed learning) ve Ogrenen kontrolii becerilerin gelistirilmesinde 6grenenlere yardimci
olmaldirlar (Hung vd., 2010). Oz-ydnelimli 6§renme; a) bireylerin kendi &grenme
ihtiyaclarin1 anlama, b) 6grenme hedeflerini belirleme, ¢) 6grenme igin insan ve maddi
kaynaklar1 belirleme, d) uygun 6grenme stratejilerini segme ve uygulama ve e) 6grenme
ciktilarin1 degerlendirme konularinda insiyatif aldiklar1 bir siire¢ olarak tanimlanmaktadir
(Knowles, 1975). Fakat, ¢evrimici 6grenme ortamlarinda 68renen kontroliiniin 6grencide
olmas1 tek basina yeterli degildir. Cevrimi¢i 6grenme ortamlarinin 6grenenlerin 6grenme
ithtiyaclarim1 desteklemesi ve ihtiyaclarina karsilik verebilecek bir yapida organize edilmesi
gerekmektedir. Bu baglamda ¢evrimigi 6grenme ortamlarinin 6grenenlerin; a) 6z yonelimli
ogrenme ve 6zerkliklerini destekleyecek nitelikte olmasi, b) uygun miidahalelerde bulunan bir
yapida olmasi ¢) dezavantaj sahibi 6grencileri de desteklemesi, d) 6grenenlere yonlendirmeler
ve Onerilerde bulunabilmesi ve e) Ogrenenlerin kendini degerlendirebilecekleri /
izleyebilecekleri bir ortam baglaminda tasarlanmasi gerekmektedir. Ogrenenlere dnerilerde
bulunabilen sistem tasarimlari uzun yillardir yapilmakta ve bu Onerilerin de O6grenen
kontroliinii arttirdigina yonelik bulgulara da arastirmalarda ulagilmistir (Campanizzi, 1978;
Tennyson ve Buttrey, 1980). Bunun ilk adimi olarak c¢evrimi¢i gezinim Oriintiileri
belirlenmelidir. Bu aragtirmada da bunun ilk adimi olarak 6grenenlerin haftalik Oriintiileri
ortaya konulmustur. Bu bulgulara dayali olarak ¢evrimici 6grenme ortamlarinda 6rnegin
degerlendirme ya da 6grenme gorevleri ile ilgili uyar1 e-postalart ya da iletiler 6grencilere
gonderilebilir. Ogrencilere bu sekilde bildirimlerin gelmesinin &grencilerinin sistem ile
etkilesimlerini olumlu yonde etkiledigine yonelik olarak bulgular yapilan arastirmalarda

goriilmektedir (Arnold ve Pistilli, 2012; Sahin ve Yurdugiil, 2019). Ogrenenlere uygun geri
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bildirimlere verebilen, gerekli miidahaleleri yapabilen ve 6grenme ortamlarinin optimize

edilmesi amaciyla 6grenme analitikleri arastirmacilara onemli firsatlar saglamaktadir.
Ogrenme analitiklerine dayal1 tasarimlarin yapilabilmesi amactyla 6grenme ortamlaridaki
ortntiilerin kesfedilmesi gerekmektedir. Bu oriintiiler egitsel veri madenciligi (Kiu, 2018;
Ratnapala ve Deegalla, 2014; Zhou, 2010), sirali analizler (Sahin, Keskin ve Yurdugiil, 2018)
ve istatistiksel yontemler (Tian vd., 2008) vb. farkli yaklagimlar ile elde edildigi alan yazinda
goriilmektedir. Bu arastirma kapsaminda ise c¢evrimi¢i 6grenme ortamlarindaki gezinim
oriintiileri artik analizi ile elde edilmeye calisilmistir. Bu baglamda aragtirmanin ¢evrimigi
O0grenme ortamlarinda oriintii kesfedilmesinde arastirmacilara yeni bir bakis a¢is1 sunacagi da
diisiiniilmektedir. Ancak, bu arastirmanin sinirliliklarindan bir tanesi ¢evrimigi gezinim
orlintlisiiniin kesfedilmesi amaciyla 6grenenlerin bireysel 6zelliklerinden yalnizca 6grenen
kontroliiniin ele alinmasidir. Bunun yani sira 6grenenlerin giidiilenme kaynaklari, biligsel
stilleri, hazirbulunusluk diizeyleri, basar1 diizeyleri gibi bireysel 6zelliklerine yonelik olarak
da gezinim oriintiileri kesfedilebilir. Bu oriintiilerin kesfedilmesi arastirmacilara, 6grenme
ortami1 tasarimcilarina, Ogretim tasarimcilarina, Ogrenme tasarimcilarina ve igerik
tasarimcilarina 6dnemli ipuclar1 saglayabilir. Bu sayede ise daha etkili ve verimli 6§renme

ortamlarinin saglanilabilecegi diisiiniilmektedir.

Etik Kurul izin Belgesi: Bu arastrma Hacettepe Universitesi, Etik Komisyonunun
28.02.2017 tarih ve 35853172/431-913 sayili kararinda alinan izin ¢ergevesinde
gerceklestirilmistir.

Yazar Cikar Catisma Bilgisi: Yazarliar beyan edecegi herhangi bir c¢ikar c¢atismasi

bulunmamaktadir.

Yazar Katkisi: Her iki yazarda arastirmamin biitiin siireglerinde aktif bir sekilde katki
saglamistir. Ayrica arastirmanmin raporlanmasinda girig, yontem, bulgular ve tartisma ve

sonug béltimiinde de her iki yazarin katkilari bulunmaktadir.
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Abstract

Instructional technologies provide significant opportunities to researchers to facilitate learners'
learning and to design more effective learning environments and experiences. Nowadays, it is seen
that LMS is being used especially in higher education institutions intensively. However, learners must
have some individual characteristics to effectively benefit from these learning environments. One of
these learner's characteristics is learner control. Within the scope of this research, it was examined
whether the LMS interactions of the learners differ according to the high or low learner control level.
In order to investigate this, the interaction data of the learners who had a 14-week learning experience
were examined. Interaction data were analyzed based on both general interactions and interaction
themes. Interactions of learners in online learning environments were investigated, such as a) learner-
content, b) learner-assessment, and c¢) learner-learner (learner-discussion) sub-themes. For this
purpose, standardized residual analysis was conducted. Contingency tables larger than 2x2 can be
examined via standardized residual analysis. In other words, it can be stated that this analysis is a
posthoc analysis of chi-square analysis. According to the findings, it was found that the overall
interactions of the learners with the system differ in many weeks based on learner control level.
Content, learner, and discussion themes are examined, it is another finding that learners who have
high-level learner control tend to interact more weekly, but this is not statistically different in general.
The findings were discussed how online learning environments could be made more effective and

efficient.
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Introduction

Instructional technologies provide significant opportunities to researchers to facilitate
learners' learning and to design more effective learning environments and experiences. Many
learning environments are presented to the learners from past to present in this context.
"Testing Maching" developed by Sydney Pressy in the 1920s, can be shown as the first
example of these learning environments (Holmes & Gardner, 2006). In the following years,
Decision Support System (DSS), Adaptive Hypermedia System (AHS), Intelligent Tutoring
System (ITS), Electronic Performance Support System (EPSS), Learning Management
System (LMS), etc. were presented to the stakeholders. Nowadays, it is seen that LMS is being
used especially in higher education institutions intensively (Brown et al., 2015). LMSs are
software that can present the content to the learner, store the learner's information, and perform
some functions such as assessment, grading, and documentation. In these environments,
learners can interact with content, other learners/peers, assessment, and instructors (Sahin et
al., 2017). However, in these learning environments, learners need to be ready to interact with
the system (Cakir & Horzum, 2015; Hung et al., 2010). In other words, developing these
environments for the learners does not mean that the learners will interact with the system.
Learners should have certain knowledge, experience, and skills. This knowledge and skill is

expressed as readiness in the literature.

Within the scope of this research, online readiness is mentioned. Online learning is
defined as access to learning resources anywhere and anytime online (Holmes & Gardner,
2006). Readiness in online learning is consists of a) having sufficient technical skills in
computer use and navigation, b) prerequisite knowledge, c¢) motivation to learn, and d)
possessing the necessary knowledge and skills for self-learning (Smith, 2005; Warner et al.,
1998). Online readiness is defined as the cognitive awareness and maturity developed by the
student for successful learning in the online learning environment (Liu, 2019). There are
studies in the literature in which researchers developed measurement tools to determine the
online readiness of learners, and these situations were examined according to different
variables (Alsancak Sirakaya & Yurdugiil, 2016; Cakir & Horzum, 2015; Doe et al., 2017,
Firat & Bozkurt, 2020; Hung et al., 2010; Joosten & Cusatis, 2020). Computer/internet self-
efficacy, self-directed learning, learner control, learning motivation, and online learning self-

efficacy are the sub-structures of online readiness (Hung et al., 2010).

Within the scope of this research, learner control which is the sub-factor of online

readiness, was considered. Because students should take more active roles and responsibilities
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for their learning process in online learning environments (Hung et al., 2010), in other words,

learners should take control of their learning process (Alsancak Sirakaya & Yurdugiil, 2016).
Learner Control and Online Learning Environments

Learner control is defined as the degree to which the learner manages her/his learning process
(Shyu & Brown, 1992). In another definition, learner control is expressed that adaptive
instructional decisions made by the learner, not the system (Merrill & Twitchell, 1994).
Learner control is the ability of the learners to make decisions for themselves for their self-
learning processes. Merrill (1975) states that learners should be individuals who can make
instructional decisions, choose the best methods for themselves, and manipulate the

environment according to their needs.

Online learning environments that are properly designed, learner-centered, and based
on a constructivist learning approach greatly help individuals (Holmes & Gardner, 2006), and
the control of learning shifted to the learners with online learning environments (EI-Tigi &
Branch, 1997). Learners who have high-level learner-control can decide for themselves which
learning strategy they will select, which lesson they will view, how long they will view, and
how many times (Chaung & Ho, 2009). In online learning environments, high-level learner
control learners are expected to decide and proceed when, where, how long, in what order,

and with which theme they will interact.

Learner control can contribute to a) increasing the interests and motivation of learners,
b) adapting to preferences and cognitive needs, c) enabling the active and constructive
processing of information, and d) enabling the acquisition of self-regulatory skills (Scheiter
& Gerjets, 2007). It is stated that vesting the learners' learning control will enable the learners
to learn better and have positive results (Merrill, 1975; Williams, 1996). In addition, Bloom
(1976) emphasizes that teaching can be left up to learner control to help learners master their
learning goals. In this context, it has been found that learners' achievement is higher in the
learning environments where learner control is high ulasilmistir (Gray, 1987; Horzum et al.,

2015; Wang & Beasly, 2002;).

The literature shows that self-report data determine the structure of learner control in
the online learning environment, and different results are reported. In addition, findings were
obtained regarding the relationships of learner control with other online readiness constructs
and how much of it predicted online readiness. However, there's a lack of research on how

learners with high or low learner control are in an interaction pattern in the online learning
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environment. Within the scope of this research, learners' weekly interactions in the e-learning

environment were examined according to the learner control level (low/high). In this way, the
findings were discussed to of how more effective and efficient online learning environments
should be designed by revealing the online learning patterns of the learners. The standardized
residuals analysis has been conducted. Detailed information about standardized residuals is

given under the heading of data analysis.

In this context, the research aims to examine the navigational patterns of learners with high
and low learner control in the online learning environment. For this purpose, standardized

residual analysis was conducted, and the following questions have been examined:

1. Do learners' interactions in the online learning environment differ week by week
depending on their learner control level (high-level and low level)?

2. Do learners' learner-content interactions in the online learning environment differ week
by week depending on their learner control level (high-level and low level)?

3. Do learners' learner-assessment interactions in the online learning environment differ
week by week depending on their learner control level (high-level and low level)?

4. Do learners' learner-learner (learner-discussion) interactions in the online learning
environment differ week by week depending on their learner control level (high-level

and low level)?
Method

This section consists of the online learning environment and learners' interaction, participants,

data collection tools, and data analysis.
Online Learning Environment

Moodle LMS was used as an online learning environment. The learners had a 14-week
learning experience and interacted with the content, discussion, and assessment in the LMS.
Learners interacted with textual content, Shareable Content Object Reference Model
(SCORM) packages as content; they interacted with quizzes and final tests as assessment. In
discussion environments, they interacted with their peers. Learners who enrolled in Computer
Networks and Communication course have experience in the learning environment. This
course was chosen within the scope of this research due to both the online learning
environment and the course contents. This course consists of Communication and
Communication of Computers, 2) Computer Networks, 3) Technologies Used in Networks,
4) OSI| Reference Model, 5) TCP/IP Protocol, 6) IP Addresses and 7) Routers. In the
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interaction processes of the students, the seventh week marks the midterm exam, and the 14th

week marks the final exam.
Participants

The research participants consisted of third-year students who continued their education in the
Department of Computer Education and Instructional Technologies at a state university.
Although there are 74 students enrolled in the course, interaction data of 40 students whose
scale scores are in the top and bottom 27% groups were included in the analysis to determine
the patterns more clearly. The 14-week interactions of the students in these groups were
included in the scope of the research, and these interactions were examined weekly according

to the groups.
Data Collection Tools
Log data

Log data was obtained from learners' interactions in online learning environments. These data
consist of learners' 14-week interactions. This data includes frequency data obtained from the

interaction of learners in the learning environment.
Learner control

In order to determine learner control, the "Readiness of University Students for e-Learning”
scale developed by Yurdugiil and Demir (2017) was used. The scale form consists of six sub-
factors and 33 items. Within the scope of this study, four items related to the learner control
sub-factor, which is one of the sub-dimensions of this scale, were used. The relevant items
were scaled with seven such as "Completely not appropriate for me-1" and "Completely
appropriate for me-7". The Cronbach Alpha reliability coefficient for this factor was
calculated as 0.91 in the original scale form and as 0.86 within the scope of this study.

Data Analysis

Standardized residuals analysis was conducted to determine whether there is a difference in
the navigational patterns of learners based on their characteristics. The patterns of the learners
were revealed week by week (14x2). The learners' data in the top and bottom 27% were used

in the analysis.
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Standardized residuals

Chi-square is a probability function based on the standard normal distribution and a statistical
test used to compare the expected with the actual observed data (Howell, 2012). Chi-square
tests show a relationship between two variables (Bewick et al., 2004). Within the scope of this
research, the statistical test was handled as the Pearson chi-square test. The Pearson chi-square
test can be used for 2x2 crosstabs. However, if the size of the table grows, it becomes difficult
to use this chi-square analysis (Cornell Statistical Consulting Unit, 2018). For this purpose,
Post-hoc tests are used to analyze variances in cases where the number of categories of the
independent variable is more than two and the dependent variable is continuous. In cases
where both dependent and independent variables are discrete, and the number of categories is
more than two, are there Post-hoc analyzes that can be used, and if so, what are these tests?
Residual analysis can be used for these cases (Cornell Statistical Consulting Unit, 2018). In
the literature, it is possible to see that different residual analyzes such as standardized
residuals, moment-validated standard residuals, and adjusted residuals are used (Garcia-Perez
& Nunez-Anton, 2003). Standardized residuals have an asymptotic standard normal

distribution based on binomial data.
z =0 —E/Sqrt(E)
O: observed values, E: expected values z: standard normal variable

If the standardized residual is less than -1.96, the observed frequency of the cell is lower
than the expected frequency. In addition, if the standardized residuals are greater than +1.96,
the observed frequency is higher than the expected frequency (Field, 2018). In order to
conduct this analysis, the following assumptions must be actualized (Bewick et al., 2004):

e Both variables are categorical,
e Observations are independent of each other and come from a random sample,
e The number of observations in each cell is greater than five.

Especially in cases where the assumption that the number of observations is greater than
five cannot be actualized, the power of the test decreases and even makes the test unnecessary

(Howell, 2012). Looking at the 14x2 probability table used within the scope of the research,



M, Sahin, & H, Yurdugiil / Pamukkale University Journal of Education, 54, 249-271, 2022 255
it is seen that these assumptions are actualized. The results of the analysis are presented in

detail under the heading of findings.
Findings

Within the scope of this research, the LMS interactions of the learners were considered 14
weeks. In this context, learners were divided into two groups as high and low learner control
according to the scores obtained from the scale. In the next step, the interaction data of the
learners in the bottom and top 27% groups were used in the analysis to ensure complete

separation. Descriptive information about learners' interaction data is presented in Table 1.

Table 1. Descriptive Information About Learners

Learner control Female Male Total
High 11 (55%) 9 (45%) 20 (50%)
Low 7 (35%) 13 (65%) 20 (50%)
Total 18 (45%) 22 (55%) 40 (100%)

Within the scope of the study, as seen in Table 1, 18 (45%) of the e-learners were
females, and 22 (55%) were males. Learners with high-level learner control consist of 11
(55%) females and 9 (45%) males. Learners with low-level learner control consist of 7 (35%)

females and 13 (65%) males.
Findings About Learner-LMS Overall Interaction

These findings are included all interactions of students with the LMS environment. Learner-
system interactions consist of learner-content, learner-learner (learner-discussion), learner-
assessment, and other interactions of learners with the system (home page, calendar, etc.).
Observed frequencies of learners with high and low learner control from the learners'
interactions with the system were calculated based on these, and the residual analysis was

conducted. In this way, it was revealed whether there was a weekly difference between the
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LMS interactions of learners according to the level of learner control. Information about the

observed, expected, residual analyzes, and significance status of the learners is presented in

Table 2. Observed, expected, residual analyzes and significance status

Weeks  High (Observed) Low (Observed) Expected Z P
Week 1 252 81 166.5 6.63** 0.00
Week 2 541 222 3815 8.17** 0.00
Week 3 738 642 690 1.83 0.07
Week 4 575 458 516.5 2.57* 0.01
Week 5 376 269 322.5 2.98** 0.00
Week 6 240 178 209 2.14* 0.03
Week 7 1955 1542 1748.5 4.94** 0.00
Week 8 121 37 79 4.73** 0.00
Week 9 103 28 65.5 4.63** 0.00
Week10 109 43 76 3.79** 0.00
Week 11 494 479 486.5 0.34 0.73
Week 12 546 363 454.5 4.29** 0.00
Week 13 519 473 496 1.03 0.30
Week 14 1403 904 1153.5 7.35%* 0.00

(*) p<0.05, (**) p<0.01, z-threshold=1.96

In Table 2, it is seen that the learners who have a high level of learner control generally
have higher levels of intuitive interaction than learners who have a low level of learner control.
In order to examine whether there is a statistically significant difference according to the level
of learner control, the z-score was calculated. The high-level learner control group is the

reference group, and the critical z threshold was taken as +1.96. After these calculations, it
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was examined whether there was a difference in the weekly interactions of the learners.

According to the results, it was found that the learner interactions who have high-level learner
control were statistically significantly higher than the learners who have low-level learner
control on a weekly. There was no statistically significant difference between the interaction
levels in the third, eleventh, and thirteenth weeks. It can be said that learners who have high-

level learner control are in constant interaction in the online learning environment.

After examining the general interactions of the learners with the weekly online
learning environment, their interactions were examined according to the types of interactions.
These interaction types include learner-content, learner-assessment, and learner-learner
(learner-discussion). The weekly interaction frequencies of learners according to these
interaction types are presented in Table 3.

Table 3. Weekly Interaction Frequencies of Learners According to Interaction Types

Learner
Control/
Weeks 1 2 3 4 5 6 7 8 9 10 11 12 13 14
% H 82 138 198 192 92 76 552 15 18 17 91 87 120 407
IS
8 L 30 71 229 190 95 60 464 7 5 6 98 54 124 300
g H 0 57 90 4 6 3 433 11 5 14 145 125 103 246
[75]
(5]
% L 0 28 126 2 6 0 394 4 3 4 134 109 142 228
'z H 51 88 121 93 80 49 130 25 21 17 29 60 36 108
>
[&]
'3 L 10 43 68 57 32 28 87 6 4 6 34 21 24 38
252 541 738 575 376 240 1955 121 140
< H 103 109 494 546 519 3
o
l_
L 81 222 642 458 269 178 1542 37 28 43 479 363 473 904

H: High; L: Low
As seen in Table 3, it has been concluded that learners interact with content,
assessment, and discussion environments, respectively. These interactions are presented in

Figure 1 to reveal learners' interactions according to the types of interactions more clearly.
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Figure 1. Weekly learners' interactions according to the interaction types

As seen in Figure 1, learners interacted with the system intensively in the midterm
week, which is the seventh week. An increase is observed in learner interactions after the
eleventh week. In the eleventh week, a learning task about the end of the semester was given
to the learners. It is possible to say that the learners' interaction with the system has increased
to complete this learning task. Since the last week is exam week, it is seen that learner
interaction tends to increase. It can be said that the learners interacting with the content also

interact with the discussion and assessment theme in a similar way.
Findings About Learner-Content Interaction

The first examined theme is learner-content. The learners interacted with the videos, textual
content, and SCORM packages. In SCORM packages, textual content, visual content, and
video content could be combined and presented as a standard content package. In this content
package, learners can interact with the content in a linear order or when they want. The weekly
interactions of the learners with the content according to the learner control level are presented

in Figure 2.
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Figure 2. The weekly interactions of the learners with the content according to the learner

control level

As seen in Figure 2, although there is a difference between the interaction frequencies
of learners who have high-level learner control and low-level learner control, it can be said
that they have similar interactions. Standardized residual analysis was conducted to determine
whether there was a difference between these interaction frequencies of the learners.
Information about the observed, expected, residual analyzes and significance status of the
learners is presented in Table 4.
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Table 4. Observed, expected, residual analyzes and significance status for learner-content

interaction
Weeks High (Observed) Low (Observed) Z P
Week 1 82 30 3.47** 0.00
Week 2 138 71 3.28**  0.00
Week 3 198 229 -1.06 0.29
Week 4 192 190 0.07 0.94
Week 5 92 95 -0.16 0.88
Week 6 76 60 097 033
Week 7 552 464 1.95 0.05
Week 8 15 7 1.21 0.23
Week 9 18 5 1.92 0.06
Week10 17 6 1.62 0.10
Week 11 91 98 -0.36 0.72
Week 12 87 54 1.97* 0.05
Week 13 120 124 -0.18 0.86
Week 14 407 300 2.85**  0.00

(*) p<0.05, (**) p<0.01, z-threshold =1.96

In Table 4, it is seen that the learners who have a high level of learner control generally
have higher levels of intuitive interaction than learners who have a low level of learner control
with the content. However, when this situation was tested statistically, it was concluded that
it was higher only in the first, second, twelfth, and fourteenth weeks. It is seen that there is no
significant difference in the other weeks. In some weeks, it can be said that the interactions of

both groups remained at a very low level.
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Findings About Learner-Assessment Interaction

The second examined theme is the learner-assessment. Learner-assessment theme consists of
learners' interaction with the assessment tasks. The weekly interactions of the learners with

the assessment according to the learner control level are presented in Figure 3.

Assessment Interaction
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Figure 3. The weekly interactions of the learners with the assessment according to the

learner control level

As seen in Figure 3, it can be said that the weekly interactions of learners with
assessments that have high and low-level learner control are similar. Information about the
observed, expected, residual analyses, and significance status of the learners is presented in
Table 5.
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Table 5. Observed, expected, residual analyzes and significance status for learner-assessment

interaction

Weeks High (Observed) Low (Observed) Z P
Week 1 0 0 - -
Week 2 o7 28 2.22*  0.03
Week 3 90 126 -1.73 1.92
Week 4 4 2 0.58 0.56
Week 5 6 6 0.00 1.00
Week 6 3 0 1.22 0.22
Week 7 433 394 096 034
Week 8 11 4 1.28 0.20
Week 9 5 3 0.50 0.62
Week10 14 4 1.67 0.10
Week 11 145 134 0.47 0.64
Week 12 125 109 0.74 0.46
Week 13 103 142 -1.76 1.92
Week 14 246 228 058  0.56

(*) p<0.05, (**) p<0.01, z-threshold =1.96

As seen in Table 5, there is no statistically significant difference in the interaction of
learners with the assessment theme. In the second week, learners with high-level learner

control had significantly higher interactions.
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Findings About Learner-Learner (Learner-Discussion) Interaction

The second examined theme is the learner assessment. The interactions of the learners with

each other in the discussion environments were examined. The weekly interactions of the

learners with the learner/peer according to the learner control level are presented in Figure 4.

Leaner/peer Interaction
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Figure 4. The weekly interactions of the learners with the learner/peer according to the

learner control level

As seen in Figure 4, it can be stated that the interaction of learners who have high-level
learner control in discussion environments is higher than those learners who have low-level

learner control. The results of the standardized residuals analysis are presented in Table 6.
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Table 6. Observed, expected, residual analyzes and significance status for learner-learner

(learner-discussion) interaction

Weeks High (Observed) Low (Observed) Z P
Week 1 51 10 3.71**  0.00
Week 2 88 43 2.78*  0.01
Week 3 121 68 2.73* 0.01
Week 4 95 57 2.08* 0.04
Week 5 80 32 3.21**  0.00
Week 6 49 28 1.69  0.09
Week 7 130 87 2.06*  0.04
Week 8 25 6 241*  0.02
Week 9 21 4 2.40*  0.02
Week10 17 6 1.62 0.10
Week 11 29 34 -0.45 1.34
Week 12 60 21 3.06**  0.00
Week 13 36 24 1.10 0.27
Week 14 108 38 4.10**  0.00

(*) p<0.05, (**) p<0.01, z-threshold =1.96

As seen in Table 6, the interactions of learners who have high-level learners control in
the discussion environment are higher than learners who have low level learner control. No

difference was found in the sixth, tenth, eleventh and thirteenth weeks. Based on these
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findings, it can be said that learners with high learner control interact more actively in

discussion environments.
Discussion and Conclusion

Learner control has an important role in instructional design (Shyu, 1992). With the
understanding of how to provide a more effective learning environment in online learning
environments, more effective online courses can be designed and presented to the learners
with more appropriate online learning experiences (Hung et al., 2010). Learners' patterns in
online learning environments should be discovered to optimize learning environments. With
this research, it has been tried to reveal the patterns of learners based on learner control. In
order to determine the patterns of the learners, a standardized residuals analysis was
conducted. Learners were divided into high and low levels according to the learner control
feature, and it was examined whether the 14-week interactions differed from the analysis.
Interactions of learners who have high-level learner control were statistically significantly
higher than those who have low-level learner control. It can be said that the interactions of
both groups are more intense, especially in the seventh week, which is the midterm week, and

the fourteenth week, which is the final exam week.

The interactions of the learners in online learning environments were evaluated as a
whole; then, they were also examined according to different types of interactions. Learner
interactions were also examined in the context of learner-content, learner-assessment, and
learner-learner (learner-discussion) stated by Moore (1989). It was determined that learners
interacted mostly with content, assessment, and discussion environments, respectively in the
online learning environment. In LMS environments, learners' behaviors are expected to be as
follows, respectively a) first acquire knowledge by interacting with the content, b) construct
knowledge by interacting discussion environments, and c¢) finally reflect knowledge by
interacting with assessment (Keskin, Sahin, & Yurdugiil, 2019). Another research problem
examined in this research is whether these sub-theme interactions of the learners differ weekly
according to the learner control. According to the results, it is seen that the learners who have
high-level learner control interact with the content at a higher level. Even if it is not at a
significant level, it can be said that learners who have high-level learner control continue to
interact after the midterm week, but learners who have low-level learner control do not interact
with the environment. The learners with low-level learner control preferred to interact in the
eleventh week when the arrangements for the end-of-term task were made. Considering

another sub-theme, assessment, it was found that the learners' interactions with assessment
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were similar. In learner-learner interactions, which is the other sub-theme, the interaction

favors learners who have high-level learner control. In other words, learners who have high-
level learner control are much more active and interactive in discussion environments.
Learners are expected to construct knowledge by interacting with discussion environments,
but learners who have low-level learner control with low learner control appear to be lacking
in this context. It is thought that researching these behaviors of learners with low-level learner
control will contribute to the development of online learning environments, especially
discussion environments. Avoidance, social anxiety, help-seeking behaviors, motivation, etc.,
can affect this situation. Determining these situations will provide important information to
researchers to improve and optimize the learning environments. Help-seeking behavior is
expressed as a process undertaken by an individual to assist another person (Waltz et al.,
2010). Especially in discussion environments, it is one of the situations where learners are
expected to interact with each other and ask for help from their peers. It is thought that
revealing this situation is important in designing and improving instructional design and

learning environments.

Online learning environments can be improved by controlling the learners' interactions
(Means et al., 2009). Instructors should assist learners in the development of learners' self-
directed learning (self-directed learning) and learner control skills (Hung et al., 2010). Self-
directed learning (SDL) is defined as a process in which individuals take the initiative in a)
understanding their own learning needs, b) setting learning goals, ¢) identifying human and
material resources for learning, d) choosing and implementing appropriate learning strategies,
and e) assessing learning outcomes (Knowles, 1975). However, it is not sufficient to have
learner control by the student alone in online learning environments. Online learning
environments should support the learning needs of learners and be organized in a structure
that can respond to their needs. In this context, learning environments; a) should support SDL
and their autonomy, b) have a structure that makes appropriate interventions, c) support
disadvantaged students, and d) provide guidance and suggestions to learners. System designs
that can make suggestions to learners have been made for many years, and research has shown
that these suggestions also increase learner control (Campanizzi, 1978; Tennyson & Bulttrey,
1980). As the first step to this, online behavioral patterns should be determined. In this study,
the weekly behavioral patterns of the learners were revealed as the first step of this situation.
According to the findings, notification e-mails or messages about assessment or learning tasks

can be sent to students in online learning environments. It is seen in the literature that the
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notifications to the students in this way affect the students' interactions with the system

positively (Arnold & Pistilli, 2012; Sahin & Yurdugiil, 2019). Learning analytics provides
important opportunities for researchers to give appropriate feedback to learners, make
necessary interventions, and optimize learning environments. In order to optimize learning
environments, behavioral patterns should be discovered in learning environments. These
patterns can be discovered via educational data mining techniques (Kiu, 2018; Zhou, 2010;
Ratnapala & Deegalla, 2014), sequential analysis and, statistical models (Sahin, Keskin ve
Yurdugiil, 2018), and (Tian et al., 2008). Within the scope of this research, behavioral patterns
were tried to be obtained by standardized residual analysis. From this perspective, it is thought
that the research will provide a new approach to researchers in pattern discovery in online
learning environments. One of the limitations of this research is that only learner control is
considered from learners' characteristics to discover the online behavioral pattern. In addition,
behavioral patterns can be discovered for learners' individual characteristics such as
motivation sources, cognitive styles, readiness levels, and achievement levels. These patterns
can provide important clues to researchers, learning environment designers, instructional
designers, learning designers, and content designers. In this way, it is thought that more

effective and productive learning environments can be designed and developed.
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