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EGIiTiCi ROBOT SETLERINiN ETKILiLiGi: 2010-2021 YILLARINI KAPSAYAN BiR
META ANALIZ CALISMASI

Yasemin Saltan! , Ozgen Korkmaz?
0z

Bu calismanin amaci egitsel robot setlerin 6grencinin problem ¢dézme, akademik basari ve
bilimsel siire¢ becerilerine olan genel etkisinin incelenmesidir. Arastirmada alanyazin taramasi
yaklagimlarindan biri olan meta-analiz yontemi uygulanmistir. Bu arastirmada dahil edilme
kriterleri olarak belirlenmis olgltler sunlardir: 2010-2021 yillari arasinda, Tirkge dilinde
yazilmis yiksek lisans tezi ve doktora tezi olmasi, egitim alaninda robot setlerin kullaniimis
olmasi ve deneysel-yari deneysel yontem kullanilmasidir. Verilerin analizinde etki blyuklikleri
hesaplanmistir. Dahil edilme kriterlerine gore arastirmaya 6 adet doktora tezi, 26 adet yliksek
lisans tezi olmak Uzere toplam 32 adet calisma dahil edilmistir. Veriler incelendiginde,
arastirmaya dahil edilen calismalarin %48.8 oraninda akademik basariyi, %19.5 oraninda
bilimsel siure¢ becerileri ve %31.7 oraninda problem ¢6zme becerilerinin ele alindigi
gorulmektedir. Akademik basari baglaminda Cohen etki diizeyleri siniflandirmasina gore dahil
edilen calismalarin %0 oraninda zayif , %30 oraninda kicik, %25 oraninda orta ve %45
oraninda giiclii diizeyde etki biyiiliiklerinin oldugu saptanmistir. Ote yandan bilimsel siireg
becerilerine olan etki incelendiginde calismalarin %12,5 oraninda zayif, %37,5 oraninda kuicuk,
%12,5 oraninda orta ve %37,5 oraninda gugli dizeyde etki blyuliklerinin oldugunu
gortlmektedir. Problem ¢6zme becerilerine olan etki incelendiginde g¢alismalarin %7,69
oraninda zayif , %7,69 oraninda kiglk, %38,46 oraninda orta ve %46,15 oraninda glcli
diizeyde etki blyuliklerinin oldugu gorilmustir.

Anahtar Kelimeler: egitsel robot; problem ¢6zme becerisi; akademik basari; bilimsel streg
becerileri; meta analiz.

Yasal izinler: Bu arastirma kapsaminda insan(lar)dan veri toplanmadigi igin etik kurul iznine
tabi degildir.

* Bu ¢alisma, birinci yazarin ikinci yazar danismanhginda gerceklestirilen yiiksek lisans tez calismasindan
Uretilmistir.

! [Sorumlu Yazar] Uzman Ogretmen, MEB, ysaltan@gmail.com , https://orcid.org/0000-0002-0312-9390
2 Prof.Dr., Amasya Universitesi, ozgenkorkmaz@gmail.com, https://orcid.org/000-0003-4359-5692
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Yasemin Saltan, Ozgen Korkmaz

EFFECTIVENESS OF EDUCATIONAL ROBOT SETS: A META-ANALYSIS STUDY
COVERING THE YEARS 2010-2021

Abstract

The aim of this study is to examine the general effect of educational robot sets on students'
problem solving, academic achievement and science process skills. Meta-analysis method,
one of the literature review approaches, was applied in the study. The criteria determined as
inclusion criteria in this study are as follows: Being a master's thesis and doctoral dissertation
written in Turkish between 2010-2021, using robot sets in the field of education, and using
experimental and quasi-experimental methods. Effect sizes were calculated in the analysis of
the data. According to the inclusion criteria, a total of 32 studies, 6 doctoral dissertations and
26 master's theses, were included in the study. When the data were analyzed, it was seen that
48.8% of the studies included in the research dealt with academic achievement, 19.5% with
science process skills and 31.7% with problem solving skills. In the context of academic
achievement, according to Cohen's classification of effect levels, 0% of the included studies
had a weak effect size, 30% had a small effect size, 25% had a medium effect size and 45% had
a strong effect size. On the other hand, when the effect on scientific process skills was
analyzed, it was seen that 12.5% of the studies had a weak effect, 37.5% had a small effect,
12.5% had a moderate effect and 37.5% had a strong effect. When the effect on problem
solving skills was examined, it was seen that 7.69% of the studies had a weak effect, 7.69%
had a small effect, 38.46% had a moderate effect and 46.15% had a strong effect.

Keywords: educational robot; problem solving skills; academic achievement; scientific process
skills; meta-analysis.

Legal Permissions: Since the data has not been collected from human(s) within the research,
it is not subject to ethics committee approval.

Giris

Teknolojinin hizli ilerlemesine bagli olarak toplumlar degismektedir. Bu degisim yasam,
calisma ve 6grenme seklimiz lizerindeki etkisini gostermektedir. Toplumdaki ve ekonomideki
gelismeler, egitim sistemlerinin gengleri yeni sosyallesme ortamlarina dahil etmek ve
ekonomik kalkinmaya aktif olarak katkida bulunmalarini saglamak amaciyla 21. yizyil
becerilerine sahip olmasi gerektigi ihtiyacini ortaya ¢cikarmaktadir (Ananiadou ve Claro, 2009).
Bu becerilere sahip 06grenciler yasamlari boyunca diisiinmeye, 6grenmeye, calismaya,
problem ¢dzmeye, iletisim kurmaya, isbirligi yapmaya etkin bir sekilde katkida bulunmaya
hazir olacaklardir (Bellanca, 2010). Bu baglamda o0grencilere 21. vyizyil becerilerini
kazandirmak icin egitimde kullanilan ara¢ ve gerecler de teknolojinin gelisimi ile birlikte
degisiklik gostermektedir.

Silva'ya (2009) gore beceri sinifi, kisilerarasi beceriler, yasam becerileri, isglicti becerileri,
uygulamali beceriler ve bilissel olmayan yetenekler gibi cesitli terimlerle tanimlanmaktadir.
Uluslararasi bircok kurum ve kurulus tarafindan bireylerin giinliik yasam ve is diinyalarinda
sahip olmalari gereken 21. ylzyil becerilerine iliskin ¢esitli cerceveler tanimlamislardir. Tiirkiye
Yeterlilikler Cercevesi, 21. Yiizyil Ogrenme Cercevesi (P21), Wagner'in Beceriler Cercevesi, 21.
Yiizyil Becerilerinin Degerlendirilmesi ve Ogretilmesi Cercevesi [ATSC21] Beceriler Cercevesi,
(NCREL) Beceriler Cergevesi, AACU Beceriler Cergevesi, ISTE Beceriler Cergevesi ve lowa
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Beceriler Cergevesi bu ¢ergevelere birkag 6rnektir (Cansoy,2018). Ayni zamanda bu kurum ve
kuruluslar 21. ylzyillda 6grencilerin ve toplumun sosyal ve ekonomik ihtiyaclarina cevap
vermek icin okullarda ve egitimde reformlara ihtiyac oldugunu savunmaktadirlar (Ananiadou
ve Claro, 2009).

Mifredat ve 6gretimle birlikte 21. ylizyil becerilerinin nasil uygulandigina dair basarili bir
ornek, ABD ve diinyadaki birgok Uye Ulkenin egitim sistemlerinde yaygin olarak uygulanan
Partnership for 21st Century Learning (P21)/ 21. Yizyil Ogrenimi icin ortakliktir (Gelen, 2017).
P21'in 21. ylzyil 68renme becerileri gergevesine gore gocuklar iletisim, elestirel disinme,
problem c¢ozme ve isbirligi gibi temel becerileri kazanmalidir. Buna paralel olarak, son
donemde yapilan uluslararasi sinavlarin sonuglari, bircok ulusal ve uluslararasi kurum ve
kurulusun raporlari ve bilimsel calismalar, tilkemizdeki mifredatin glincellenmesi gerektigini
ortaya koymustur. Glincellenen mifredatin amaci 6grencilere ana dillerinde iletisim, diger
dillerde iletisim, matematik yetkinligi, bilim ve teknoloji yetkinligi, dijital yetkinlik, 6grenmeyi
ogrenme, insiyatif ve girisimcilik algisi, sosyal ve kamusal yetkinlikler, kilttrel farkindalik ve
ifade gibi yetkinlik ve beceriler kazandirmaktir (TTKB, 2017).

Yukarida agiklanan 21 yy. becerilerini kazandirmanin bir yolu da 6grenme 6gretme
sureclerinde egitsel robotlardan yararlanmaktir (Kurt, Erdogan ve Toy, 2020). GUnimdizde ise
ozellikle gelismis yapay zeka algoritmalarina sahip robotlarin popdlerligi artmistir
(Yilmaz,2018). Robotlar, sensoérler yardimi ile ¢cevresini algilayabilen, elektronik ve mekanik
birimlerden olusan, programlanabilir cihazlardir (isman vd., 2016). Teknolojinin énde gelen
firmalari gesitli gbrevlere sahip robotlar Ureterek piyasaya sunmaktadirlar. Ayni zamanda bu
robotlar artik sanayiden endustriye, saglik alanindan eglence ve egitim gibi bircok alanda
kullanilmaktadir (Coruh,2019). Egitim alaninda ise STEAM, programlama egitimi, yabanci dil
egitimi, Ustin zekali ve 6zel egitime ihtiya¢c duyan c¢ocuklarin egitiminde robotlar ders
materyali olarak kullaniimaktadir (Bulut, 2019; Tiiziin ve Tiysiiz, 2018). Ogrencilerin ilgi ve
merakini ¢ceken egitsel robotlar, bir 68renme ortaminda uygulamali ve eglenceli etkinlikler
sunabilen bir 6grenme aracidir (Eguchi, 2010). Ayni zamanda bu robotlar 6gretmen, bir
Ogretim araci, O0gretici akran veya yardimci 6gretmen olarak da kullanilmaktadir (Sisman,
2016). Robotlarin egitimde kullanimi ile ilgili ilk olarak LOGO programlama dilinin
gelistiricilerinden Papert (1980)'in yapmis oldugu calismada, kiguk cocuklarin LOGO
programla dilini 6grenebilecegini ve kaplumbaga adi verilen bilgisayar kontrolli bir robotu
kodlayabildiklerini gostermektedir. Robot setlerin, programlama 6gretiminde kullanimi ile
soyut kavramlarin kolayca somutlastirilabilecegi sdylenebilir. Oluk ve Korkmaz (2018)'in
yaptigl arastirmada, 6gretmenlerin egitimde egitsel robot setleri kullanmasinin 6grencilerin
derse ve teknolojiye yonelik ilgilerinin artmasinda ve ayni zamanda problem c¢ozme,
programlama becerisi ve yaraticilik gibi becerilerinin de gelistirilmesinde faydali oldugu ifade
edilmektedir. Cam (2019) yaptigi arastirmada, LEGO® Mindstorms ile robotik destekli
programlama egitiminin, problem ¢ézme becerilerini gelistirdigini ve ayni zamanda akademik
basariyi artirdigl sonucuna varmistir.

Programlama egitimi, soyut disliinme becerisi gerektirdigi ve kod vyapilarinin
karmasikhgindan dolayi 6grencilere zor ve sikici gelebilmektedir (Catlak, Tekdal & Baz, 2015).
Bu duruma alternatif olarak blok tabanli programlama araclari gelistirilmistir (Bilir, 2019). Bu
sayede egitsel robotun cesidine bagh olarak farkl kodlama ortamlari kullanilabilmektedir
(Ekin, 2022). Boylelikle 6grenciler kiclk yaslardan itibaren robot setlerini programlayarak
tepkilerini fiziksel ortamda somut bir sekilde gérme olanagina sahip olmaktadirlar (Ozer,
2019). Egitsel robotlar robotik ve programlama egitiminin yani sira bilim, fen, mihendislik gibi
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bircok alanda énemli bir égrenme araci olarak kullanilmistir (Uggiil, 2013). Bu nedenle
gelistirilen robotik egzersizler, okul 6ncesinden liseye kadar ¢ocuklarin ilgisini gekmek, sosyal
ve bilissel becerilerini gelistirmek ve bilim, matematik, teknoloji ve bilisim gibi konulari
anlamalarini tesvik etmek igin kullanilmaktadir (Alimisis, 2013). Korkmaz ve ark., (2019)
tarafindan yapilan bir arastirmada egitsel robot setlerinin STEM beceri dlizeyleri {izerinde
olumlu bir etkiye sahip oldugu ve bunlarla olusturulan etkinliklerin 6grencilerin bilim, teknoloji
ve mihendislik alt disiplin becerilerine iliskin algilarini blylk 6l¢tide arttirdigi belirlenmistir.
Bir baska calismada, deney grubundaki 6grencilerin icin Lego Mindstoms NXT 2.0 robot kitini
kullandiktan sonra fen ve teknoloji derslerine yonelik tutumlarinin olumlu oldugu, akademik
basarilarinin arttigl ve bilimsel siire¢ becerilerini gelistirdikleri ortaya ¢ikmistir (Ozdogru,
2013).

Yasam boyu karsimiza ¢ozilmeyi bekleyen birgok problem durumlar g¢ikmaktadir.
21.ylzyil becerisi olarak tanimlanan problem ¢ézme becerileri, dnceden edinilen bilgiler
1siginda karsilastigl yeni bir sorunu ¢ézme durumu olarak tanimlanmaktadir (Karakus, 2000).
Tatlisu (2020)’'nun yaptigl arastirmayi inceledigimizde, Robotis egitsel robot kiti kullanilarak
yapilan uygulamalarin 6grencilerin problem ¢6zme becerisine olumlu etki ettigi
belirtiimektedir. Bagka bir arastirmayi inceledigimizde, Lego Mindstorms Ev3 egitsel robot set
ile yapilan deneysel bir ¢alismada, programlama etkinliklerinin bilgisayar programlama
acisindan akademik basariya, 6grencilerin problem ¢6zme ve mantiksal-matematiksel
distiinme becerilerine etkisi arastirilmis. Arastirma, Scratch ile ilgili oyunlara ve diger
geleneksel ogretim etkinliklerine dayali egitim programlarina kiyasla, Lego Mindstorms Ev3
tasarim etkinliklerine dayali egitim programlarinin 6grencilerin problem ¢6zme becerileri
Uzerinde daha olumlu bir etkiye sahip oldugunu ortaya koymustur (Korkmaz, 2018).

Lind'e (1998) gore bilimsel strec¢ becerileri, bilgiyi organize ederken, sorunlara ¢6ziim
Uretirken ve problem ¢ozerken kullandigimiz zihinsel yetilerdir. Okkesim (2014) tarafindan
yapilan ¢calismada, Lego Mindstroms NXT robotik egitim seti ile fen deneyleri tamamlandiktan
sonra deney grubundaki Ogrencilerin bilimsel slire¢ becerilerinin kontrol grubundaki
ogrencilerden anlamli derecede farkli oldugu goésterilmistir.

Son yillarda robotik egitimine verilen 6nem artmis ve bir¢ok firma robot egitim seti
Uretmeye baslamistir (Afari ve Khine 2017). Popdilerligi artan bu egitsel robotik kitler, daha ¢cok
soyut olan kavramlari 6grencilerin anlayabilecekleri sekilde somutlastirmaya yardimci oldugu
icin 6grenme ortamlarinda tercih edilmektedir (Numanoglu ve Keser, 2017) Ayni zamanda
egitsel robot kitler 6grenenin aktif rol almasini saglayarak hayalindeki tasarimi insa etmesine
de imkan tanir (Kilic, 2020). Bu nedenle, 6zellikle 6zel egitim kurumlarinda, bilim ve sanat
merkezlerinde ve bunlara erisimi olan devlet okullarinda egitsel robot setlerinin sinifta
kullanimi yayginlasiyor (Kiran, 2018; Ozer, 2019). 2012'den bu yana diinyada artis gésteren bu
alandaki arastirmalarin Glkemizde de son yillarda bir bilyiime kaydettigi sdylenebilir. Ulkelerin
degisen egitim politikalarinin bir sonucu olarak robot kitlerinin maliyetinin diismesi ve daha
kolay erisilebilir hale gelmesi bu artisin nedenleri arasinda yer almaktadir (Kog¢ Senol, 2012).

Egitimde bircok alanda kullanimi artan bu setlere yatirimlar yapiimakta ve bu nedenle
ogrenme Uzerindeki etkilerinin cok yonli arastiriimasi gerekmektedir. Genel etkiyi belirlemek
icin egitim robotu setleri kullanilarak ¢esitli yer ve zamanlarda kiiclik 6rneklemler kullanilarak
yapilan cesitli calismalardan elde edilen bulgular birlestiren meta-analiz yontemi, bugiine
kadar yapilan arastirmalara kapsamli bir genel bakis saglayabilir. Bu nedenle egitsel robot
setlerinin etkililigini genis ¢ergcevede ortaya gikarmak amaciyla Turkiye’de son yillarda yapilan
tez calismalari dogrultusunda bir meta analize ihtiya¢ duyulmustur. Ulkemizde yapilan
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arastirmalarda egitimde kullanilan egitsel robot setlerin etkisini konu alan bir meta analiz
¢alismasina rastlanmamistir. Bu g¢ercevede arastirmanin amaci; egitimde kullanilan egitsel
robot setlerin 6grencinin problem ¢6zme, akademik basari ve bilimsel siire¢ becerilerine olan
etkisini meta-analiz yontemi ile belirlemek ve egitsel robot setlerin kullaniminin genel etkisini
ortaya cikarmaktir. Calismada egitsel robot setlerin kullaniminin birden fazla degiskene olan
etkisine bakildigindan alinyazina énemli katkida bulunabilecegi distinilmektedir.

Yontem

Bu arastirmada alanyazin tarama yodntemlerinden farkli olarak ¢alismalarin nicel
verilerini birlestirme ve analiz etme imkani sunan meta analiz yontemi kullanilmistir. Bilimsel
arastirmalarda cesitli hipotezler kurularak denemeler yapilir ve veriler elde edilir. Elde edilen
bu veri toplulugundan genel bir yargiya varmak icin bu verilerin birlestirilmesi ve analiz
edilmesi gerekmektedir. Alanyazin tarama yontemlerinden biri olan meta-analiz yonteminin
de bu amagla kullanildigi arastirmalar sonucunda karsimiza ¢ikmaktadir. Dinger (2021)’ e gore
meta-analiz yontemi, benzer alanda yapilmis ¢alismalarin belirlenmis olgitler dogrultusunda
gruplandirildiktan sonra elde edilen nicel verilerden genel bir sonug olugturma yontemidir.
Meta analiz, ayni amagla arastirma yapmis olan farkh g¢alismalardan en dogru sonuca
ulasabilmektir (Akgil, 1995). Metal analiz yontemi tanimlamalarda da gorildugi Gzere bir Gst
analiz gerektiginde kullaniimaktadir.

Verilerin Toplanmasi

Meta analiz yontemi de bilimsel arastirma yonteminde izlenen islem basamaklarindan
olusur. Dinger(2014) meta analiz yonteminin islem basamaklarini 10 alt baslk altinda
siralamistir. Bunlardan veri toplamaya yonelik basamaklar asagidaki sekilde siralamistir;

* Amaclar ve hedeflerin belirlenmesi,

e Alanyazin taramasi,

e Olgiitlerin belirlenmesi,

e Calismalarin kodlanmasi,

* Bagimli ve bagimsiz degiskenlerin belirlenmesi,

Ote yandan verilerin analizi ve yorumlanmasina yonelik 5 islem basamagi asagida
siralanmistir;

e Verilerin analizi

e Etki blyuklGginin belirlenmesi

* Model secimi ve heterojenlik testi
* Genel Etkinin Hesaplanmasi
eYorumlama

Amac ve Hedefler

Calismada ilk olarak arastirmalar sonucunda ana konu egitsel robot setlerin egitimde
kullanimi olarak belirlenmistir. Egitsel robot setlerin kullanildigi calismalar incelendiginde bu
setlerin daha cok egitimde kullaniminin akademik basari, problem ¢ézme ve bilimsel sireg
becerilerine etkisinin arastirildigi gortilmektedir. Bu nedenle bu becerilere olan genel etkinin
arastirilmasi amacglanmistir.
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Alanyazin Taramasi

Calismanin amaci belirlendikten sonra genis ¢aph bir alan yazi taramasi yapilmasi
gerekmektedir. Bu ¢alismada alanyazin taramasinda 2010-2021 yillari arasinda yayinlanmis
Tirkge kaynaklara ulasiimaya ¢ahsiimistir. “Egitsel robot”, “Robotik programlama”, “Robotik
uygulama”, “Lego”, “Robotik etkinlikler”,” Robotik kodlama”, “Programlama egitimi”, ”Egitsel
robot setler” gibi anahtar sdzciikler kullanilarak YOK Tez Arama veri tabanlarinda alanyazin
taramas! yapilmistir. Tarama sonucunda yliksek lisans ve doktora tezlerinden olusan 75
¢alismaya ulasiimigstir.

Olciitlerin Belirlenmesi

Konusu belirlenmis bir meta-analiz ¢alismasi igin belirli zaman araliklari, bireysel
calismalarin bulgulari, belirli bir yayin stili, veri tabanlari, anahtar kelimeler ve deneysel
deneyler gibi 6zellikler olmalidir. (Dinger, 2021). Bu arastirmada 6gretim teknolojileri alaninda
2 uzman gorisu alinarak galismalarin dahil edilme 6lgitleri sunlardir:

e Calismanin 2010-2021 yillari arasinda olmasi,

Turkce dilinde yazilmis yiiksek lisans tezi ve doktora tezi olmasi,
e Sadece egitim alaninda egitici robot setlerin kullaniimasi,
¢ Calismanin deneysel-yari deneysel olmasi,

e Calismanin kontrol gruplu deneysel ya da o6n test- son test kontrol grupsuz tek
orneklem modeli kullanan ¢alismalar olmasi,

¢ Calismanin akademik basari, problem ¢6zme ya da bilimsel slire¢ becerilerinden en az
birine etkisinin olmasi,

e Calismada parametrik veya parametrik olmayan testlerin istatistik sonuclarina gore;
orneklem sayisi (n), standart sapma (ss) ve aritmetik ortalama (x), t degeri, Z,U ve F
degerleri gibi nicel verilerin yer almasi.

Calismalarin Kodlanmasi

Alanyazin arastirmasi yoluyla bulunan tim calismalarin meta-analize dahil edilmesi,
yanlis ve carpik bulgulara yol acabilir (Demir, 2013). Bu nedenle bir kodlama formu
kullaniimistir. Form sunlari icermektedir; ¢alismanin adi, bashigl, ¢alismanin yazari, tird,
yontemi, calismanin igerigi, yayin yili bashgi altinda 6rneklem grubu, érneklem biyuklGgu,
olglilen tema, kullanilan egitsel robot set, icerik ve etkinlik siiresi, calismanin verileri bashgi
altinda calismada yer alan nicel veriler (aritmetik ortalama, standart sapma, t, p, Z, U ). Buna
gore; 6 doktora tezi ve 26 yiksek lisans tezi olmak Uzere toplam 32 calisma dahil edilme
kriterlerini karsiladigi icin calismaya dahil edilmis ve toplam 41 veri kullanilmistir. Calismalarin
yogun olarak 2019 ve 2020 vyillarinda oldugu gozlenmektedir. Arastirmaya dahil edilen
calismalarin %48.8 oraninda akademik basariyi, %19.5 oraninda bilimsel sirec¢ becerileri ve
%31.7 oraninda problem ¢6zme becerilerinin ele alindigi goriilmektedir. Calismalarda en ¢ok
Lego Mindstorms EV3 egitim setinin kullanildigi gérilmektedir. Bunu sirasi ile %18.7 orani ile
Lego Mindstorms NXT Arduino Set ve %15.6 orani ile Lego Wedo 2.0 takip etmektedir.

Akademik basariyi konu edinen 16 yiiksek lisans tezi, 3 doktora tezi toplamda 19 ¢alisma
bulunmaktadir. Calismalarin 6zellikle 2019 yilinda yogunlastig ve en fazla ortaokul diizeyinde
ylksek lisans calismalari oldugunu soyleyebiliriz. Problem ¢6zme becerilerine iliskin 7 yiksek
lisans tezi, 4 doktora tezi toplamda 11 calisma bulunmaktadir. Calismalarin en ¢ok ortaokul
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dizeyinde oOzellikle 2019 ve 2020 vyillarinda yogunlastigi gorilmektedir. Bilimsel sireg
becerilerine iliskin 8 ylksek lisans tezi bulunmakta fakat doktora tezi bulunmamaktadir.
Calismalarin en fazla %37.5 orani ile 2019 yilinda yogunlastigi ve ortaokul 6grenim diizeyinde
calismalarin daha fazla oldugu gorilmektedir.

Bagimli ve Bagimsiz Degiskenlerin Belirlenmesi

Egitsel robot setlerin 6grencilerin akademik basari, problem ¢6zme ve bilimsel siire¢
becerileri Gizerine etkisi ile ilgili bulunan etki blyuklikleri bagimli degiskeni; érneklem sayisi,
ortalama ve standart sapma degerleri ise bagimsiz degiskeni olusturmaktadir.

Verilerin Analizi

Bu ¢alismada 6ncelikle Microsoft Excel 2016 programi kullanilarak kodlama formunun
veri girisi yapilmistir. Meta analize dahi edilen galismalarin etki blyukliklerini hesaplamak igin
Comprehensive Meta Analysis v2.0 (CMA) programi, betimsel verilerin analizinde ise Excel
2016 programi kullaniimistir. CMA programi, birbirinden bagimsiz olan galismalarin farkli
formatlarda rapor edilen bulgularini birlestirerek genel etki blyuklGglini hesaplamamizi
saglar. Ayrica dahil edilen calismalarin ayni hipotezi test edip etmediklerini belirlemek icin de
CMA programi ile heterojenlik testi yapilmistir. Dinger(2021)’e gore bagimsiz galismalarin
homojen oldugu durumlarda meta analiz modellerinden sabit etkiler modeli, ¢alismalarin
heterojen oldugu durumlarda ise rastgele etkiler modeli kullanilmaldir. Bu durumda
¢alismalarin etki blyukllkleri istatistiksel olarak anlamlidir ve heterojenlik testinin bulgularina
gore farkh bir dagilim sergilemektedir. Sonug¢ olarak, bu arastirmada etki biyikliklerini
hesaplamak ve degerlendirmek icin rastgele etkiler modeli kullaniimistir.

Etki Biiyiikliigii
Meta analizin temelini olusturan bu kavram bize bagimsiz degiskenin bagimli degiskeni

ne kadar olumlu ya da olumsuz etkiledigini gosterir (Dinger,2021). Arastirmada asagida verilen
Cohen, Manion ve Morrison (2007)'ne gore etki blylkligu siniflandirmasi kullaniimistir.

Etki bayUkIGgU icin 1,01< d degeri gliclli bir etkiyi, 0,51<d<1,00 orta dlizeyde bir etkiyi,
0,21<d<0,50 ise kiiguk bir etkiyi ve 0<d<0,20 ise zayif diizeyde bir etkiyi ifade etmektedir.

Bulgular

Calismanin bu boéliminde, 6ncelikle egitsel robot setlerinin 6grencilerin akademik
basarilari, problem ¢6zme ve bilimsel slre¢ becerileri lizerindeki etkisini arastirmak icin
toplanan calismalar hakkinda tanimlayici bilgiler verildikten sonra, her bir arastirma sorusu
icin etki blyuklikleri hesaplanmis ve yorumlanmistir.

Calismalarin Etki Buyiikliiklerine Yonelik Analiz ve Bulgular

Bu calismada toplam 32 calisma ve 41 veri incelenmistir. Diger 43 calisma, kullanilan
yontemin nitel olmasi, etki blylikliginiin hesaplanabilmesi icin gerekli istatistik bilgilerin yer
almamasi, deneysel ¢alisma olmamasindan dolayl meta analize dahil edilmemistir. Egitsel
oyun setlerinin akademik basari, bilissel slirec becerileri ve problem ¢6zme becerilerine etki
degerleri cesitli analizler sonucu elde edilmistir. Etki degerlerini yorumlamak icin Cohen ve
digerleri (2007) etki degerleri siniflandirmasi uygulanmistir.
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Akademik Basariya iliskin Calismalarin Etki Biiyiikliigiine Ait Bulgular

Arastirmaya dahil edilen c¢alismalarin 20'sinin akademik basari (zerindeki etkiyi
inceledigi tespit edilmistir. Bu arastirmalarda hem parametrik hem de parametrik olmayan
test istatistiklerinin kullanildigi ve tek grup 6n test-son test deneysel yoéntem ile kontrol gruplu
yari deneysel yontemlerin de yer aldigi gorilmistir. Deney ve kontrol gruplarinin aritmetik
ortalama, standart sapma, 6rneklem blyukIGgu, t, F veya r gibi istatistiksel degerlerini standart
bir 6lcim degerine donistlirmek icin belirli formiller kullanilarak, elde edilen veriler
dogrultusunda etki blyukligu belirlenmistir. Tablo 1'de her bir ¢alisma igin Hedges'in g etki
blyuklGgl, standart hata, varyans, alt-tst sinir, Z-degeri ve istatistiksel anlamlilik degeri
listelenmistir.

Tablo 1. Akademik basariya iliskin galismalarin Hedges g etki buylklGgi analizinin galismalara
ait bulgulan

Calismanin Adi istatistikler
Hedgesg Lo Varvans B b egen  POCET

Ozdogru, 2013 1,228 0,299 0,089 0,643 1,813 4,112 0,000
Cukurbasi, 2016 1,577 0,476 0,227 0,644 2,510 3,312 0,001
Yildirim, 2020 1,935 0,349 0,122 1,250 2,619 5,541 0,000
Cam, 2019 0,576 0,284 0,081 0,019 1,133 2,025 0,043
Hangin, 2019 0,208 0,184 0,034 -0,153 0,569 1,129 0,259
Yolcu, 2018 0,618 0,294 0,086 0,042 1,195 2,104 0,035
Usengiil, 2019 1,291 0,311 0,097 0,680 1,901 4,145 0,000
Uguz, 2019a 3,184 0,490 0,240 2,223 4,144 6,496 0,000
Uguz, 2019b 2,219 0,337 0,114 1,558 2,879 6,581 0,000
Cakir, 2019 0,223 0,213 0,045 -0,195 0,641 1,047 0,295
Simsek, 2019 0,813 0,296 0,088 0,233 1,394 2,747 0,006
Saygil, 2020 0,338 0,152 0,023 0,039 0,636 2,214 0,027
Gindogdu, 2020 0,755 0,260 0,068 0,246 1,265 2,906 0,004
Yiiksel, 2019 0,234 0,248 0,061 -0,252 0,720 0,944 0,345
Altay, 2019 1,327 0,353 0,124 0,635 2,018 3,762 0,000
Akcay, 2018 0,313 0,346 0,119 -0,364 0,990 0,906 0,365
Tekin, 2020 0,325 0,156 0,024 0,019 0,632 2,080 0,038
Kiling, 2014 0,690 0,279 0,078 0,144 1,237 2,475 0,013
Eraslan, 2015 2,456 0,315 0,099 1,838 3,074 7,788 0,000
Kus, 2016 1,474 0,284 0,080 0,918 2,030 5,198 0,000

Tablo 1’de verilen Hedges g katsayisi O ile 0,2 arasinda zayif etkiye sahip calismanin
olmadigi, 0,21 ve 0,50 arasinda olan 6 calismanin kiiclik, 0,51 ve 1 arasinda olan 5 ¢alismanin
orta,1,01’den bilylik 9 calismanin ise glcli dizeyde etki blylkligine sahip oldugu
gorilmektedir.
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Tablo 2. Sabit ve rastgele etkiler modeline gore etki buyukliklerine ait bulgular

Model N Genel Z Standart %95’lik Gliven Heterojenlik
Etki Hata Araligi
Biiyiiklugu
Alt Ust sd Q p t

Sinir Sinir

Sabit 20 0,749 12,993 0,058 0,636 0,862 19 138,246 0,000 86,256
Etkiler

Rastgele 20 1,031 6,404 0,161 0,716 1,347

Etkiler

Analizde kullanilan 20 ¢alisma icin etki blyuklGgu degerleri Tablo 2'de gdsterilmektedir.
Heterojenlik testi, sabit etkiler modeline goére 138,246 Q degeri ile sonuglanmistir. Bu deger
X2 tablosunda %95 anlamlilik diizeyinde on dokuz serbestlik derecesiicin esik degerin Gzerinde
oldugundan (df=19 icin X2 (0.95)=30.14) calismalarin cesitlilik gosterdigi tespit edilmistir.
Heterojen yapisi, rastgele etkiler modelinin benimsenmesini gerektirmistir. Tablo 2'e goére
rastgele etkiler modelinin etki degeri 1.031'dir. Cohen ve digerleri (2007) tarafindan yapilan
siniflandirmaya gore bu deger, egitsel robot setlerinin akademik basari lizerinde 6nemli bir
etkiye sahip oldugunu gostermektedir. Bunun isiginda su soylenebilir; egitsel robot setlerin
akademik basari tGzerindeki etkisinin pozitif yonde ve gliclli dlizeydedir.

Bilimsel Siireg Becerilerine iliskin Galismalarin Etki Bilyiikliigiine Ait Bulgular

Dahil edilen arastirmalardan 8'inin bilimsel slire¢ becerileri Gizerindeki etkiyi inceledigi
ortaya ¢cikmistir. Tablo 3'te her bir calisma icin Hedges'in g etki blylklGgl, Z-degeri, standart
hata, alt-Ust sinir, varyans ve istatistiksel anlamhlik degeri listelenmektedir.

Tablo 3. Bilimsel siire¢ becerilerine iliskin ¢alismalarin Hedges g etki blyikligu analizinin
calismalara ait bulgulari

Calismanin adi istatistikler
Hedges g St:':::rt Varyans LiAnI1tit L:Jr::t Z-Degeri  p-Degeri
Gayir, 2010 0,028 0,310 0,096 -0,579 0,636 0,091 0,928
Ozdogru, 2013 1,471 0,309 0,095 0,866 2,077 4,762 0,000
Okkesim, 2014 1,014 0,330 0,109 0,368 1,661 3,074 0,002
Kirtay, 2019 1,304 0,282 0,079 0,752 1,856 4,627 0,000
Gakir, 2019 0,344 0,214 0,046 -0,075 0,764 1,608 0,108
Simsek, 2019 0,216 0,285 0,081 -0,342 0,775 0,759 0,448
Akgay, 2018 0,736 0,220 0,048 0,305 1,167 3,347 0,001
Kog Senol, 2012 0,310 0,312 0,097 -0,302 0,921 0,993 0,321

Tablo 3’te verilen Hedges g katsayisi O ile 0,2 arasinda 1 ¢alismanin zayif, 0,21 ve 0,50
arasinda olan 3 ¢alismanin kii¢lik, 0,51 ve 1 arasinda olan 1 ¢alismanin orta,1,01’den biyik 3
calismanin ise glicli diizeyde etki biiytukligine sahip olan ¢alismalar oldugu goriilmektedir.
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Tablo 4. Sabit ve rastgele etkiler modeline gére etki buylkliklerine ait bulgular analizinin
¢alismalara ait bulgulari

Model N Genel Z Standart  %95’lik Giiven Heterojenlik
Etki Hata Araligi
Biiyiikliigu -
Alt Ust sd Q p t
Sinir Sinir
Sabit Etkiler 8 0,650 6,746 0,096 0461 0839 7 23,391 0,001 70,074
Rastgele 8 0,671 3,747 0,179 0,320 1,022
Etkiler

X2 tablosu %95 anlamhhk dizeyinde yedi serbestlik derecesi icin kritik degeri astigindan
(df=7 icin X2 (0.95)= 14.07) ve p<.05 duslik oldugundan calismalarin heterojen oldugu kabul
edilmistir. Heterojen bir yapiya sahip oldugu icin rastgele etkiler modeli benimsenmistir.
Rastgele etkiler modelindeki etki degeri Tablo 4'de gosterildigi gibi 0,671'dir. Cohen ve
digerlerinin (2007) siniflandirmasina gére bu deger, egitsel robot setlerinin bilimsel siireg
becerileri Gizerinde orta diizeyde bir etkiye sahip oldugunu gostermektedir. Dolayisiyla egitsel
robot setlerinin bilimsel slireg becerileri tizerindeki etkisi pozitif ve orta diizeydedir.

Problem Cozme Becerilerine iliskin Calismalarin Etki Biiyiikliigiine Ait Bulgular

Analize dahil olan arastirmalardan 11'inin problem ¢dzme becerileri Uzerindeki etkiyi
inceledigi goriilmustiir. Tablo 5'de her bir calisma icin Hedges'in g etki blyuklGgu, standart
hata, varyans, alt-Gst sinir, Z-degeri ve istatistiksel anlamhlik degeri listelenmektedir.
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Tablo 5. Problem ¢6zme becerilerine iliskin ¢alismalarin Hedges g etki blylkligu analizinin

¢alismalara ait bulgulari

Calismanin adi istatistikler
Hedges g :taatt;dart Varyans filrtnit Ei:r:it Z-Degeri  p-Degeri

Silik, 2016 0,418 0,269 0,072 -0,109 0,946 1,553 0,120
Ozenoglu, 2020 0,059 0,134 0,018 -0,203 0,322 0,445 0,657
Gam, 2019 0,611 0,289 0,084 0,044 1,178 2,112 0,035
Koca, 2020 0,898 0,412 0,169 0,092 1,705 2,183 0,029
Sinap, 2017 1,159 0,254 0,064 0,662 1,656 4,571 0,000
Uguz, 2019a 1,186 0,261 0,068 0,675 1,698 4,544 0,000
Uguz, 2019b 0,996 0,223 0,050 0,558 1,433 4,459 0,000
Tatlisu, 2020 1,180 0,168 0,028 0,851 1,510 7,019 0,000
Canbeldek, 2020 1,328 0,247 0,061 0,844 1,812 5,374 0,000
Secer, 2020 0,681 0,157 0,025 0,372 0,990 4,325 0,000
Akbiyik, 2019 1,899 0,306 0,093 1,300 2,498 6,212 0,000
Kog, 2019a 0,883 0,365 0,133 0,168 1,598 2,419 0,016
Kog, 2019b 1,074 0,338 0,114 0,411 1,737 3,175 0,001

Tablo 5’de verilen Hedges g katsayisi O ile 0,2 arasinda 1 ¢calismanin zayif, 0,21 ve 0,50
arasinda olan 1 ¢alismanin kiglk, 0,51 ve 1 arasinda olan 5 ¢alismanin orta,1,01’den biyik 6
calismanin ise glicli diizeyde etki biiytklGgiine sahip olan ¢alismalar oldugu gérilmektedir.

Tablo 6. Sabit ve rastgele etkiler modeline gore etki biyukliklerine ait bulgular analizinin
calismalara ait bulgulari

%95’lik Gliven

Genel Standart Araligi Heterojenlik
Model N Etki z Hata -
Biiyukliigi Alt Ust sd Q Y t
Sinir Sinir
Sabit 13 0,796 12,754 0,062 0,673 0,918 12 61,987 0,000 80,641
Etkiler
Rastgele 13 0,934 6,253 0,149 0,641 1,227

Etkiler

Analiz edilen 11 ¢alismaya ait 13 veri noktasinin etki blyukligl degerleri Tablo 18'de
gosterilmektedir. Heterojenlik testi, sabit etkiler modeline gére 61,987 Q degeri ile
sonuglanmistir. Bu deger X? tablosunda %95 anlamlilik diizeyinde on iki serbestlik derecesine
karsilik gelen kritik degerden (df=12 icin X2 (0.95)= 21,03) biyiik oldugu ve p<.05 kii¢clik olmasi
calismalarin gesitlilik gosterdigi tespit edilmistir. Heterojen yapisi, rastgele etkiler modelinin
benimsenmesini gerektirmistir. Tablo 6'a gore, rastgele etkiler modelinin etki degeri 0,934'tlr.
Cohen ve digerlerinin (2007) siniflandirmasina gére bu deger, egitsel robot setlerinin problem
¢6zme becerileri lizerinde orta diizeyde bir etkiye sahip oldugunu gdstermektedir. Sonug
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olarak egitsel robot setlerin problem ¢6zme becerileri lizerindeki etkisinin pozitif yonde ve
orta diizeyde oldugu sdylenebilir.

Yayin Yanliligina iliskin Bulgular

Huni Grafigi, bir calismanin homojenlik/heterojenlik testi hakkinda ve ayni zamanda o
¢alismada yayin yanhhgi olup olmadigi hakkinda bize bilgi vermektedir (Dinger,2021). Grafikte
¢alismalarin simetrik ve Ust tarafta toplanmasi halinde ¢alismanin yayin yanhhg olmadigi
anlamina gelebilir. Fakat grafik Uzerinden yorumlamanin mimkin olmadigi ya da
arastirmacinin  emin olmadigi durumlarda da c¢esitli yayin yanlihg istatistikleri de
kullanilmaktadir.

Asagida bagimh degiskenlerimize ait incelenen g¢alismalarin Comprehensive Meta
Analysis v2.0 (CMA) programi ile yapilan analiz sonuglarindan huni grafigi ve Rosenthal’in Hata
Koruma Sayisi Verileri yer almaktadir. Huni grafigine bakildiginda ¢alismalarin simetrik bir yapi
gostermedigi fakat grafikten de istatistiksel bir sonu¢ ¢ikaramadigimizdan Rosenthal’in
Korumali N (Rosenthal’s Fail Safe N) istatistigine basvurulmustur. Long (2001)’a gore bu teknik;
istatistiksel olarak anlamli sonuglari istatistiksel olarak 6énemsiz bir bulguya dénistiirmek igin
kac tane sifir-bos makaleye ihtiyac duyulacagini gostererek bir meta-analizin kararlihg
hakkinda bilgi saglar. Rosenthal (1979) bu teknik ile alanyazindaki orijinal ¢alismalar ile
derlenen ¢alismalar arasindaki oranla basa ¢ikabilmeyi amaglamaktadir. Makul bir oran olarak
5k +10 formlini ortaya koymaktadir. Yani tim calismalarin gdzden gegirilen galismalara
orani 5 katindan 10 fazladir. Tabi durum k=1 olarak alindiginda gecerlidir. Card (2012)’e gére
bu istatistik sonucu elde edilen hata koruma sayisi, analize dahil edildiginde etki blylkligu
degerini 6nemsizlestirebilecek ¢alisma sayisini ifade etmektedir.

Funnel Plot of Standard Error by Hedges's g

0,0
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0,4

0,5

-4 -3 -2 -1 0 1 2 3 4

Hedges's g
Sekil 1. Akademik basariya iliskin calismalarin etki blytkliklerine ait huni grafigi

Sekil 1’deki huni grafiginde calismalarin ¢ok fazla asimetrik olmadigi gorilmektedir.
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Tablo 7. Akademik basariya iliskin Rosenthal’in hata koruma sayisi verileri

Veri Tiirii Deger

incelenen Calismalarin Z degeri 15.09
incelenen Calismalarin p degeri .000
Alfa .005
Yon 2.000
Alfa icin Z degeri 1.95
incelenen Calisma Sayisi 20
Hata koruma Sayisi 1167

Tablo 7’e gore; p- degerinin alfa degerinden bliylik olmasi icin analize dahil edilmesi
gereken calisma sayisi (hata koruma sayisi), 1167°dir. Rosenthal’in Korumali N istatistigine
gore incelenen 20 calismanin etki blytkIGgu derecesini olumsuz etkileyecek 1167 calismaya
daha gerek gorilmektedir. Tablo 7'de verilen hata koruma sayisi, 5k+10 formduli ile
hesaplanan (5*20+10)=110 sayisindan oldukca yiksek oldugundan bu calismada yayin
yanlihginin olmadigi ve glvenilir oldugu soylenebilir.

Funnel Plot of Standard Error by Std diff in means
0,0

0,1

0,2

Standard Error
O

0,3

04
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Std diff in means

Sekil 2. Bilimsel siireg becerilerine iliskin galismalarin etki buyukliklerine ait huni grafigi

Sekil 2’deki huni grafiginde calismalarin ¢ok fazla asimetrik olmadigl ve sadece 2
calismanin c¢izginin disinda oldugu goérilmektedir. Bazi calismalarin huni disinda olmasi
calismalarin heterojen yapida oldugunu gostermektedir.

Tablo 8. Bilimsel slreg becerilerine iliskin Rosenthal’in hata koruma sayisi verileri

Veri Turii Deger

incelenen Calismalarin Z degeri 6.809
incelenen Calismalarin p degeri .000
Alfa .005
Yoén 2.000
Alfa igin Z degeri 1.95
incelenen Calisma Sayisi 8
Hata koruma Sayisi 89

Tablo 8’e gore; p- degerinin alfa degerinden blyilk olmasi i¢in analize dahil edilmesi
gereken calisma sayisi (hata koruma sayisi), 89’dur. Rosenthal’in Korumali N istatistigine gore
incelenen 8 calismanin etki blylklGgl derecesini olumsuz etkileyecek 89 calismaya daha
gerek gorilmektedir. Tablo 8’de verilen hata koruma sayisi, 5k+10 formalu ile hesaplanan
(5*8+10)=50 sayisindan yiiksek oldugundan bu galismada yayin yanhhginin olmadigi ve
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glvenilir oldugu soylenebilir
Funnel Plot of Standard Error by Std diff in means
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Sekil 3. Problem ¢6zme becerilerine iliskin ¢calismalarin etki blyukllklerine ait huni grafigi

Sekil 3’de c¢alismalarin ¢ok fazla asimetrik olmadigi ve bazi ¢alismalarin huni disinda
olmasi calismalarin heterojen yapida oldugunu gostermektedir.

Tablo 9. Problem ¢6zme becerilerine iliskin Rosenthal’in hata koruma sayisi verileri

Veri Tiirleri Deger
incelenen Calismalarin Z degeri 13.421
incelenen Calismalarin p degeri .000
Alfa .005
Yon 2.000
Alfa igin Z degeri 1.95
incelenen Calisma Sayis! 13
Hata koruma Sayisi 597

Tablo 9’a gore; p- degerinin alfa degerinden biylk olmasi igin analize dahil edilmesi
gereken calisma sayisi (hata koruma sayisi), 597’dir. Rosenthal’in Korumali N istatistigine gore;
incelenen 13 ¢alismanin etki blylkligu derecesini olumsuz etkileyecek 597 galismaya daha
gerek gorulmektedir. Tablo 9’da verilen hata koruma sayisi 5k+10 formilid ile hesaplanan
(5*13+10)=75 sayisindan oldukca yiksek oldugundan bu calismada yayin yanhliginin olmadigi
ve gilvenilir oldugu soylenebilir.

Sonuglar

Alanyazin tarama sonucunda son 10 yilda Tirkiye’de egitsel robot setler kullanilarak
arastirma yapan yiksek lisans ve doktora tezinden olusan 75 calismadan olclitlere uyan 32
calisma meta analize dahil edilmistir. Ancak bazi calismalar birden fazla bagimli degiskene olan
etkiyi arastirdigi icin toplamda 41 veri kullanilmistir. Egitsel robot setlerin akademik basari,
problem ¢d6zme becerisi ve bilissel slire¢ becerilerine olan etkisinin analiz sonuclari 3 ayri
basliklar halinde asagida yorumlanmustir.

Akademik basariya iliskin sonuclar sunlardir;
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Arastirmanin birinci alt problemi olan “Egitsel robot setlerin, 6grencilerin akademik
basarilari lzerindeki etkisi nedir?” sorusuna iliskin dahil edilme kriterlerine uygun
¢alismalardan meta analiz yontemi ile birlestirilerek elde edilen genel etki pozitif yonde ve
glicli duzeydedir. Alan yazinda yapilan arastirmalarda ise bu sonucu destekleyen bircok
arastirma oldugu gibi etki baytkligiinin dislik dizeyde oldugu calismalara da rastlanmistir.
Talan (2021), egitsel robotik uygulamalarin akademik basariya etkisine iliskin ulusal ve
uluslararasi alanda yapilan deneysel ¢calismalari meta analiz yontemiyle incelemistir. Arastirma
sonucunda, egitsel robotik uygulamalarinin akademik basari izerinde olumlu fakat diisik
diizeyde bir etkiye sahip oldugu sonucu elde edilmistir. Baska bir calismada ise, Gliney Kore'de
fen mufredati icerikli robotik ile gelistirilmis sorgulamaya dayali 6grenmenin 10 hafta siiren
deneysel bir arastirma yoluyla motivasyon ve akademik basariya etkisi incelemistir (Park,
2015). Arastirmada Fen dersi deney grubunda robotik ile gelistirilmis sorgulamaya dayal
yaklagimi ile kontrol grubu ise geleneksel yontemlerle islenmistir. Aragtirma sonuglarina gore,
kontrol grubuna kiyasla deney grubu hem motivasyon hem de akademik basarida dnemli bir
gelisme gostermistir. Egitsel robot setler, fen egitimi, programlama egitimi, STEAM ve
kodlama gibi bircok alanda kullanilmaktadir. Meco (2021)'nun yaptigi arastirmadan elde
edilen bulgulara gore, Arduino ile desteklenmis, fen, mihendislik, matematik ve teknoloji
egitiminin 6grencilerin akademik basarilarinda anlamli bir fark bulunmustur.

Problem ¢6zme becerisine iliskin sonuglar sunlardir;

Arastirmanin ikinci alt problemi olan “Egitsel robot setlerin, 6grencilerin problem ¢ézme
becerileri Uzerindeki etkisi nedir?” sorusuna iliskin dahil edilme kriterlerine uygun
calismalardan meta analiz yontemi ile birlestirilerek elde edilen genel etki pozitif yonde ve orta
dizeydedir. Zhang ve Zhu (2022); egitimde robotigin artan kullanimiyla birlikte 2011'den
2021'e kadar yayinlanan 20 c¢alisma Uzerinde meta-analiz kullanarak egitim robotiginin K-12
ogrencilerinin yaraticilik ve problem ¢dézme becerileri lzerindeki etkisini incelemektedir.
Calismada elde edilen bulgulara gore, problem ¢6zme becerilerinin etki biylklik degeri 0.621
olarak bulunmustur. Calismada, 6grencilerin yaraticiligini ve problem ¢o6zme becerilerini
gelistirmek icin egitsel robotlardan yararlanmaya blyik 6nem verilmelidir sonucuna
ulasiimistir. Nam, Kim ve Lee (2019), yaptigi calismada kart kodlu robotik mufredati ve ilgili
etkinliklerin, anaokulu 6grencilerinin siralama ve problem ¢6zme becerileri lizerindeki
etkilerini incelemistir. Calismada anaokullari ile TurtleBot adl bir robot kullanarak kart kodlu
programlama egitimi ylratilmustir. Deney grubundaki cocuklarin siralama ve problem ¢ozme
testlerinde daha iyi performans gosterdigi bulgusu elde edilmistir. Arastirma egitsel robot
setlerinin kiiciik c¢ocuklarin dislinme becerilerini gelistirmek icin faydali oldugunu
gostermektedir.

Bilissel slirec becerilerine iliskin sonuclar sunlardir;

Arastirmanin Gclincl sorusu olan “Egitsel robot setlerin, 6grencilerin bilissel disinme
becerilerine olan etkisi nedir?” sorusuna iliskin dahil edilme kriterlerine uygun calismalardan
meta analiz yontemi ile birlestirilerek elde edilen genel etki degeri pozitif yonde ve orta
dizeydedir. Turan ve Aydogdu (2020)'nun yaptigi calisma robotik kodlama egitiminin okul
oncesi donem cocuklarinin bilimsel slire¢ becerilerine etkisini belirlemek amaciyla yapilmistir.
Bulgulara gore, robotik kodlama egitimi alan deney grubundaki cocuklarin bilimsel siireg¢
becerileri puanlarinin kontrol grubundaki cocuklara gére daha yliksek oldugunu gérialmdastar.

Aydogdu ve Turan (2020)'in yaptigl calisma robotik kodlama egitiminin okul 6ncesi
dénem cocuklarinin bilimsel siire¢ becerilerine etkisini belirlemek amaciyla yapilmistir.
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Bulgulara gore, robotik kodlama egitimi alan deney grubundaki ¢ocuklarin bilimsel sireg
becerileri puanlarinin kontrol grubundaki ¢ocuklara gore daha yiksek oldugu gorilmiustir.
Acisli (2017)" nin ortaokul yedinci sinif 6grencilerine robotik destekli lego egitim setleri ve
yenilenebilir enerji kaynaklarinin 6gretiminin 6grencilerin akademik basarilari ve bilimsel
sure¢ becerileri Gzerindeki etkilerinin incelendigi ¢alismada, yenilenebilir enerji kaynaklari
etkinliklerinin robotik yontemlerle yapilan destekli Lego egitim setleri, elde edilen verileri
analiz ederek 6grencilerin bilimsel siireg becerilerini olumlu yonde etkiledigi belirtilmistir. Alan
yazinda yapilan bir¢ok ¢alismada egitsel robot setlerinin bilimsel siire¢ becerilerine olumlu
yonde etkiledigi goriilmektedir (Sullivan, 2008).

Oneriler

1. CGalismada yasanan zorluklardan biri etki blyukliginin hesaplanabilmesi igin gerekli
istatistik bilgilerinin calismada tam olarak yer almamasidir. Meta analizde etki
blytklGglinin hesaplanabilmesi icin incelenen calismalarin istatistiksel analizlerinin
dogru sekilde raporlanmasi gerekmektedir. Bu yizden; her calismanin belli standartlara
uygun sonuglari sunmasi, etki buyukliklerinin hesaplanmasina yardimci olacaktir.

2. Deneysel calismalarin ¢ogunda grup ici ya da gruplar arasi yontemler uygulanmakta ve
bunlar arasinda anlamli bir fark olup olmadigi p- degeri ile degerlendiriimektedir. Fakat
bu noktadan dahaileri bir durumda bu yéntemin ne kadar etkili oldugu 6nemli olmaktadir.
Bu nedenle ¢alismalarda etki bliylUkligl degerinin yer almasi meta analiz ¢alismalari igin
kolaylik saglayacaktir.

3. Calismanin sonuglarina bakilarak egitsel robot setlerin akademik basariya gliclu bir etkisi
oldugundan okullarda ¢esitli 6grenme ortamlarinda kullanimi yayginlastirilabilir.

4. Okul 6ncesi diuzeyinde STEAM, doga egitimi, algoritma, kodlama egitimi gibi alanlarda
kullanilabilecek egitsel robot setlerin akademik basariya etkisini arastiran yiiksek lisans ve
doktora ¢alismalarinin yapilmasi 6nerilebilir.

5. Lise ve Universite diizeyinde egitsel robot setlerin problem ¢ézme becerilerine etkisini
arastiran calismalarin sayisinin arttirilabilir.

6. Okul 6ncesi ve lise diizeyinde egitsel robot setlerin, bilissel stire¢ becerilerine olan etkisini
arastiran yiksek lisans ve doktora g¢alismalarinin yapilabilecegi 6nerilebilir.
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IDENTIFYING BEHAVIORAL PATTERNS IN MOOC VIDEO ENGAGEMENT USING
CLUSTERING APPROACH

Erkan Er!, G6khan Akgapinar?, Gamze Sokiicii3
Abstract

Videos are the core components of MOOCs for delivering course content and teaching the
core concepts effectively. While the literature provides strong and consistent evidence
regarding the link between video engagement and the success in MOOCs, the research on
video engagement behavior is still emerging and in demand of further research. This research
aims to contribute to the literature by identifying behavioral patterns of video engagement in
a MOOC and reveal the association of these patterns with success and failure. In particular,
we employed basic video engagement metrics with an attempt to identify clusters of
behavioral patterns that can be applied across different contexts. Acknowledging that
students may exhibit diverse engagement behaviors across study sessions, a session-level
clustering analysis was performed, differently from previous research. After applying K-Means
clustering algorithm, three clusters of behavioral patterns were identified: static viewing (the
most predominant behavior), in which students viewed videos with minimal interactions;
engaged viewing, involving high frequency of play and pause events; and focused viewing (the
least frequent pattern), which involved mainly seeking the video for specific information.
While video sessions with static viewing were very common among both high and low
achieving students, most engaged-viewing sessions or focused-viewing sessions consistently
belonged to the successful students. In addition, successful students were found to
demonstrate multiple viewing behaviors, suggesting their effort in using several strategies
while watching videos. Based on the findings, the paper discusses implications for the design
of MOOCs and other online learning platforms that support video-based learning.

Keywords: massive open online course; video analytics; clustering; video-based learning.
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MOOC VIDEO ETKILESIMINDEKi DAVRANIS ORUNTULERININ KUMELEME
YAKLASIMI iLE BELIRLENMESI

0z

Videolar, ders igerigini iletmek ve temel kavramlari etkili bir sekilde 6gretmek icin kitlesel agik
cevrimici derslerin 6nemli bilesenlerinden biridir. Literatlr, video izleme ile bu kitlesel
derslerdeki 6grencilerin basarisi arasindaki baglanti konusunda gtigli ve tutarh bulgular sunsa
da video analitikleri hala gelismekte olan bir alan olup, video izleme davranisi lizerine daha
fazla arastirmaya ihtiyag vardir. Bu arastirma, bir kitlesel a¢ik ¢cevrimici dersindeki video izleme
aktivitelerindeki davranigsal desenleri tanimlayarak bu desenlerin basari ve basarisizlikla
iliskisini ortaya cikarmayi amacglamaktadir. Ozellikle farkli baglamlarda kullanilabilmesi ve
uygulanabilmesi amaciyla, temel ve yayginlastirilabilir video izleme metrikleri kullaniimistir.
Ogrencilerin bir 6grenme oturumu siiresince farkl video izleme davraniglari gésterebilecegi
kabul edilerek, dnceki arastirmalardan farkl olarak kiimeleme analizi 6grenci degil oturum
dizeyinde gergeklestirilmistir. Her oturum, 6grencinin belirli bir zaman dilimindeki
etkilesimlerini yansitir ve bu, 6grencinin genel davranisindan ziyade belirli bir oturumdaki
davranisini daha dogru bir sekilde analiz etmemizi saglar. K-Means kiimeleme algoritmasi ile
analiz gerceklestirilmis ve lic davranissal desen kiimesi ortaya cikmistir: statik gortintileme
(en yaygin davranis), 6grencilerin minimum etkilesimle videolari izledigi durum; katilimli
goruntileme, oynatma ve duraklama olaylarinin sik oldugu durum ve odakli gériintileme (en
az rastlanan desen), ozellikle belirli bir bilgiyi arama durumu. Statik gortintilemenin hakim
oldugu video oturumlari hem basarili hem de basarisiz 6grenciler arasinda yaygin olarak
gozlemlenmistir. Ancak katilimh goriintiileme ve odakli gorintileme oturumlari ise en ¢ok
basarih 6grenciler tarafindan sergilenmistir. Ayrica basarili 6grencilerin birden fazla
gorintileme davranisi sergiledigi saptanmistir. Bu bulgu, 6grencilerin videolari izlerken gesitli
sayida strateji uygulama cabalarini géstermektedir. Bulgulara dayali olarak, video tabanli
0grenmeyi destekleyen diger ¢evrimici 6grenme platformlarinin tasarimi igin pratik oneriler
paylasilmistir.

Anahtar Kelimeler: kitlesel agik ¢evrimici ders; video analitikleri; kiimeleme; video tabanli
6grenme.

Yasal izinler: Bu arastirma kapsaminda insan(lar)dan veri toplanmadigi igin etik kurul iznine
tabi degildir. Arastirmada tamamen kamuya acik bir veri seti kullanilmistir ve herhangi bir
sekilde ek veri toplanmamustir.
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Genis Ozet

Kitlesel Agik Cevrimigi Dersler (KACD) egitimciler ve 6grenciler icin yeni bir 6grenme
deneyimi ¢agini baslatmistir. KACD’ler genellikle bélimlenmis video dersler, gevrimigi okuma
materyalleri, tartisma forumlari, sinavlar ve akran degerlendirmesine tabii 6devler icerir.
Videolar, bu tip kitlesel derslerde, temel kavramlari 6grencilere aktarmak icin merkezi bir rol
oynamaktadir. Arastirmalar, 6grencilerin KACD'lerde en fazla video igerikleri ile etkilesimde
bulundugunu gostermektedir (Kizilcec et al., 2013). Bu video etkilesimleri, oynama,
duraklatma ve geri sarma gibi eylemleri icermekte (Glance et al., 2013) ve etkilesim verileri,
bireysel 6grenme aliskanliklari ve davranislari hakkinda degerli iggoriler saglayabilmektedir
(Hu et al., 2020). Bu icgoriler sayesinde etkili pedagojik destek ve daha kisisellestirilmis ve
etkili 6grenme deneyimleri sunmak mimkin olmaktadir.

Diger taraftan, 6grencileri video etkilesimlerine gére tanimlamaya ve profil olusturmaya
yonelik yeterince arastirma bulunmamaktadir. Cesitli calismalar, elde edilmesi zor etkilesim
parametreleri ve olgitler kullanarak birbirinden farkli 6grenci profillerini ortaya ¢ikarmistir
(Zhang et al., 2022). Ancak, bu durum literatiirde belirgin bir tutarsizliga neden olmustur.
Literatiirde kullanilan etkilesim metrikleri belirli bir oynaticiya 6zgli olabilmekte ve bu nedenle
ayni metrikleri farkli baglamlarda elde edilmesi ve kullanilmasi miimkiin olamamaktadir (Yoon
et al., 2021). Ayrica, ¢ogu calisma 6grencileri tim video etkilesimine gore etiketlemekte ve
farkli konu ve zorluk derecesine sahip oturumlardaki videolarin davraniglara olan etkisini
gozden kacgirmaktadir (Matcha et al., 2020). Diger taraftan, basarili ve basarisiz 6grencilerin
videolarla nasil etkilesime girdigi konusunda sinirli bilimsel bulgu bulunmaktadir (Yoon et al.,
2021) ve akademik basari ile video gorintileme davranislari arasindaki karmasik iliskiyi
kesfetmek icin daha fazla arastirmaya ihtiya¢ duyulmaktadir.

Literatlrde belirtilen eksiklikleri ele almak amaciyla bu arastirma, video tabanli 6grenme
ortamlarinda kolayca toplanabilecek temel video etkilesim metriklerini kullanarak video
izleme sirasindaki genellenebilir davranigsal orintileri tanimlamayr hedeflemektedir.
Arastirmada, Ogrenci yerine oturum diizeyinde orlntiler incelenmistir. Bunun nedeni,
ogrencilerin izlenilen videonun konusu ve igerigi ile iliskili olarak farkh video oturumlarinda
degisken davranislar sergileyebilmesidir (Matcha et al., 2020),. Ayrica KACD’lerdeki farkli video
etkilesim tiplerini incelemeyi ve video etkilesim davranislari agisindan basarili ve basarisiz
ogrenciler arasindaki farkhliklari veya benzerlikleri arastirmayi amaglamaktadir.

Bu calismada, bir KACD’ye katilan katiimcilarin etkilesim glinliiklerinden olusan anonim
bir veri kiimesi kullanilmistir. Halka acik bir kaynaktan alinan veriler, kullanici adi, oturum_id'si,
eylem, nesne ve zaman gibi stitunlari iceren 285.120 satir icermektedir. Bu satirlarin her biri,
ogrencilerin sistemle gerceklestirdigi ayri bir etkilesimi temsil etmektedir. KACD'yi basariyla
tamamlayan oOgrenciler “0” (n=214), basaramayan Ogrenciler ise “1” (n=593) olarak
etiketlenmistir. Video etkilesimlerine odaklanmak icin veri kiimesi, video etkilesiminin 6nemli
gostergeleri olan duraklatma, oynatma ve arama gibi eylemleri icerecek sekilde filtrelenmistir.
Her 6grencinin bir oturum sirasinda belirli bir videoyla etkilesimi ayri olarak ele alinmistir.
Ornegin bir 8grenci Y videosuyla oynat-duraklat-oynat seklinde ve Z videosuyla oynat-ara-ara-
duraklat-oynat seklinde etkilesime girdiyse iki ayri oturum olusturulmustur. Bu sirec, her bir
alt oturum icin video etkilesim gostergelerini iceren 6.656 satirlik bir veri seti olusmasini
saglamistir. Veri analizi, k-means kiimeleme algoritmasi kullanilarak gerceklestirilmistir.
Kiimeleme analizinde, oturum bazinda oynatma (play), duraklatma (pause), ve video ici arama
(seek) metrikleri kullaniimistir.
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Kimeleme analizi sonucunda {i¢ kiime ortaya c¢ikmistir. Birinci kiime, ¢ogunlugu
olusturmaktadir (%80,66) ve “statik gorintileme” olarak adlandiriimistir. Bu kimedeki
oturumlarda, 6grencilerin video etkilesimi diger kiimelere goére daha disik seviyede kalmistir.
Ortalama olarak videolar 2,44 kez oynatilmis, 2,01 kez duraklatiimis ve yalnizca 0,54 kez video
icinde arama vyapilmistir. “Etkilesimli goriintlileme” olarak adlandirilan ikinci kiimedeki
(%13,60) oturumlarda, kiimesindeki oturumlarda, 6grenciler videolarla diger kiimelere gore
daha yliksek etkilesim gostermistir. Ortalama olarak, videolar 12.31 kere oynatiimis ve 10.86
kere duraklatilmistir ve bu degerler tim kiimeler icinde en yiksektir. Diger taraftan bu
kiimedeki oturumlarda ortalamada 3.01 kere videolar icinde arama yapilmistir. Bu davranislar,
ogrencilerin video icerigiyle daha fazla etkilesimde bulundugunu ve icerikten daha fazla
faydalandigini géstermektedir. Uglincii kiime ise en az oturumu iceren (%5,74) ve “odaklanmig
goruntileme” olarak adlandirilan gruptur. Bu kiimedeki oturumlarda ortalama video
duraklatma (4,05) ve oynatma (8,68) sayilari, etkilesimli gériintiileme kiimesine gore dislik,
statik goriintileme kiimesine gore ise ylksektir. Video iginde arama sayisi (13,59) ise diger
kiimelere kiyasla oldukca yliksektir. Bu bulgular, bu kimedeki oturumlarda 6grencilerin
videolari hem oynatma hem de aktif olarak arama egiliminde oldugunu gosteriyor. Bu
davranislar, 6grencilerin belirli icerikle yogun bir sekilde ilgilendigini ve icerigi derinlemesine
inceledigini gdstermektedir.

Her kiimedeki video izleme davranisini daha derinlemesine anlamak amaciyla video
etkilesim gostergeleri arasindaki iliskiler incelenmistir. Sonuglara gore, tim kimelerde
oynatma ve duraklama sayilari arasinda pozitif bir korelasyon ortaya ¢ikmistir. Bu korelasyon
iliskisi 6zellikle 1. ve 2. kimelerde gli¢lii olmasina ragmen, 1. kiimedeki (statik goriintileme)
oturumlarda oynatma ve duraklatma sayilari cok daha disik olarak belirlenmistir. Buna
karsihk, oturumlarin ¢ogu video icerigi arama davranisini icerdiginden 3. kiimede (odaklanmis
gorintileme) oynatma-duraklatma arasinda daha zayif bir korelasyon belirlenmistir. Videoyu
oynatma ve video igerisinde arama arasindaki iliski zayif ve de her bir kiimde farklidir. Ek
olarak, en zayif korelasyon arama-duraklatma sayilari arasinda belirlenmistir. Ozellikle, 1. ve
3. kiimelerdeki zayif korelasyonlar, video icinde arama ve videolari duraklatma arasinda ¢ok
anlamli bir iliski olmadigini ortaya koymustur.

Ayrica bu calisma, 6grencilerin basari durumlari (basarili vs. basarisiz) ile video izleme
davranislar arasindaki iliskiyi (ic asamada analiz etmistir. ilk asamada, her bir kiimedeki
oturum sayilarinin basari durumlarina goére 6grencilere dagilim orani hesaplanmistir Statik
goruntileme oturumlarinin %54,83’G basarili, %45,17’si ise basarisiz 6grencilere ait oldugu
belirlenmistir. Yani statik gorintiilemede dagilim ¢ok yakin ¢cikmistir. Ancak iki 6grenci grubu
arasindaki fark, daha fazla basarili 6grencilerin katildigi etkilesimli goriintiileme (%59’a karsi
%41) ve odakli goriintiileme (%61,78’e karsi %38,22) davranislarinda belirgin bir hal almistir.
ikinci asamada, her iki basari grubunda da her bir video davranisini en az bir kez gdsteren
ogrencilerin yizdeleri hesaplanmistir. Her iki gruptan da biyik bir cogunlugu en az bir kez
statik gortintileme davranisini gostermistir (%89,25 ve %87,86). Fakat etkilesimli gortintileme
(%49,07'ye karsi %21,59) ve odakh gorintiileme (%36,92'ye karsi %11,47) davranislari,
basarisiz 6grencilerde basarili 6grencilere kiyasla iki veya Uc¢ kat daha az gozlemlenmistir.
Uclincii asamada, birden fazla tip video goriintiileme davranisi gdsteren 6grencilerin
ylizdelerine odaklaniimistir. Statik ve etkilesimli goriintiileme (%46,25'e karsi %19,56), statik
ve odakli goriintiileme (%33,64'e karsi %9,27) ve etkilesimli ve odakh goérintileme (%24,30'a
karsi %5,05) davraniglarini gésterme oranlarinda, her zaman basarili 6grencilerin ylzdeleri
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daha yiiksektir. Ug tip davranisi en az bir kere gosteren égrenci sayilarina bakildiginda da,
basarili 6grenciler daha yuksek bir oran géstermistir (%24,30'a karsi %5,06).

Bu arastirmanin bulgulari, KACD'lerin ve video tabanl 6grenmeyi destekleyen diger
cevrimigi 6grenme platformlarinin tasarimi igin dnemli ¢ikarimlara sahiptir. KACD 6grencileri
cesitli video katihm davranislari sergilemektedirler ve gevrimigi 6grenme platformlarinin
tasarimi, video igerigiyle etkili ve anlamli etkilesimi tesvik edecek sekilde bu davranislari
dikkate almalidir. Videolari etkilesimli bir sekilde izlemeyi saglayan midahaleler, 6grencilerin
videolardan 6grenme siireclerinde olumlu bir etki yaratabilir ve 6grenmeyi arttirabilir. Ornek
bir midahale, bir video duraklatildiginda not almayi saglayan bir video 6zelligi veya videoya
ait alt metinlerin dnemli bélimlerinin vurgulanmasini saglayan ve 6grencilerin video igerigine
daha derin katilimini tesvik edecek bir 6zellik olabilir. Ayrica, videolarda aktif arama yapmaya
yonelik 6zellikler, odaklanmis izlemeyi ve video igerigine daha derin katihmi tesvik etmede
etkili olabilir. Ornegin, dgrencilerin belirli video béliimlerini ileride tekrar izlemek lzere
isaretlemelerine olanak taniyan bir yer imi 6zelliginin uygulanmasi yararli olabilir. Bu
mudahale, 6nemli bilgilere daha hizli erisimi tesvik edebilir ve genel 6grenme sonuglarini
iyilestirebilir. Bu ¢alisma, bir KACD'de videolarla dogru sekilde ilgilenmenin basarinin 6nemli
bir gbstergesi olabilecegini gosterdiginden, bu tiir miidahaleler KACD katilimcilarinin 6grenme
deneyimlerini destekleyebilir ve daha yiksek basariya yol agabilir.

Bu calismanin temel sinirlihgr baglam hakkinda bilgi eksikligidir. Arastirmada, bir
KACD'deki 6grenenlerin etkilesim glinliiklerinden olusan halka agik bir veri seti kullaniimistir.
Veriler anonimlestirildiginden, genel kurs yapisi (6rn. modiil sayisi), pedagojik yaklasim (6rn.
kisisel hiza karsi egitmen liderliginde) ve videolarin 6zellikleri (stre, format, kalite vb.)
bilinmemektedir. Bu faktorler 6grenci katiimini ve basarisini sekillendirmede kritik bir rol
oynayabilir (Er et al, 2019; Lockyer ve digerleri, 2013). Basari dizeyleri 6grencilerin video
izleme davranislariyla bir sekilde iliskili olsa da videolarin igeriginin 6grencilerin videolarla
etkilesimleri (izerinde bazi etkileri olmasi muhtemeldir. Ornegin, sik sik duraklatmak ve
oynatmak, video iceriginde bazi zorluklara isaret edebilir (Li ve digerleri, 2015). Bu nedenle
video Ozellikleri hakkinda bilgi mevcut olsaydi, 6grencilerin video katiim davranislarini
aciklamak icin ek bilgiler elde edilebilirdi. Gelecekteki arastirmalar, KACD 6grencilerinin video
katiminin davranis kaliplarini agiklarken video 6zelliklerinin analizini dikkate almahdir.

Introduction

Massive Open Online Courses (MOOCs) have revolutionized the traditional methods of
teaching, ushering in a new era of learning experiences for both educators and learners
(Milligan et al., 2013). Among the various components of MOOCs, videos serve as a pivotal
medium for delivering and teaching fundamental concepts (Guo et al., 2014). With the video-
based learning approach, MOOCs attempt to mimic traditional teacher-student interaction
while aiming to maximize student engagement in online learning (Guo et al., 2014; Walji et
al., 2016). Accordingly, research shows that MOOC learners immerse themselves mostly in
videos compared to other course components (Kizilcec et al., 2013).

Learners engage with videos in diverse ways (Akcapinar & Bayazit, 2018; Guo et al.,
2014), which may include specific actions such as playing, pausing, rewinding, fast-forwarding,
and so on, depending on the affordances of the video player utilized (Glance et al., 2013).
These interactions generate valuable fine-grained data that can provide insights into the
unique learning habits and behaviors of individuals regarding their engagement with videos.
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As a result, such data holds significant potential for enhancing our understanding of MOOC
participants’ learning processes and for determining proper pedagogical interventions (Hu et
al.,, 2020; Seaton et al., 2014). In the pursuit of this potential, several studies have been
conducted to reveal the complex nature of student interactions within videos. In particular,
researchers have employed various statistical techniques to uncover patterns and meaningful
connections within the rich dataset of video interactions (Boroujeni & Dillenbourg, 2019; Su
& Wu, 2021). These studies have contributed to our broader comprehension of how learners
engage with video content and can pave the way for the development of more personalized
and effective learning experiences within MOOCs.

However, the research on clustering students based on their video interactions is still in
its early stages and holds immense potential for further exploration. Several research studies
have employed clustering techniques using interaction variables distinct to their own
contexts, thus leading to inconsistent learner profiles across different investigations (Li et al.,
2015; Zhang et al., 2022). Many of the interaction metrics investigated (such as filtering,
bookmarking, proportion of skipped video content) are advanced and specific to certain
players utilized (Yoon et al., 2021; Brinton et al., 2016), which can pose challenges when
attempting to replicate research findings in different contexts. In other words, these metrics
are not always readily available in typical video players, making the transfer of research
findings to common educational settings difficult. Moreover, most studies have traditionally
categorized learners into specific profiles based on their overall video engagement activities
(Kizilcec et al., 2013; Li et al., 2015). However, it is important to acknowledge that students
may exhibit varying engagement behaviors across different sessions, which might be
influenced by factors such as their session-specific goals and the complexity of the concepts
being covered (Matcha et al., 2020). That is, labeling students with a single profile may provide
a narrower perspective on their video engagement behavior. Session-based analysis would
allow us to analyze the behavior in a specific session more accurately than the student’s
overall behavior.

Furthermore, there is limited understanding of how successful and failed students
interact with videos. While some dropout prediction research, such as the work conducted by
Hasan et al. (2020), has employed video engagement metrics as indicators of academic
success or failure, these studies fall short in explaining how video engagement behavior
unfolds differently between successful and failed students. Other researchers commonly
identified the link between passive video viewing behavior with low performance (Yoon et al.,
2021) but they did not delve deeper into the intricacies of the relationship. Further research
is needed to gain a comprehensive understanding of how students of varying achievement
levels tend to interact with videos. Knowing the video engagement behaviors associated with
higher (or lower) achievement can help in designing interventions that promote the desired
behaviors, ultimately fostering learning in MOOCS and other video-based learning contexts.

To address the existing gaps in the literature, this research aims to use common and
basic video engagement metrics in the identification of video engagement patterns that can
be applied to other contexts where a simple video player is used to deliver lectures. It is
important to recognize that students may exhibit varying behavioral patterns when watching
videos during different study sessions, influenced by factors such as the video content or their
confidence levels in the covered concepts (Li et al., 2015). This study follows a session-based
clustering analysis approach, which is one of the unique aspects of our research, to draw a
more detailed picture of the behaviors exhibited by students during a learning session.
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Furthermore, this study seeks to investigate the frequency of these behavioral patterns in
relation to the students’ achievement status, which is determined by their successful
completion of the MOOC. This research study aims to investigate the following research
questions:

e What are the distinct video engagement types observed in MOOCs?
e How does the frequency of the behavioral patterns of video engagement vary
among students based on their achievement status?

By exploring these research questions, this study contributes to a deeper understanding
of video engagement behavior as well as the nuanced relationship between video
engagement and academic outcomes in the context of MOOCs. The findings will provide
valuable insights for educators and course designers to enhance the learning experience and
support students effectively in their video-based learning endeavors.

Background

Video-based learning in MOOCs

Research studies consistently reported that videos have positive influence on learner
performance and satisfaction (Armstrong et al., 2011; Shen, 2014). Darmayanti & Nova (2022)
focused on evaluating the utilization of interactive videos in English, revealing positive
perceptions of students regarding the quality of interactive videos and their impact on
learning. Furthermore, Safitri et al. (2021) demonstrated the positive effects of animated
videos on students' achievement and motivation in environmental education, indicating the
potential of video-based educational tools. Additionally, Vioskha et al. (2021) highlighted the
positive attitudes of students towards the application of learning videos in mathematics,
indicating the potential of videos in improving learning outcomes. These studies have
provided valuable insights into the effectiveness of interactive videos in enhancing students'
learning experiences and outcomes across different subjects and educational levels.

Videos, serving as the primary medium of instruction and enabling flexible, accessible
learning, have played a pivotal role in the rapid growth of MOOCs. MOOCs, which provide
open access to educational courses and materials online, have leveraged the power of videos
to deliver engaging and interactive learning experiences to millions in the world (Eisenberg &
Fischer, 2014). Videos serve as the cornerstone of MOOQOCs, enabling instructors to convey
complex concepts, demonstrate practical skills, and create immersive educational
environments (Stohr et al., 2019). Consequently, videos have been the most interacted MOOC
component by learners (Kizilcec et al., 2013), and have played the most critical role in their
learning journey in MOOCs. Researchers have investigated the production style of videos in
MOOQOCs and their effects on students’ watching behavior, and reported more favorable results
with shorter videos where instructors explain concepts using talking-head and drawing-hand
teaching style (Walji et al., 2016). In particular, to achieve effective student learning, it is
recommended to segment videos into multiple smaller videos lasting between 5 to 17 minutes
(Hew, 2015). This segmented nature of video learning in MOOCs, not only improves learning
experience, but also allows capturing engagement at more granular level of concepts.

While MOOCs aim to replicate the learning experience of traditional instructor-led
lectures through videos, the success of learners in an online asynchronous environment is
greatly determined by their engagement with the video content (Benson & Samarawickrema,
2009). Merely dedicating time to watching videos does not guarantee a profound learning
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experience. It is crucial for students to cognitively engage while consuming the video content
(Yoon et al., 2021). The logs of students’ interactions with video players, also known as video
trace data or clickstream data, can be utilized to derive meaningful indicators of their
engagement in the learning process through videos (Giannakos et al., 2015). Previous research
showed that such indicators from activity logs can be effective in producing valid models of
students’ video engagement behavior (Lan et al., 2017). The subsequent section provides a
description of video trace data and elaborates on the video analytics techniques commonly
applied in the literature.

Video analytics in MOOCs

This study, focusing on the examination of students’ video interaction data, falls within
the realm of video analytics research. In the following section, we offer an overview and
synthesis of prior studies in the field of video analytics.

To begin with, video analytics in education, particularly in K12 and higher education, is
an active area of research. Yiirim et al. (2022) highlighted the use of video clickstream data
to predict university students' test performance, emphasizing the comprehensive educational
data mining approach. Giannakos et al. (2014) designed an open-access video analytics system
for a video-assisted course. They suggested that video analytics might provide insights into
student learning performance and inform the improvement of teaching tactics. In their study,
Khalil et al. (2023) explored student video engagement in three disparate cases: SPOC, MOOC,
and an undergraduate university course. The three cases indicated the important role of the
content type, the length, and the aim of the video on students’ engagement.

A distinguishing characteristic of MOOCs is that the platforms where they are hosted
stores all user interaction data as detailed clickstreams, providing a detailed history of how
user engaged throughout their learning journey in a MOOC (Kay et al., 2013; Mubarak et al.,
2021). As part of the clickstream data, most video players in MOOC platforms also store
students’ video interaction records. The types of these records may vary depending on the
capabilities of the video player and the tracking capabilities available. While commonly
recorded video events include play, pause, rewind, and forward (Li et al., 2015), video players
with advance interactive and social features such as annotating, bookmarking, and
commenting, can capture richer data for analysis (Chatti et al., 2016; Mirriahi et al., 2016).
Video clickstream data is typically recorded as raw data with timestamps, providing a
complete history of each users’ actions in a video session.

Researchers exploited the video clickstream data for several research purposes in
MOQOCs. One main focus has been the prediction of dropouts (or success) using indicators of
engagement with course videos. For example, Mbouzao and his colleagues (2020) developed
three cumulative metrics that describe video engagement at rather coarse level and used
them for the early prediction of success in a MOOC. Their findings revealed that these video
engagement metrics proved to be robust predictors of success, even when based on
interaction data collected during the initial week of the course. Mubarak and his colleagues
(2021) conducted a study to predict student performance by using fifteen variables derived
from video clickstream data and reported a very high classification accuracy with the Short-
Term Memory Network (LSTM) algorithm. However, the researchers did not report the
predictive power of specific variables.

In a different study, researchers predicted in-video quiz performance by using
engagement indicators derived from students’ interactions with each video separately
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(Brinton et al., 2016). The authors proposed two frameworks for representing video-watching
behavior (event-based and position-based), and they found that the models based on these
frameworks can substantially improve prediction quality. However, their approach was rather
complex and difficult to replicate in different contexts. With an attempt to examine the
predictive power of different video-engagement indicators, Lemay and Doleck (2020) found
that frequency of video viewing per week as a better predictor of course performance than
individual viewing features. In particular, according to the findings, the number of videos
viewed explained more variance in the dependent variable compared to all other count-based
predictors combined such as number times a video is played or paused.

Prediction research has provided evidence regarding the importance of video
engagement on performance and highlighted critical indicators of engagement associated
with higher performance. However, this research fails to explain how students engage with
videos. In complement, researchers also focused on clustering students based on their
engagement patterns to identify groups of students exhibiting distinct engagement behaviors.
An important study in this strand was conducted by (Yoon et al., 2021), where they used a
custom video player allowing advance features such as bookmarking, commenting,
annotating, and filtering. By examining eleven engagement indicators (such as number of
plays, comments posted), the authors identified four behavioral patterns (i.e., browsing, social
interaction, information seeking, and environment configuration) and two clusters of students
namely active learners and passive learners. While this study effectively utilized a wide range
of indicators, it was limited by a small sample size, resulting in the identification of only two
common learner profiles (active vs. passive). In a similar study, Li and her colleagues (2015)
derived 8 video features mostly based on play, pause, and seek actions. Their analysis using
the eight features resulted in nine different clusters, each of which was simply named
according to the corresponding dominating feature. The authors, without providing detailed
information about the behavioral patterns, reported the associations between clusters and
student performance (grouped as weak vs strong students).

Although clustering is widely used in the learning analytics literature, its application to
video clickstream data remains limited. Further research is necessary to explore video
engagement behavior at session level, rather than just the user level. This is important
because learner behavior may vary across sessions where they may be watching distinct
videos linked to different concepts. Conducting clustering analysis on video sessions can
provide more comprehensive insights into video-watching behavior and yield a better
understanding of how various video engagement patterns are associated with success or
failure. Accordingly, in our study, we employed a clustering analysis at video session level
using basic metrics that can be easily derived from any video clickstream. In addition, we
examined how behavioral patterns differ between successful and failed students.

Method

Dataset

The data used in this study is composed of interaction logs of participants in an
anonymous MOOC. The research data was obtained from a public repository . The raw logs
contained 285,120 rows and consisted of several columns including username, session_id,
action, object, and time. The action column contained information about the learner activity
about four course components: course materials (11,040 rows), videos (9,503 rows),
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assignments (160,519 rows), and discussions (199 rows). The data set used binary labeling to
indicate whether students had successfully completed the MOOC or not. Specifically, students
who failed to complete the course were labeled as “1” (n=593), while those who successfully
completed it were labeled as “0” (n=214). The dataset does not include details pertaining to
the video content or other attributes such as duration or difficulty level. The absence of
contextual information in public datasets has been criticized (Authors, 2021).

Data preprocessing

Since this study focuses on students’ video interactions, the data was filtered to retain
the logs about students’ interactions with videos, including the following actions: pause, play,
or seek. These actions were considered essential indicators for measuring video engagement
within the scope of this study. The raw dataset contains records of students’ actions for each
video interacted under different sessions. We treated each student’s interactions with each
single video as a separate sub-session and computed the video engagement indicators for
each sub-session. For example, if a student interacted with video Y during a session with the
sequence play-pause- play and with video Z with the sequence play-seek-seek-pause-play, two
sub-sessions were created. The resulting dataset contained the computed video engagement
indicators for each sub-session, as illustrated in Table 1. Please note that in this derived
dataset, the order of the video interactions has no importance.

Table 1. Example rows for demonstration

Sub-session video_id play_count pause_count seek_count
1 Y 2 1 0
2 YA 2 1 2

This process resulted in 6,656 rows of data about how students interacted with different
videos in separate sessions. Notably, the clustering analysis was conducted at the session and
video level, rather than the individual student level.

Data analysis

The clustering analysis was performed using k-means unsupervised learning algorithm.
K-means is a simple yet effective algorithm that partitions data points into clusters based on
the distance between a data point and a centroid (Antonenko et al., 2012). The Scikit-Learn
(Pedregosa et al., 2012) implementation of K-means was used with Euclidean distance serving
as the distance function. K-means algorithm requires the number of clusters to be
predetermined, which necessitates prior analysis to determine the ideal number of clusters
from the dataset. The Silhouette coefficient and Elbow method were employed in this study
to determine the number of clusters. The silhouette coefficient value closer to 1 indicates
dense and well-separated clusters with minimal overlap (Rousseeuw, 1987). The elbow
method computes the explained variance (i.e., the sum of squared distances) in terms of the
number of clusters (K). The point where the elbow bends is chosen as the optimal number of
clusters (Aggarwal & Sharma, 2019). Before the whole analysis, the data was standardized to
ensure that all variables have a similar range.
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Results and findings

Determining the ideal number of clusters

The Silhouette coefficient was computed for a range of 2 to 10 clusters and visualized as
a line chart in Figure 1. The maximum coefficient value was found at three clusters. Thus,
according to the Silhouette method, three was decided as the number of clusters to achieve
high cohesion (similar sessions are clustered together) and separation (distinct clusters are
well separated). To cross check the validity of the number of clusters, another common
technique called elbow method, was also applied. The outcome of the elbow technique in this
dataset is visualized in Figure 2. Similar to the preceding approach, the elbow technique
indicates 3 as the number of clusters.
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Silhouette Coefficient
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Number of Clusters

Figure 1. Silhouette coefficient values for different number of clusters
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Figure 2. The explained variance values for different number of clusters
Clusters of video engagement behavior

K-means clustering algorithm was used to identify the groups exhibiting distinct patterns
of video engagement among 6656 video interaction sessions in the MOOQOC. The resulting
clusters are presented in Table 2, which also displays the mean values of the three indicators
used to measure video engagement (play_video, pause_video, and seek_video).
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Table 2. Emerging clusters of video engagement behavior

Clusters Number of sessions play_video pause_video seek_video
1: Static viewing 5369 (80.66%) 2.44 2.01 0.54
2: Engaged viewing 905 (13.60%) 12.31 10.86 3.01
3: Focused viewing 382 (5.74%) 8.68 4.05 13.59

Based on the results presented in Table 2, the majority of sessions (80.66%) were
classified under Cluster 1. This cluster is characterized by lower levels of interaction with
videos compared to other clusters, and thus labeled as static viewing. In this cluster of 5369
sessions, on average students pressed the play button 2.44 times, paused videos 2.01 times,
and sought the video 0.54 times. These statistics indicate that for the majority of the sessions,
students demonstrated static viewing behavior by merely pausing and playing the videos, thus
watching them with minimal interaction.

The sessions under Cluster 2 (13.60%) are distinguished by much higher play and pause
interactions compared to other clusters, along with some seeking activities that are higher
than cluster 1 but lower than cluster 3. This cluster is labeled as engaged viewing, as the
sessions involved frequent pausing and replaying videos, indicating student interest and
engagement with the video content. That is, the engaged viewing behavior observed in Cluster
2 might indicate a higher level of cognitive engagement, as students may have paused videos
to act on the video content (such as checking their understanding, reviewing a formula, or
taking notes). However, it is important to note that this cluster contains a relatively smaller
number of sessions, suggesting that engaged viewing was not a very common behavior among
the MOOC learners.

Cluster 3, which had the lowest number of sessions accounting for only 5.74% of the
total, was characterized by a very high number of seeking in videos compared to other
clusters, accompanied by frequent pauses and plays that are higher than Cluster 1 but less
than Cluster 2. Based on these behaviors, the engagement behavior in this cluster was labeled
as focused viewing. In this cluster, students appeared to be highly interested in a specific
content and searched for the corresponding video segment. Once they found the content,
they interacted with it by playing and pausing the video, which is similar to the behavior of
the second cluster, but more focused on a specific portion of the video. Focused viewing
behavior might be a good indicator of both interest and deeper engagement in learning.
However, it was the least frequent behavior observed in this MOOC context.

The relationships between the video engagement indicators were examined to gain a
deeper understanding of the video viewing behavior within each cluster. Figure 3 depicts the
interactions among the indicators as scatter plots and their corresponding correlations under
each plot. In the scatter plots, each point corresponds to a video session, and clusters are
indicated by different colors. According to Figure 1 (a), in all clusters, the numbers of plays
and pauses were significantly and positively correlated. Although this correlation was
particularly strong in clusters 1 and 2, the sessions in cluster 1 (static viewing) exhibited lower
levels of play and pause activities than those in cluster 2 (engaged view). In contrast, the
correlation between play and pause activities was relatively lower for cluster 3 (focused
viewing), as the sessions in this cluster involved mostly seeking the video.
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Figure 3. Interaction between video actions in different clusters

Furthermore, the relationship between playing and seeking video activities was found
to be weak and inconsistent across the different clusters, as illustrated in Figure 3 (b).
Although clusters 1 and 2 displayed a positive correlation between the two activities, the
correlation in cluster 1 (static viewing) was relatively higher due to the low level of
engagement in both activities. Conversely, in cluster 2 sessions (engaged viewing), students
were found to be highly in the act of playing videos, while displaying considerably less interest
in the seek action. In contrast, clusters 3 (focused viewing) revealed a weak negative
correlation between the two actions, indicating that focused students spent much effort in
seeking some content inside the few played videos.

Last, based on the data presented in Figure 3 (c), it can be observed that the correlation
between the seek and pause actions was lower than the correlations between the other video
actions. Specifically, significant low correlations were noted in clusters 1 and 3, suggesting no
or minimal association between the number of times students seek video and pause video.

Video engagement behavior and MOOC completion status

To answer the second research question, the association between students’ course
completion statuses (aka., achievement status as success vs failure) and their video
engagement behavior was examined in three stages of descriptive analysis. In the first stage,
the number of sessions from the three clusters was calculated for successful and failed
students to identify the frequency of the session types by the achievement status. Following
this analysis, the second stage focused on the percentages of successful and failed students
who had at least one session from each cluster. This analysis provided additional insights into
the prevalence of distinct engagement behavior in different achievement statuses. Finally, in
the last stage, the percentage of students who demonstrated multiple engagement behavior
was analyzed for both achievement statuses, thus complementing the earlier analysis
involving single engagement behavior.

First, the percentages of sessions belonging to successful or failed students were
computed for each cluster, as presented in Table 3. While in cluster 1, the percentages of the
sessions were found to be very close between the successful and failed students (54.83% vs
45.17%), the gap between these two student groups increased in cluster 2 (59.00% vs 41.00%)
and reached to its maximum in cluster 3 (61.78% vs 38.22%). These results suggest that,
regardless of their achievement status, the students demonstrated a high frequency of static
viewing behavior. However, the achievement status was more distinguishing in the other two
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behaviors. Successful students demonstrated engaged viewing and focused viewing behaviors
more frequently than failed students.

Table 3. Percentage of sessions pertaining to each achievement group

Status Cluster 1: Static viewing Cluster 2: Engaged viewing  Cluster 3: Focused viewing
Success 54.83% (n=2944) 59.00 % (n=534) 61.78% (n=236)
Fail 45.17% (n=2425) 41.00% (n=371) 38.22% (n=146)

The second stage of the analysis focused on the percentages of students who had at
least one session from each of the three video viewing behavior clusters. These percentages
were computed for successful (n=214) and failed (n=594) students separately, and the results
are provided in Table 4. Consistent with the findings discussed earlier, the vast majority of
students in both achievement groups engaged in static viewing (cluster 1) at least once. For
example, 87.86% of the failed students and 89.25% of the successful students had at least one
session of static viewing. However, engaged viewing (cluster 2) and focused viewing (cluster
3) were less frequently observed in both achievement groups, with the percentages being
significantly lower for the failed students. In particular, 21.59% of the failed students had a
session that involved engaged viewing, and a mere 11.47% had a session that involved focused
viewing.

On the other hand, these engagement behaviors were more prevalent among the
successful students. Almost half of the successful students (49.07%) demonstrated engaged
viewing at least once, and over a one third (36.92%) had a video session involving focused
viewing. These results provide some indication of the relationship between achievement
status and the presence of engaged viewing and focused viewing behaviors. However, it is
worth noting that the overall number of students demonstrating these behaviors was
relatively low.

Table 4. Percentage of students per achievement group who have a session in each cluster.

Status Cluster 1: Static viewing  Cluster 2: Engaged viewing Cluster 3: Focused viewing
Success 89.25% (n=521) 49.07% (n=105) 36.92% (n=79)
Fail 87.86% (n=191) 21.59% (n=128) 11.47% (n=68)

The results of the descriptive statics so far demonstrated that students’ video watching
patterns may vary depending on their achievement status. In the third stage of the analysis,
we examined the extent of student engagement by investigating multiple video-watching
behaviors. Table 5 presents the percentage of students in each achievement group who
exhibited more than one type of video watching behavior. Among the successful students,
24.30% demonstrated all three types of video engagement behaviors, and 46.26% exhibited
both static viewing (cluster 1) and engaged viewing (cluster 2). Approximately, 33.64% of the
students exhibited both static viewing (cluster 1) and focused viewing (cluster 3), while24.30%
demonstrated both engaged viewing (cluster 2) and focused viewing (cluster 3) behaviors.
These results suggest that exhibiting multiple engagement behaviors was not uncommon
among successful students.

When analyzing the behavioral patterns of the failed and successful students, the
discrepancy between the failed and successful students becomes more pronounced. For
example, only 5.06% of the failed students demonstrated all three types of behaviors, which
is five times less than the corresponding percentage of the successful students. This disparity
is consistently large in clusters 1 &3 (9.27% vs. 33.64%) and clusters 2 & 3 (5.05% vs. 24.30%),
but relatively smallerin cluster 1 & 2 (19.56% vs. 46.26%). Consequently, when combined with

EGIiTiM TEKNOLOJISi Kuram ve Uygulama 211



Identifying Behavioral Patterns in MOOC Video Engagement Using Clustering Approach

other behaviors, focused viewing (cluster 3) creates a wider gap between the groups. These
findings provide additional support for the argument that focused viewing is the most
distinguishing behavior that sets successful students apart from their unsuccessful peers.

Table 5. Percentage of students with a session in multiple clusters
Static & Engaged & Focused Static & Engaged Static & Focused Engaged & Focused

Success 24.30% (n=52) 46.26% (n=99) 33.64% (n=72) 24.30% (n=52)
Fail 5.06% (n=30) 19.56% (n=116) 9.27% (n=55) 5.05% (n=30)
Discussion

This study identified three clusters of distinct behaviors based on students’ interactions
with different videos in separate sessions. The clustering approach allowed us to distinguish
distinct engagement patterns based on the sessions instead of the students, which differs
from most research where the clustering was made to group students based on their video
interactions and general course engagement (Mirriahi et al., 2016; Su & Wu, 2021).

The most predominant behavior among MOOC learners was static viewing (cluster 1),
where students viewed videos with minimal interactions. In this cluster, the play and pause
events were infrequent but highly correlated, while the seek events were rare and poorly
correlated with play and pause events. Hence, static viewing was possibly utilized by students
when they needed to watch an entire video without interruption, with little need for
interaction such as playing and pausing. This behavior might be influenced by factors such as
video length, concept complexity, and video quality (Colasante, 2022). For instance, when
viewing a short or easy-to-understand video, students may need to interact with the video a
few times. Furthermore, video sessions with static viewing were almost equally distributed
among the high and low achieving students, and nearly 90% of both achievement groups used
static viewing at least once. Therefore, although this behavior might be needed most often
when watching videos in MOOQCs, it should not be considered a distinctive video engagement
type between the high achievers and low achievers.

While MOOC learners tended to watch videos rather statistically most of the time,
engaged viewing (cluster 2) involving high frequency of play and pause events also occurred
occasionally. In engaged viewing, a very strong linear relationship between play and pause
events was recorded. The high level of interaction suggests that these students are actively
engaged with the video content, possibly pausing to take notes or review complex concepts.
This behavior indicates a higher cognitive engagement of students in videos and several
factors may motivate students to use it. The type of video content and the complexity of a
concept in a video might be the main factors for engaged viewing (Kim et al., 2014). For
example, a video may demonstrate the solution of a difficult problem or outline the code
written for a complex program, and students may need to pause and replay such video
frequently to be able to follow the steps gradually and develop a greater comprehension.
Supporting this argument, strong links were noted between engaged viewing behavior and
high achievement. As an example, while most of the sessions involving engaged viewing
belonged to the successful students, only 20% of the failed students exhibited the engaged
viewing behavior. That is, students with this behavior were relatively more successful at the
end of the MOOC. This finding offers compelling proof that engaged viewing was an effective
strategy for enhancing learning via videos, resulting in improved academic achievement.
However, this behavior is less common than static viewing, indicating that most MOOC
learners may not be fully leveraging the interactive capabilities of video-based learning.
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Focused viewing (cluster 3), where students sought specific video segments, was the
least common behavior among MOOC learners, indicating its rarity. It is characterized by
active seeking within videos, suggesting that these students are selectively viewing specific
portions of the videos. This behavior was likely employed when students aimed to find crucial
information in videos, reflecting their extra effort to fill knowledge gaps and deepen their
understanding. This behavior may indicate a deeper level of engagement, as these students
are likely focusing on particular topics or concepts that are of interest or challenging to them.
Notably, successful students primarily used focused viewing, with over 60% of sessions
involving this behavior, while only 11% of failed students exhibited it at least once. Unlike
engaged viewing, the difference in focused viewing between successful and failed students
was more noticeable, hinting at a link between focused viewing and high achievement,
although it was infrequently employed, even by successful students.

In all clusters, the numbers of plays and pauses are positively correlated, indicating that
students who frequently play videos also tend to pause them often. However, the relationship
between playing and seeking activities varies across clusters, suggesting different patterns of
engagement. For instance, in Cluster 3 (focused viewing), there is a weak negative correlation
between playing and seeking, indicating that these students spend more effort seeking
specific content rather than playing the entire video.

Among successful students, a significant proportion exhibited more than one type of
video engagement behavior. This suggests that successful students are not only more likely to
engage actively with the video content, but they also tend to use a variety of engagement
strategies. These findings underscore the significance of using various video engagement
strategies for success in MOOCs. Employing multiple strategies, especially engaged viewing
and focused viewing in combination with others, strongly correlated with student success.
This reinforces the importance of students' ability to regulate their video-watching behavior
effectively, aligning with prior research emphasizing self-regulated learning in online courses
(Lee & Lee, 2008; Littlejohn et al., 2016). However, it’s important to note that these are
general trends and individual student behaviors can vary. Further research is needed to fully
understand the relationship between video viewing behaviors and academic success.

Conclusion

The findings of this research have important implications for the design of MOOCs and
other online learning platforms that support video-based learning. MOOC learners may
exhibit varying video engagement behaviors and the design of the online learning platforms
should consider these behaviors to promote effective and meaningful interaction with video
content to create an optimal learning experience. Interventions that support the proper use
of engaged viewing may increase students’ learning gains from videos. Drawing from the
study’s findings, it’s evident that engaged viewing behavior is characterized by frequent
pauses and plays, likely reflecting students’ efforts to take notes during video playback.
Accordingly, an example intervention might be a video feature that enables notetaking when
a video is paused or a feature that enables highlighting important parts of the video script,
which may facilitate the engaged viewing behavior. Similarly, Desai & Kulkarni (2022)
highlighted the superiority of interactive videos over linear, demonstrative videos in
enhancing students' conceptual understanding and learning outcomes through active
engagement. Moreover, interventions that encourage active seeking in videos can be effective
in promoting focused viewing and deeper engagement with the instructional content. For

EGIiTiM TEKNOLOJISi Kuram ve Uygulama 213



Identifying Behavioral Patterns in MOOC Video Engagement Using Clustering Approach

example, it could be helpful to implement a bookmarking feature that enables students to
mark specific video segments for future reference. This intervention can promote faster
access to key information and improve overall learning outcomes. As this study showed that
proper engagement with videos in a MOOC might be an important predictor of success, such
interventions can support MOOC participants’ learning experiences and lead to higher
achievement.

The main limitation of this study is the lack of information about the context. In this
research, a public dataset consisting of learners’ interaction logs in a MOOC was used. Since
the data was anonymized, the overall course structure (e.g., the number of modules), the
pedagogical approach (e.g., self-paced vs instructor-lead), and characteristics of the videos
(length, format, quality, etc.) were unknown. These factors can play a critical role in shaping
student engagement and achievement (Er et al.,, 2019; Lockyer et al., 2013). Although
achievement status can somehow relate to students’ video-viewing behaviors, the content of
the videos could possibly have some effects on students’ interactions with videos. For
example, frequent pausing and playing may indicate some difficulty with video content (Li et
al., 2015). Therefore, if the video characteristics were known, additional insights could be
drawn to explain students’ video engagement behaviors. Future research should consider an
analysis of video characteristics when explaining the behavioral patterns of MOOC learners’
video engagement.
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Abstract

The flipped classroom model, a type of blended learning, has become a promising model for
building flexible and effective learning environments in higher education. Much of the
experimental research on blended learning characterizes a treatment as an independent
variable and compares it with a control group to identify a significant difference. However,
this research utilized two treatment groups, a multimedia-enhanced flipped classroom model
and a technology supported face-to-face (f2f) classroom model, instead of using only a control
group. The study investigates the effects of these models on university students’ instructional
material motivation, performance, and attitude towards the subject. Following quantitative
and qualitative research methods, we employed an explanatory sequential mixed method
design. Twenty-six university students participated in two groups over four weeks. The results
indicated that the instructional material motivation for the multimedia-enhanced flipped
classroom model group was significantly higher than in the other group. Additionally,
descriptive results showed an increase in learning performance and attitude scores for the
multimedia-enhanced flipped classroom group; however, these did not reveal a significant
difference in favor of this model. The results indicated that the multimedia-enhanced flipped
classroom model significantly improved students’ motivation for instructional materials.
Various teaching strategies and interactive animations in this model may enhance student
learning effectiveness. This study provides insights to aid researchers in designing teaching
activities and interactive resources for the flipped classroom model.
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Sirin Nur Yaci, Bahar Baran, Digdem Miuge Siyez

TERSYUZ SINIF MODELININ MOTIVASYON, PERFORMANS VE TUTUMA ETKIiSi
Oz

Harmanlanmis 6grenmenin bir tlri olan tersylz sinif modeli, yliksekdgretimde esnek ve etkili
ogrenme ortamlari olusturmayi tesvik etmektedir. Literatlirde harmanlanmis 6grenme
Uzerine yapilan deneysel arastirmalarin ¢cogu bir uygulamayi bagimsiz bir degisken olarak
tanimlar ve anlamli bir farki kesfetmek igin cogunlukla bir kontrol grubuyla karsilagtirir. Ancak
bu arastirmada sadece bir kontrol grubu kullanmak yerine ¢oklu ortam destekli tersytiz sinif
modeli ve teknoloji destekli yiz yize (f2f) sinif modelinden olusan iki grup kullaniimistir. Bu
¢alisma, iki modelin Universite 6grencilerinin 6gretim materyali motivasyonu, performansi ve
konuya yonelik tutumu Uzerindeki etkilerini arastirmaktadir. GCalismada, nicel ve nitel
arastirma yontemlerini takip eden aciklayici sirali karma yontem tasarimi kullanilmistir.
Calismaya toplam 26 Universite 6grencisi, dort hafta boyunca katilmistir. Bulgular, goklu ortam
destekli tersylz sinif modeli grubunun 6gretim materyali motivasyon puaninin diger gruptan
onemli 6lclde yiksek oldugunu gdstermistir. Ayrica, betimsel sonuglar ¢coklu ortam destekli
tersyliz sinif grubunun performans ve tutum puaninda artis oldugunu gosterirken, yapilan
istatistiksel analizlerde bu artisin anlamli olmadigi belirlenmistir. Genel olarak sonuglar, ¢oklu
ortam destekli tersyliz sinif modelinin 6grencilerin 6gretim materyali motivasyonunu énemli
Olglide artirdigini gostermistir. Bu modeldeki c¢esitli 68retim stratejileri ve etkilesimli
animasyonlar 6grencilerin daha etkili 6grenmelerine yardimci olabilir. Bu ¢alisma,
arastirmacilara tersytz sinif modeli icin 6gretim etkinlikleri ve etkilesimli kaynaklar tasarlama
konusunda yardimci olacak bilgiler sunmaktadir.

Anahtar Kelimeler: tersyliz sinif modeli; harmanlanmis 6grenme; yiiksek 6gretim

Yasal izinler: Dokuz Eyliil Universitesi Egitim Bilimleri Enstitiisii Etik Kurulu, Tarih: 26.10.2017,
Sayi: 11.

Genis Ozet

Yiksekogretimde ylz yuze sinif temelli derslerde 6grenme materyallerindeki ve
ogrenciler arasindaki etkilesim eksikligi anlamh ve etkili 06gretim faaliyetlerinin
gerceklestiriimesinde halen bir engel olarak gorilmektedir. Ayrica acil uzaktan egitim
donemleri, ylksek 6gretimde daha esnek modellere olan ihtiyaci ortaya koymustur. Bu
ihtiyaclara bir ¢6ziim niteliginde goérilen harmanlanmis 6grenme yaklasimlarindan biri olan
tersyliz sinif model, teorik bilgiyi yliz yize fiziksel siniflarin disina tasimak icin web
teknolojilerini kullanirken, 6grenilen teorik bilginin uygulama bilgisi ise yiz ylze sinif
ortaminda isbirlikli etkinliklerle yapilir (Strayer, 2012). Tersylz sinif modelinde, dersleri sinif
disinda uzaktan devam ettirmek icin teknolojiden faydalanilirken, sinifta ise konu ile ilgili
ogrenme etkinlikleri kullanilir. Bu model, internet ve mobil teknolojilerin yardimiyla geleneksel
egitimdeki yiz yize sinif zamaninin daha verimli kullanilmasini hedefler. Ogrenciler
egitmenleri, akranlari ve ders icerigi ile yer ve zaman bagimsiz olarak etkilesime gecebilirler
(Fisher, 2009). Ogrenci merkezli bir model olan tersyiiz sinif modeli, 6grenci-6grenci ve
ogrenci-egitmen arasindaki sosyal etkilesimin gelistiriimesine katki saglar (Kyei-Blankson ve
ark., 2019; Nolan ve ark., 2021). Literatlirde yapilan c¢alismalar, bu modelin uygulandigi
arastirmalarda 6grencilerin 6grenme performanslarinin ve akademik basarilarinin arttigini
(Cormier ve Voisard, 2018; Ozpinar ve ark., 2016; Peterson, 2016; Polat ve Karabatak, 2022;
Sun ve Wu, 2016; Unal ve Unal, 2017), 6grenci memnuniyetinin (Burke ve Fedorek, 2017;
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Mikkelsen, 2015; Peterson, 2016; Polat ve Karabatak, 2022), motivasyonunun (Chao ve ark.,
2015; @sterlie, 2018; Ozpinar ve ark., 2016) ve ogrencilerin derse ydénelik tutumlarinin
gelistigini gostermektedir (Chao ve ark., 2015; Entezari ve Javdan, 2016). Ayrica tersyiiz sinif
modelini arastiran bircok calismada modelin bir veya daha fazla yilizylize sinif ortamindaki
egitimle karsilastirildigi ya da uzaktan egitim modelleri ile karsilagtirma yapilarak ¢alismalarin
yurataldugia belirlenmistir (Liu ve Zhang, 2022; Polat ve Karabatak, 2022). Calismalarda,
deneysel modellerin uygulanmasindaki bazi eksiklikler (rastgele atamalarin olmamasi vb.) ve
sinif disindaki bilginin sunumunda siklikla videolarin kullaniimasi, tersytiz sinif modelinin farkli
modellerle ve gevrimigi 68renme araglari kullanilarak karsilagtirmali uygulamasina ve alandaki
gercek etkisinin belirlenmesine yonelik daha fazla arastirma tabanli g¢alismaya ihtiyag
oldugunu gostermektedir.

Bu arastirmada temel olarak tersyliz sinif modelinin 6grencilerin 6gretim materyaline
yonelik motivasyon, performans ve konuya yonelik tutumlari tGzerindeki etkisini incelemek
amaclanmistir. Bu amacla, iki grup olusturulmustur. Grup 1’e ¢oklu ortam destekli tersyiiz sinif
modeli ile uygulama vyapilirken; Grup 2’'ye teknoloji destekli ylzylize sinif modeli
uygulanmistir. Grup 1’de teorik bilgiler 6grencilere Mayer'in ¢oklu ortamla 6grenme teorisine
uygun olarak gelistirilen ¢evrimici 68renme ortamiyla sunulmus, teorik bilgilerin uygulamasi
ise sinif icindeki yiiz ylize 6grenme etkinlikleri ile gerceklestirilmistir. Grup 2’de ise 6gretim
materyali olarak teknoloji ile zenginlestiriimis PowerPoint sunumlari, geleneksel sinif
ortaminda kullanilmis, bu grupta ders soru-cevap, diz anlatim ve tartisma yontem ve
teknikleri ile gergeklestirilmistir. Her iki grupta da ders igerikleri ayni olmakla birlikte, sadece
uygulanan 6gretim modelleri farklilasmistir. Literatlirde tersyliz sinif modeliyle ilgili yapilan
bircok calismada uzaktan 6grenme siirecinde teorik bilginin 6gretiminde videolar kullanilirken,
bu calismada konuyla ilgili etkilesimli sayfalar, gérseller ve uzman videolari gibi ¢esitli 6gretim
materyalleri iceren c¢evrimici 6grenme ortami kullanilmistir. Cevrimici 6grenme ortaminin
gelistirilme sirecinde glvenilir ve etkili icerikler olusturmak icin uzman kisilerle ¢alisiimistir.

Calismada karma yontem arastirma tirlerinden sirali agiklayici tasarim kullanilmistir.
Arastirmada agirlikli olarak nicel arastirma yontemleri kullanilirken, nitel arastirma
yonteminden de faydalaniimistir. Arastirma sirecinde toplanan nicel veriler analiz edildikten
sonra, elde edilen bulgular agiklamak ve yorumlayabilmek icin gériisme formu ve gozlem
notlari ile nitel veriler toplanmistir. Arastirma iki farkh grupla, nicel arastirma yéntemlerinden
Ontest-sontest kontrol gruplu deneysel modelle desenlenmistir. Arastirmanin galisma
grubunu bir devlet lniversitesinin Rehberlik ve Psikolojik Danismanlik (RPD) boélimiinde 3.
sinifta okuyan ve segmeli olarak Cinsel Saglik Bilgisi dersini alan 26 6grenci (ngrup 1=13; Ngrup 2
=13) olusturmustur. Ogrenciler gruplara rastgele olarak atanmistir. Arastirmada nicel veriler
Olceklerle, nitel veriler ise gérisme ve gozlem notlar ile toplanmistir. Calisma kapsaminda
dort hafta siiresince iki gruba belirlenen modellerle ders anlatimi yapilmis, veri toplama streci
ontest, sontest ve kalicilik testlerinin uygulanmasi ile sekiz hafta slirmistir. Ayrica, arastirma
siirecinde toplanan nicel verilerin analizinde tekrarli dlgctimler icin tek faktorlii ANOVA, iliskili
orneklemler icin t-testi ve Bagimsiz orneklemler igin t-testi kullanilirken, nitel verilerin
analizinde icerik analizi teknigi kullaniimistir.

Arastirma sonucunda, c¢oklu ortam destekli tersyiz sinif modeli uygulanan grubun
ogretim materyaline yonelik motivasyon puani diger gruba gore anlamli derecede yiiksek
bulunmustur (p<.05). Fakat, performans ve konuya yonelik tutum puanlari arasinda gruplara
gore anlamli bir farklihk bulunmamistir. Sonuglar, tersyiz sinif modelinin performans ve tutum
uzerinde olumlu etkiye sahip olabilecegini fakat bu etkinin istatistiki olarak anlamli olmadigini;
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ogrencilerin 6gretim materyaline yonelik motivasyonlari tizerinde ise yliksek diizeyde olumlu
bir etkiye sahip oldugunu goéstermektedir. Nitel verilerden elde edilen sonuglar bu bulguyu
destekler nitelikte olup, etkilesimli gevrimici ortamlarin ve 6grencilerin konuya yoénelik
ilgilerinin motivasyon Ulizerinde etkili oldugunu gostermektedir. Ayrica g¢evrimici 6grenme
ortaminda etkilesimli gorsel kalitesinin artmasinin, 6grencilerin ortami daha etkileyici ve etkili
bulmasini sagladigi ve 6grencilerin bu sayede ortami daha cok ziyaret ettikleri tespit edilmistir.
Bu ¢alisma aragtirmacilar ve uygulayicilar igin tersyliz sinif modelinin saglik egitiminde
kullanimina yonelik hem arastirma tabanl bir 6rnek sunmakta hem de sinif igcindeki 6gretim
stratejilerine yonelik bilgiler icermektedir.

Introduction

In today's educational landscape, the flipped classroom model (FCM) stands out as a
transformative teaching method. This model revolutionizes traditional classroom dynamics by
enabling students to take charge of their learning, using class time for interactive participation
and hands-on application. Technological developments have accelerated the shift from on-
site learning to online environments. In the past, while online learning was an option for some
groups of students, today we frequently witness the use of blending physical and online
learning environments. By blending these environments, students can benefit from the
advantages of both online and face-to-face environments. Although the impact of the FCM on
the learning process considering various variables and subjects is widely investigated in the
literature, studies specifically examining its effects on motivation, performance, and attitudes
in health science courses in higher education remain scarce. Therefore, this paper explores
the impacts of two teaching models- the multimedia-enhanced flipped classroom model
(MFC) and the technology supported face-to-face (f2f) classroom model (TCM) on university
students’ instructional material motivation, performance, and attitudes toward the subject,
employing a mixed method research design.

Flipped Classroom Model in Higher Education

The flipped classroom model, a distinctive type of blended learning, serves as an
innovative pedagogical approach amidst the digital transition in higher education (Cevikbas &
Argun, 2017). The adoption of the flipped classroom model was influenced by technological
advancements, digital transitions in educational contexts, varying student readiness in class,
and the idea of maximizing face-to-face classroom time more effectively and actively. This
model has been variously described in literature as an inverted classroom, flipped learning,
flipped teaching, flipped instruction, flipped course, flipped class (Gong et al., 2023). It utilizes
web technologies to transfer theoretical knowledge outside the traditional classroom setting.
In contrast, practical application of this knowledge occurs within face-to-face class
environments through instructor-led collaborative activities (Strayer, 2012). The flipped
classroom model aims to optimize the use of classroom time in conventional education
systems by leveraging internet and mobile technologies. Active learning techniques such as
group work, case studies, and individual problem-solving are conducted in person, while
theoretical learning often takes place through online or offline videos and web-based
platforms, allowing students to interact with peers, instructors, and content asynchronously
(Fisher, 2009). This student-centered approach enhances interpersonal interactions and social
learning among students and instructors (Kyei-Blankson et al., 2019; Nolan et al., 2021).
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Literature studies conducted within various teaching disciplines indicate that FCM can
improve students' learning performance and academic achievement (Cormier & Voisard,
2018; Hew & Lo, 2018;0zpinar et al., 2016; Peterson, 2016; Polat & Karabatak, 2022; Sun &
Wu, 2016; Unal & Unal, 2017), student satisfaction (Burke & Fedorek, 2017; Mikkelsen, 2015;
Peterson, 2016; Polat & Karabatak, 2022), collaboration (Strayer, 2012), student motivation
(Chao et al., 2015; @sterlie, 2018; Ozpinar at al., 2016) and attitudes toward the lesson (Chao
et al.,, 2015; Entezari & Javdan, 2016). However, some studies, such as research by Hew and
Lo (2018), have reported minimal impact on academic performance. In a meta-analysis, Tutal
and Yazar (2021) reviewed 177 studies on academic achievement, nine on learning retention,
and 17 on attitudes toward courses, concluding that the flipped classroom model only
modestly enhances achievement retention and attitudes compared to traditional lecture-
based teaching. Many studies that have evaluated the FCM typically contrast it with
conventional face-to-face classrooms or other distance education models (Liu & Zhang, 2022;
Polat & Karabatak, 2022), often encountering methodological challenges like the random
assignment of participants to treatment groups (Feldon et al., 2021). Consequently, Further
empirical studies are needed to determine the true impact of this model across disciplines,
samples, and experimental designs. This research utilised the flipped classroom model not
only for its pedagogical benefits, but also to address the need to investigate the outcome of a
different experimental design, including the comparison of the multimedia enhanced flipped
classroom with the technology supported face-to-face (f2f) classroom.

The flipped classroom model has been employed across various disciplines, including
Computer Science, Programming, Accounting, Chemistry, Physics, English, and health-related
courses such as allied health microbiology, dosage calculation, and undergraduate health
profession programs (Asiksoy & Ozdamli, 2016; Basal, 2015; Cakiroglu & Ozturk, 2017;
Cetinkaya, 2017; Yilmaz, 2017; Naing et al., 2023; Wolf, 2020; Vidal & Vidal, 2022). Its
application in health science has been thoroughly explored in higher education. Research has
identified several factors that contribute to the effectiveness of the flipped classroom,
including student and teacher characteristics, implementation methods, task characteristics,
and the nature of activities conducted inside and outside of the classroom (Oudbier et al.,
2022). Studies have demonstrated that adopting the flipped classroom approach can
significantly enhance academic performance and increase student satisfaction in
undergraduate health professional programs (Naing et al., 2023). The integration of ICT
platforms, web-based environments, and educational videos with the flipped classroom
model can significantly boost academic achievement rates. This approach has improved
learning outcomes, deepened subject understanding, and facilitated interactive teaching
activities (Ajit, 2021). It promotes autonomy, self-directed study, and skill development
through blended learning (Alnahdi et al., 2022). Overall, the flipped classroom model has the
potential to improve the teaching-learning process in health science higher education by
enabling active learning, allowing for thorough preparation, and leveraging technological
resources (Vidal & Vidal, 2022). However, evidence regarding its effectiveness in sexual health
courses is limited. There is a need for more research focused on the application of the flipped
classroom model in sexual health education at the higher education level to assess its
potential advantages and effectiveness. Considering this research gap, we included this topic
in an elective course for university students and examined current online programs on this
subject.
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Multimedia Learning Theory in FCM

Multimedia learning environments leverage diverse formats—text, images, audio, and
video—to engage learners and maintain their attention. By appealing to various learning
styles and utilizing multiple sensory channels, these environments promote deeper
comprehension and enhance knowledge transfer through real-world examples and
simulations. Based on Mayer's theory, multimedia learning examines how integrating
different media formats can improve understanding and knowledge retention. Mayer
emphasizes coherence, ensuring clear presentations, and contiguity, aligning words and
images. Effective design balances multimedia elements to manage cognitive load (Mayer,
2001). Understanding these principles improves educational materials and learning
environments. Mayer’s multimedia learning theory provides some principles for multimedia
environment designers. These principles mainly multimedia, personalization, voice,
coherence, signaling, spatial contiguity, temporal contiguity, redundancy, expectation,
segmenting, pre-training, modality (Mayer, 2001). Mayer posits that adhering to these
principles can significantly enhance learning outcomes. In designing web-based learning
environments specifically in the FCM, multimedia learning principles can be followed to
enhance the students’ understanding and meaningful learning. Studies have demonstrated
that integrating the flipped classroom model with multimedia elements can increase student
performance in various subjects, including mathematics (Ali et al., 2022). Consequently, the
combination of the flipped classroom model with a multimedia web environment holds the
promise of creating an efficient and engaging educational experience for students.

Multimedia in flipped classrooms can significantly enhance student performance and
satisfaction. A study by olde Scholtenhuis et al., (2021) compared the efficacy of flipped
classes using short modular videos (microlectures) against traditional face-to-face (f2f)
lectures. These videos adhered to Mayer and Fiorella’s (2014) multimedia design principles,
such as coherence, redundancy, and signaling, to minimize cognitive overload. Results show
that flipped microlecture classes positively impact student performance and satisfaction.
Incorporating multimedia elements into the flipped classroom offers several benefits. Firstly,
it boosts students' motivation to learn and their readiness to engage in class activities (Putri
et al.,, 2023). Second, it gives students more control over their learning experiences,
encouraging self-directed learning. Thirdly, it extends learning time outside the classroom by
allowing them to access and review multimedia resources at their own speed (Lai & Hwang,
2016). Moreover, multimedia tools enable the illustration of complicated concepts and
theories simplifying comprehension and learning. Additionally, multimedia elements in the
flipped classroom support a student-centered approach and creativity. However, utilizing
multimedia materials in the flipped classroom model (FCM) presents certain challenges. These
include the time-consuming process of producing instructional materials for teachers (Desa &
Abd Halim, 2022) and teachers' lack of technological abilities (Li, 2018). Concerns about
students’ motivation to engage with pre-class videos may also arise (Lee & Butler, 2022), along
with difficulties in accessing the provided information. Another challenge is the need for
enhanced computer literacy training for both educators and students (Sanders & Altman,
2023). Preparing materials for the flipped classroom can be time-consuming, and the
increased use of multimedia content may lead to a greater cognitive load for students.
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Adapting the curriculum to this model and increasing screen time can also pose challenges.
Thus, it is crucial to address these issues when designing and using multimedia materials in
the FCM. In this study, the researchers incorporated Mayer’s multimedia learning design
principles into the design of the online environment for the FCM (OIPTW), as detailed in the
methodology section of the paper.

The aim of the study

Despite growing interest and adoption of this flipped classroom model across various
disciplines, empirical evidence regarding its efficacy, particularly in specialized subject areas
such as sexual health education, remains limited. In addition, the prior studies indicated that
students lack sufficient information about sexual health subject (Gungor et al., 2013; Kulkarni,
2018). This study can contribute to reducing the lack of information or misinformation related
to it with the information obtained from reliable sources, and the attitudes of the students
towards this subject will be improved positively. Overall, this study seeks to address this gap
by investigating the impact of the flipped classroom model on university students'
instructional material motivation, performance, and attitude in an elective sexual health
course. Following this purpose, the main problem sentence of the study is “Is there a
difference between two groups regarding the university students' instructional material
motivation, performance, and attitude toward the subject?”

Research questions (RQ) were determined as follows:

RQ1: Does the mean score of instructional material motivation for the posttest and
retention test differ between the two groups?

RQ 2: Does the mean score of IKT performance for the pretest, posttest, and retention
test differ between the two groups?

RQ 3: Does the mean score of attitudes toward the subject for the pretest, posttest, and
retention test differ between the two groups?

RQ 4: What are the learning experiences of students in the MFC and TCM groups?

Methodology

This study employed an explanatory sequential mixed method design (Creswell & Clark,
2017) to evaluate the efficacy of two instructional models - the multimedia-enhanced flipped
classroom model (MFC) and technology supported f2f classroom model (TCM), on university
students' instructional material motivation, performance, and attitude. Initially, a repeated
measures design was applied, with participants randomly assigned to either the MFC (n=13)
or the TCM (n=13). The MFC group engaged in both in-class face-to-face exercises and online
theoretical learning facilitated by the Online Infertility Prevention Training Website (OIPTW).
In contrast, the TCM group received traditional teacher-centered lectures using interactive
multimedia presentations on an interactive board. Over four weeks, both groups underwent
the instructional interventions, and participants' scores on the Instructional Material
Motivation Scale (IMMS), the Infertility Knowledge Test (IKT), and Attitudes toward Infertility
Scale (ATIS) were recorded before and after the interventions. The pretest assessment was
conducted two weeks prior to the start of the interventions, while the post-test was
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administered one week after the interventions concluded. Additionally, a retention test was

conducted nine weeks post-intervention to assess the durability of the acquired knowledge,
attitudes, and motivation.

Moreover, qualitative data were collected in the following phase to supplement and
enhance the quantitative findings. This qualitative investigation aimed to offer a more
explanation of the observed outcomes, thereby enhancing the overall validity of the study.
We explored the complexities and contextual factors underlying the quantitative results
through the semi-structured interviews, opinion forms, and observation notes. Ethics
committee approval for the research was obtained from the Dokuz Eylul University,

Educational Sciences Ethics Committee on October 26, 2017, under approval document
number 11.
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Figure 1. Timeline of the implementation process of the tests

The participants

The study of the study consisted of 26 third-grade university students who were
studying in the Department of Guidance and Psychological Counseling and took the elective
“Sexual Health Knowledge” course voluntarily. Before the experimental procedure, the
equivalence status of the groups was examined with the pretest measurement, and the
groups were found to be similar in terms of knowledge (t (24) =-.819, p>.05) and attitude (t
(24) =.782, p>.05) scores. Characteristics of both groups have presented in Table 1.
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Table 1. Students' characteristics in groups

. MFC TCM TOTAL
Characteristics of students
f % f % f %
Female 10 77 9 69 19 73
Gender
Male 3 23 4 31 7 27
20 6 46 7 54 13 50
Age
21 7 54 6 46 13 50
Dormitory 8 62 6 46 14 54
Accommodation Shared flat (with 3 23 4 31 7 27
friends)
Family home 2 15 3 23 5 19
Internet access at Yes 13 100 12 92 25 9%
residence No 0 0 1 8 1 4
. Mobile phone 7 54 9 69 16 62
Device type used for c ter (lapt ;
Internet access ompu‘ er {laptop etc.) 6 46 4 31 10 38
& mobile phone
Mobile phone OS Android 11 85 8 62 19 73
10S 2 15 5 38 7 27
Perceived infertility Sufficient 2 15 5 38 7 27
knowledge level Insufficient 11 85 8 62 19 73

Instructional content and material

The same content knowledge was taught to both groups in this study (Table 2). The
content analysis was carried out with two reproductive health experts working in a hospital
and one sexual health education expert working as an academic in a university.

Table 2. Content knowledge of the weekly lessons in both groups

Weeks  Week 1 Week 2 Week 3 Week 4
Female Infertility Factors affecting  Factors affecting
reproductive Infertility treatment  infertility infertility
system methods Preventable Preventable factors
Female Myths on infertility factors e Substance use
g reproductive Factors affecting e STD* e Other factors
3 organs infertility (Biological e Effects of e Cancer
g Menstruation factors, Preventable STD e \Vocational
£ Menopause factors) Prevention conditions &
*g’ Male reproductive Age methods Wearing tight
2 system Timing Myths on clothing
S Male reproductive  Body Mass Index prevention e Stress
organs (BMI) methods e Exposure to
chemicals,

heavy metals,
and radiation

*STD: Sexually Transmitted Diseases
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The teaching materials and methods were different, although the course content
knowledge was the same in both groups. The following sub-headings provide more detailed
information about this.

Multimedia-enhanced flipped classroom model (MFC): MFC had two main components:
1) Online theoretical learning out of the class and 2) Face-to-face interactive activities within
the class. The out-of-class theoretical learning was facilitated using the Online Infertility
Prevention Training Website - OIPTW- http://infertiliteyionleme.deu.edu.tr/course/ - as shown
in Figure 2. To design this online environment and avoid cognitive overload, the researchers
applied Mayer's multimedia learning design principles, which include segmenting, signaling,
coherence, redundancy, spatial and temporal contiguity, pre-training, modality, multimedia,
and voice (Baran et al., 2022). For instance, the content was structured into four weekly
segments to minimize cognitive load (segmenting principle). Visuals relevant to the topic were
used in weekly content (multimedia, coherence principles) and the related text was closely
aligned with corresponding images to facilitate spatial contiguity (spatial contiguity principle).
Additionally, human voice was used to enrich the auditory component of the learning
materials (voice principle). In essence, the OIPTW was designed in accordance with Mayer's
multimedia principles. It is important to note that this paper does not delve into the detailed
application of all these multimedia design principles in the OIPTW; such specifics are discussed
in another study (Baran et al., 2022).

2 . ~ Body Mass ndex
Enter personal information
Your length175 ’.\
your weight 60 Ve
.'9 59
-

Figure 2. Three screenshots at the 2nd week content and some activities in the OIPTW

The f2f activities in class included interactive teaching methods and techniques such as
guestion-answer, games, group study, fishbone, and augmented reality applications, etc.,
(Baran et al., 2020). None of the students had prior knowledge of the MFC. Therefore, an
orientation training was arranged for both MFC and TCM separately. The orientation included
information about the weekly teaching content, the flipped classroom method, and the use
the OIPTW.
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Table 3. Weekly teaching methods and activities in the MFC group

Weeks Online theoretical learning out of class F2f activities in class
Conceptual teaching of reproductive
systems with text, visual, and audio Brainstorming, Question-answer,
Week 1 materials; fill-in-the-blank activity; drag- Augmented Reality application,
and-drop activity; educational video Reproductive systems card game
activity via the website
Teaching activities with expert videos;
Week 2 true-false activities; concept maps; Brainstorming, Question-answer, Poster
presentations and Body Mass Index (BMI)  Activity
tool activity via the website
Conceptual teaching of sexually
Week 3 transmitted diseases through crossword Brainstorming, Question-answer,
and word search puzzle activities; expert Fishbone technique, and Quiz activity
video; presentation pages; quiz activity
Case study activity; expert video; . . .
. . Brainstorming, Question-answer, A
Week 4 presentation pages; drag and drop activity & Q

. . . ame titled "Where do you stand"
in a concept map, via the website & ¥

Technology supported f2f classroom model (TCM): Traditional teaching is defined as
the method where the teacher lectures directly and the students remain passive. It is likely
that a study comparing this method with a multimedia-centered/supported course will reveal
a significant difference, as numerous studies have shown. Today, however, teacher-centred
education has changed direction. It has evolved into a classroom atmosphere where teachers
benefit from digital presentations and use teaching methods such as question and answer
with their students. Therefore, this study compares MFC with technology supported f2f
classroom model. In this model, the teacher lectured to the class using digital presentations
including multimedia and use interactive board with the interaction with students. The
teacher acted as the primary source of knowledge and used only the question-answer
technique in class. Students participated in the learning process through class discussions.

Data Collection Tools

The Infertility Knowledge Test (IKT) developed by Seymenler (2017), the Attitudes
toward Infertility Scale (ATIS) by Siyez et al. (2018), and the Instructional Material Motivation
Scale (IMMS) by Keller (1983), adapted into Turkish by Acar (2009) were used to collect
guantitative data. Motivation is a key factor often scrutinized in learning processes. In this
research study, which delves into the impact of animated and interactive videos employed in
flipped learning on the motivation of participants, one of the variables with the capacity to
influence learning is the students' level of motivation towards the instructional materials
utilized. Therefore, instructional material motivation was also evaluated during this study. The
IKT scale consists of 33 items with responses formatted as 'true’, 'false’, or 'l don't know'. An
initial review of literature and expert feedback led to a 34-item trial version of the IKT, which
was administered to 443 university students to assess its validity and reliability, yielding an
average difficulty level of 0.49. An item that decreased the reliability coefficient was identified
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and removed, resulting in a final reliability coefficient of 0.77, confirming the scale’s reliability.
The ATIS scale consists of 12 items with responses formatted as ‘totally disagree’, ‘disagree’,
‘undecided’, ‘agree’, and ‘totally agree.” Two studies involving university students were
conducted to test the validity and reliability of the ATIS Scale. Study 1 (n = 443) included item
analysis, EFA, discriminant validity, and internal reliability calculations; Study 2 (n = 309)
focused on CFA and internal reliability. Study 1 revealed a 12-item single-factor structure,
while Study 2 validated the model's adequacy. Both studies have high Cronbach's alpha
coefficients (.85 and.83), indicating that the scale is reliable and valid. Keller (2006) reported
the reliability coefficient of the IMMS as 0.96, highlighting its high reliability. The Turkish
version, adapted by Acar (2009), contains 36 items rated on a scale from 1 (Not True) to 5
(Very True). After translation to Turkish and expert review, a pilot study with 65 participants
found a reliability coefficient (Cronbach's Alpha) of 0.92 for the Turkish version of the IMMS,
further underscoring its reliability.

Semi-structured interview form (SSIF), Opinion form (OF), and weekly observation notes
(ON) have been used to investigate the dynamics of MFC (Table 4). During the development
of the SSIF and OF, two field experts provided feedback. The observation notes contain
gualitative, subjective observations made by both the researcher and an observer within the
classroom setting for MFC and TCM groups.

Table 4. Data collection tools of the study

Implementation

Group Interview Observation
Pretest Posttest Retention test

MFC IKT, ATIS IKT, ATIS, IMMS IKT, ATIS, IMMS OF, SSIF ON

TCM IKT, ATIS IKT, ATIS, IMMS IKT, ATIS, IMMS

Data Analysis

Descriptive analysis, one-way ANOVA for repeated measures, paired-samples t-test,
independent samples t-test, and post-hoc tests were utilized to analyze the quantitative data.
Prior to applying these parametric tests, prerequisites such as normal distribution and
homogeneity of variance were verified. Only when these conditions were satisfied were the
tests performed. Additionally, the critical alpha value was set at .025 by Bonferroni
Adjustment (.05 /2 =.025) to reduce the risk of Type 1 Error in the measurements, with values
below .025 deemed significant. Each statistical test was selected for its specific utility in
analyzing the data: Descriptive analysis provided an overall snapshot of the dataset; one-way
ANOVA for repeated measures evaluated differences across multiple time points within the
same group; Paired-sample t-tests compared means before and after an intervention within
participants; Independent samples t-tests analyzed differences between the means of the two
groups; Post-hoc tests helped confirm significant differences and offered deeper insights into
particular comparisons. These methods were chosen to thoroughly scrutinize the data,
identify trends, and formulate valid conclusions related to the research hypotheses.

To gather qualitative data from the MFC group, interviews were conducted with ten
volunteer students over a period of four weeks to explore their perspectives on the MFC and
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OIPTW. These interviews were scheduled with four students in the first week, two in the
second, three in the third, and two in the fourth week. Alongside the interviews, qualitative
observation notes were compiled weekly by both an observer and the researcher. Following
the data collection phase, the Opinion Form (OF) was administered to the students to solicit
their feedback on the process. The qualitative data thus collected were transcribed using
Microsoft Word and subsequently analyzed through content analysis.

Results

Quantitative Results

Research Question 1: “Does the mean score of instructional material motivation for the
posttest and retention test differ between the two groups?”

An independent samples t-test was conducted to evaluate the mean scores of the
instructional material motivation posttest and retention test between two groups (Table 5).

Table 5. Independent samples t-test result between groups for motivation (IMMS) scores

Time Group N X SS sd t p
MFC 13 4.42 .35

Posttest 24 2.666 .014*
TCM 13 4.03 41
MFC 13 4.60 .36

Retention test 24 3.481 .002*
TCM 13 4.11 .37

*p<.025

The mean scores of the students' IMMS posttest and retention scores showed a
significant difference between groups, [t (24) = 2.666, p< .025; t (24) = 3.481, p< .025]. The
IMMS score of MFC towards the instructional material was higher than TCM in the
implementation of posttest and retention, (Xmfc, posttest=4.42, Xtcm, posttest=4.03; Xnmfc,
retention=4-60, )?tcm, retention=4-11)-

Research Question 2: “Does the mean score of IKT performance for the pretest, posttest, and
retention test differ between the two groups?”

A one-way between-subjects ANOVA was conducted to compare and evaluate the mean
scores of the IKT pretest, posttest, and retention test between the groups. ANOVA results
showed a significant time effect according to the groups, [F (1.1ss, 28.44)= 7.259, p< .05, partial
n2=.232]. Polynomial contrasts showed that there was a significant linear relationship
according to the groups, [F (1,24) = 7.575, p<.05, partial n2=.240]. Moreover, the increase in IKT
mean scores between the pretest and posttest was found to be higher for students in the MFC
group compared to those in the TCM group (Table 6).
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Table 6. IKT pretest, posttest, and retention test scores by groups

Time Group X SS
MFC 46 13
Pretest
TCM .50 13
Posttest MFC 91 .04
TCM .83 12
MFC .89 .05

Retention test ™M 80 .13

Since the IKT pretests did not indicate a significant difference in the analyses, an
independent samples t-test was conducted to evaluate if the mean scores of IKT differ
between groups (Table 7). As a result, a significant difference between groups was not found
according to the IKT posttest and retention test scores, [t (24) = 2.275, p>.025; t (24) = 2.238,
p>.025].

Table 7. Independent samples t-test result between groups for IKT test scores

Time Group N X SS sd t p
MFC 13 91 .04

Posttest 24 2.275 .032
TCM 13 .83 12
MFC 13 .89 .05

Retention test M 13 80 13 24 2.238 .035

Research Question 3: “Does the mean score of attitudes toward the subject for the pretest,
posttest, and retention test differ between the two groups?”

A one-way between-subjects ANOVA was conducted to compare and evaluate the mean
scores of attitudes toward the subject across the pretest, posttest, and retention test between
the groups. Means and standard deviations for ATIS scores by groups are presented in Table
8. ANOVA results showed a significant time effect based on the groups, [F (2,45 = 6.245, p<.05,
partial n2=.206]. Moreover, polynomial contrasts showed that there was a significant linear
relationship, [F (1, 24) = 7.844, p< .05, partial n2=.246]. However, while there were significant
differences between ATIS scores in the analyses, significant differences between groups were
not found, [F (2, 48 = 1.255, p> .05, partial n2=.050].

Table 8. ATIS pretest, posttest, and retention test scores by groups

Time Group X SS
MFC 4.08 33
Pretest
TCM 3.97 .38
Posttest MFC 4.36 A5
TCM 4.06 .32
MFC 431 43

Retention test TcM 4.10 24
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Qualitative Results

Research Question 4: What are the learning experiences of students in the MFC and TCM

groups?

The student views about MFC and the online learning environment (OIPTW) are presented in

Table 9 and Table 10.

Table 9. The MFC students’ views about flipped classroom model

Theme

Students’ views

Opportunity for independency: Students could organize learning time and learning place

Independent of a place

I think we can study with this method anywhere or in any
environment. | don't have transportation problems, but | can study
with headphones on the bus or subway, | think it is workable (G1,
K3).

Independent of time and time
saving

It was possible for me to take lessons anytime or anywhere during
the week whenever | was appropriate. It was much better for me
to be able to sit comfortably at home or in the cafe or even on my
sofa while listening to them...(CGF, Q3)

Active Multimedia Learning: Students could have a chance to manage their learning with
experienced-based meaningful learning opportunities far from rote learning

Multimedia learning

I think it was very nice, to support learning with a video and an
activity that contains words. (G1, K7)

It became more effective. | think supporting the lessons with
visuals has increased the permanence of knowledge. (CGF, K1)

Active learning

I think the online education that we get before coming to the class
provided more meaningful learning through games and group
activities in the classroom. (CGF, K11)

Motivation: Students could evaluate FCM as useful, attractive, interactive, and enjoyable, and
FCM changed their negative attitudes toward tech-supported learning to positive

Useful

F2f instruction in addition to online helped us a lot when we had
questions or needed more detailed information on a subject. (CGF,
K11)

Attention

The website is interesting, especially the placement of the videos,
you know that game style matchmaking, and so on. You had
worked on the reproductive system carefully. You can see the
system's parts from every angle. | think it's a good application.
(G1, K11)

Enjoyable

This is the 3rd week in the lesson, | never had a thought like | got
so bored, or | wish it ended sooner thus far. (G3, K13)
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Willing to repeat the content
again and again

| wanted to enter the website again and again. For example, when
I was doing the 3rd-week activities on the website yesterday, |
went back to the 1st and 2nd weeks and looked at what | did
again. | mean, content, games, videos, etc. are attractive. (G3,
K13)

I don't think it is very useful when | study the lesson alone at
home. However, it was more useful to study it at home and then
come here (the class), choose here with games, then say, look at

| .

nteractive those visuals from that application (AR application). |
comprehended the lesson better when supported by what we did
in the classroom. (G1, K7)

Confidence | think the application that encourages learning more. (CGF, K9)

Satisfaction with the learning

Preparing for the f2f lesson can be difficult for me. | get bored
while trying to read the subject from the book and feel sleepy. But
I can prepare for lessons more easily with online instruction. The
videos make me more willing to learn. Overall, | am satisfied with
being able to do something in the lesson. (G2, Q2)

Changing negative opinions
about technology

It has enabled me to deal with technology a little more. | am a
person who is far from computers and technology. However,
thanks to this project, | understood how easy the applications are
and this made me happy. | can say that it destroyed my negative
thoughts about it. (G4, K10)

Table 10. The MFC students’ negative views of the learning environment

Theme Student views
I generally expect something like "You have completed all the
Lack of feedback activities, you can log out" when | complete all the activities

because when | don't get that feedback, | wonder if something is
missing. (G3, K12)

Some activities are not mobile
compatibility

I couldn't complete some activities on the Android OS phone. It
can be more compatible with it. (CGF, K3)

The first week, | had a problem in that | couldn’t scroll over the
activities on the website, there was such a problem. (G3, K9)

Based on qualitative observation notes collected during onsite teaching by both the
researcher and an observer, the distribution of time spent (in minutes) on onsite learning for
both groups are presented (Table 11). Furthermore, the students' learning experiences from
the observer's perspective are detailed in Table 13. Additionally, Table 12 represents the
completion rates MFC group students completed learning activities about the content of the
week in the online learning environment.
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Table 11. Distribution of the time spent (in minutes) during onsite learning for both groups

Group Week1l Week2 Week3 Week4 Total

MFC 75 65 75 55 270 minutes

TCM 60 40 45 41 186 minutes

Table 12. Completion rates of MFC group for week 4 activities on the OIPTW

User Stay
Substance use Number of video views Time on Page
(seconds)
Number of
Participant(P) Casel* Case2 Cancer Occupg'flonal Stress Chemicals completions of
conditions (seconds) Concept Map
Activity
P1 + - 3 1 2 50 1
P2 + + 1 1 1 80 1
P3 + + 1 1 1 20 1
P4 + - 1 1 1 79 1
P5 + + 2 1 1 15 1
P6 + + 1 1 1 12 2
P7 + + 1 1 1 32 1
P8 + + 2 3 3 19 1
P9 + + 1 1 1 41 1
P10 + + 2 1 1 37 1
P11 + + 2 1 1 18 1
P12 + + 1 1 1 19 1
P13 - - 1 1 1 14 1

*The (+) symbol indicates that the user completed the activity on the relevant page, and (-) indicates he/she did
not.
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Table 13. Both group students' views about the teaching process

Theme Students' views

"It was a good and fun activity, evident from the fact that the participants
were active_ and engaged, communicating with each other and laughing.
Participants also asked questions that arose in their minds during the
course..." (Observer, MFC group, Week 1)

"...The preparation time for the activity resulted in very colorful cardboard
presentations and narratives. It was nice to see the courage of the students
to share their knowledge..." (Observer, MFC group, Week 2)

Active participation

"Students actively participated in the lesson, frequently asking questions
about the subject..." (Researcher, TCM group, Week 1)

"During the lecture, some students shared the cases they had witnessed in
their life related to infertility. The lesson continued with discussion and
question-answer activity until all the items were finished..." (Researcher,
TCM group, Week 4)

"It was a good and fun activity, evident from the fact that the participants
were active and engaged, communicating with each other and laughing..."
(Observer, MFC group, Week 1)

"Afterwards, a quiz was given to the students. The students had a lot of fun
and wanted to do it again, but it could not be implemented due to lack of

Motivation time..." (Observer, MFC group, Week 3)

enjoyable, . -

f joy . . "During the lesson, some students took notes, even at the beginning of the
interesting, curiosity, . . .

etc.) PowerPoint presentation, students said that they could not keep up because

they were taking notes and asked for a slower pace..." (Researcher, TCM
group, Week 1)

"Students asked some questions during the presentation: “Does wearing
tight clothes affect fertility in women?”. The teacher answered the students’
questions..." (Researcher, TCM group, Week 4)

Discussion

The aim of the study was to compare two models: the multimedia-enhanced flipped
classroom model (MFC) and technology supported f2f classroom model (TCM), considering
the university students’ instructional material motivation (IMMS), performance (IKT), and
attitudes towards the subject (ATIS). For this purpose, an explanatory sequential mixed
method design was followed, and students were randomly assigned to two groups. The MFC
group was taught according to the flipped classroom model including both online and onsite
learning. In the TCM group, the teacher taught the students using multimedia presentations
on the interactive board. The implementation took place in an elective sexual health course
at a public university. Therefore, the sample size was limited to 26 students who opted for the
course. The results indicated that instructional material motivation score for the posttest and
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retention test measurements in the MFC group was higher than in the TCM group. However,
the study found no significant differences between the groups in terms of performance and
attitude towards the subject. These findings are discussed in more detail below.

The results of the first research question indicated a significant difference between
groups in terms of students’ IMMS posttest and retention scores. In other words, the material
motivation scores of the students in the MFC group from the post-test and the retention test
are higher than the scores of the students in the TCM group. The several reports have shown
that studies in which the FCM has a positive effect on students' motivation (Chao et al., 2015;
Chung & Lee, 2018; Davies et al., 2013; McLaughlin et al., 2014; @sterlie, 2018; Ozpinar et al.,
2016; Sirakaya, 2015). Asiksoy and Ozdamh (2016) found that the motivation score of the
flipped classroom approach group adapted to the ARCS motivation model was significantly
higher than the traditional method group in the Physics course. The reason for this finding was
attributed to the fact that the FCM adapted to the ARCS motivation model made the Physics
course attractive, the students were active in the classroom discussion activities, the examples
from daily life about the subject, and the use of simulations. Active learning activities improve
students' participation in the lesson and allow students to work collaboratively. Day and Foley
(2006) stated that active learning is one of the effective ways to increase motivation.
Moreover, multimedia learning environments tend to motivate students more than
traditional learning environments (Clark & Feldon, 2005, p.101). These platforms allow
interaction among teachers, students, or content. Interaction between learners and content
is a crucial factor in determining student satisfaction (Alqurashi, 2019). According to a study
(Kyei-Blankson et al., 2019), students prioritize instructor-learner and learner-content
interactions over learner-learner interactions for their learning. As described in more detail in
the method section, a slightly different comparison group to the traditional classroom model
group used in prior studies was used as the control group in this study. The TCM group, which
is the comparison group, used the same multimedia-based materials with interactive board
support similar to the experimental group (the MFC). In this study, as two groups used
products developed according to Mayer's multimedia learning theory, it can be said that the
groups approached each other in terms of teaching materials. In the comparison where the
Bonferroni correction was used, there was still a significant difference between the
experimental group (MFC) and the comparison group (TCM), indicating that there is strong
evidence for the use of the flipped classroom model in increasing motivation for the teaching
material. The qualitative findings revealed a difference between the groups: students in the
MFC group, the web-based learning activities could be watched or completed repeatedly (see
Table 12), while students in the TCM group, the content was accessible only during the lesson.
This difference likely contributed to the higher instructional material motivation score
observed in the MFC group.

In the second research question, students in the MFC and TCM groups were compared
according to their post-test and retention test scores on the Infertility Knowledge Test.
Although the test results showed a significant difference in performance in favor of the MFC
experimental group (for p = 0.05), the more conservative results of the Bonferroni approach,
which reduces the possibility of making Type 1 errors, produced the result that there was no
significant difference between the MFC and TCM. Many studies show that Flipped Classroom
Model has a positive effect on student achievement (Baepler et al., 2014; Cormier & Voisard,
2018; Davies et al., 2013; MclLaughlin et al., 2014; Peterson, 2016; Ozpinar et al, 2016; Sun &
Wu, 2016; Talley & Scherer, 2013; Tune et al., 2013; Unal & Unal, 2017). Unlike, Shiau et al.
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(2018) compared the average scores of the 150 graduate students in the traditional classroom
and the FCM. In the research, while the traditional classroom was applied to the control group
(f2f lectures, discussion, and homework), the FCM (lesson at home, f2f discussion, and
evaluation) was applied to the experimental group. As a result of the research, no statistically
significant difference was found between groups in the scores or the evaluation. Our study
also indicated no significance difference in infertility knowledge test between groups. A
possible explanation for the similar IKT scores for MFC and TCM may be related to the design
of the courses (teaching methods and strategies) and the nature of the course content
knowledge. The same multimedia materials with different teaching methods were used in the
groups. The TCM group utilized the interactive board to display learning materials,
encouraged hands-on engagement from students, and fostered active classroom discussions
during lectures. In contrast, the MFC group utilized on the OIPTW website to deliver highly
interactive multimedia materials. Qualitative findings have indicated that TCM group students
taking notes during the lesson, asking frequent questions about the subject, and sharing with
peers and teachers related to the subject can be interpreted as active participation in the
learning process. Learning environments enriched with technology attract more attention
from students and make teaching easier and more enjoyable (Ozpinar et al., 2016). According
to a study conducted by the National Teacher Training Institute (2011), it was determined that
including videos in lessons increases information retention, helps students understand
learning material faster, and provides a common learning experience for all students. In
addition, students who use interactive video or tools reach considerably higher levels of
learning success and learner satisfaction than those who do not use non-interactive video and
classroom environments (Zhang et al., 2006). Therefore, we concluded these findings that, the
qualitative results indicated dense use rates for the materials and interactive discussion
environments for both groups. When the students' performance scores on infertility are
examined by group, the high scores in both groups indicate that the knowledge about
infertility, which is the subject of the course, has been gained. Qualitative results show that
students in both groups are interested in the course content. In conclusion, based on the
results of this study, it can be interpreted that the perception of the course content as
interesting and the utilization of similar interactive multimedia-enriched methods in both the
experimental and comparison groups have minimized the discrepancies between the groups.

The last question is whether the mean score of attitudes toward the subject for the
pretest, posttest, and retention test differ between the two groups. Students' attitudes
towards the subject did not differ significantly between the MFC and TCM groups in the post-
test and retention test. In the literature, several reports have shown that studies in which the
FCM improves students' attitudes toward the lesson (Chao et al., 2015; Chung & Lee, 2018;
Du et al., 2014, Entezari & Javdan, 2016). However, in the study conducted by Guc (2017), no
statistically significant difference was found in the attitude toward the lesson between the
groups (flipped classroom and traditional lesson model). Many literature studies are showing
that instructive video podcasts have a positive effect on students' attitudes (Hill & Nelson,
2011; Holbrook & Dupont, 2010; Lonn & Teasley, 2009). One notable aspect to consider is that
attitudes are tendencies with both personal and social dimensions, shaped by diverse factors
including family, environment, mass media, and religious authority. In this study, the influence
of family and environment is responsible for the development of prior attitudes towards
sexual health. This research showed that attitudes towards the subject were high in the
pretest context, regardless of the groups. This high level of attitude did not differ significantly
between the groups, regardless of the experimental manipulation. Studies have shown that
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attitudes can change over time, although it is generally accepted that when information about
a subject change, so do attitudes towards it. In this study, the fact that there was no change
in attitude may be because there was no significant difference in knowledge. It can also take
time and require complex procedures. The scope of this study was limited in terms of sexual
health subject, which is an important topic that includes biological, psychological, social, and
cultural dimensions (IKGV, 2006; Sezgin & Hocaoglu, 2014). For further studies, we suggest
that researchers can conduct more self-reflective activities to change students' attitudes.

In conclusion, the results of this study show that the multimedia-enhanced flipped
classroom model has a significant effect on instructional material motivation, but not on the
performance and attitudes of university students. Therefore, we believe that the multimedia-
enhanced flipped classroom model can be strongly used to develop learners' instructional
material motivation when we compare to the technology-supported face-to-face model.
However, in the context of teaching sexual health knowledge content, both multimedia-
enhanced flipped classroom models and technology-supported face-to-face models can be
used to develop performance scores and attitudes. Finally, the study has some limitations that
should be acknowledged. One of the limitations is the sample size. For this study, the number
of students was determined based on the limitations of the elective course. Replication of the
study with larger groups could be beneficial. Additional recommendations include the use of
varying experimental groups in future investigations. It is essential to compare the flipped
classroom model with different teaching approaches to gain deeper insights into its effective
implementation and foster future experimental research efforts.
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INVESTIGATION OF HIGH SCHOOL STUDENTS’ EXPOSURE TO PHUBBING
BEHAVIOR
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Abstract

As a social being, humans today have the opportunity to interact with different online users,
access information quickly, and socialize thanks to advancing technology and the internet.
However, excessive and uncontrolled time spent on the internet and the excessive use of cell
phones, which can reach the level of addiction, bring about problems in social relationships,
feelings of deprivation, and situations such as mobile device or technology addiction. The
situation of not being able to live without a phone and consciously ignoring the people around
oneself is beginning to be defined as "phubbing" (phone snubbing). Individuals exhibiting
phubbing behavior experience problems in both their professional and social relationships. In
order to propose the necessary solutions to these problems, it would be appropriate to
determine the situation before working life. The aim of this study is to examine phubbing
behavior among high school students in terms of different demographic variables (type of
school, gender, grade level, family relationships, friendship relationships, duration of internet
usage). The study was conducted based on a survey design, one of the quantitative research
methods. The General Phubbing Scale was used as the data collection tool in the study. A total
of 353 students from private and public high schools in a province in the Central Anatolia
region during the 2022-2023 academic year participated in the research. In addition to
descriptive statistics, tests examining differences between means [independent sample t-test
and one-way analysis of variance (ANOVA)] were used for the analysis of the quantitative data
obtained from the scale. When the findings of the study were examined, no significant
difference was seen in terms of phubbing behavior according to the gender variable. However,
significant differences were concluded in the cases of school type, duration of phone usage,
and family and friendship relationships in terms of exhibiting phubbing behavior among
students. In line with the data obtained as a result of the research, various suggestions were
made to parents and young people to avoid this behavior.
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LiSE OGRENCILERiNiN TELE-HiICLEME (PHUBBING) DAVRANISINA MARUZ
KALMA DURUMLARININ iNCELENMESI

0z

Sosyal bir varlik olan insan, glinimiuizde gelisen teknoloji ve internet ile birlikte farkli cevrimici
kullanicilarla etkilesim kurabilme, bilgiye hizli erisebilme ve sosyallesme imkani
bulabilmektedir. internette gecirilen ve kontrol edilemeyen zaman, bagimhlik dizeyinde
kullanilan cep telefonlari ise beraberinde sosyal iliskilerde yasanan sorunlari, yoksunluk
hissiyatini, mobil cihaz veya teknoloji bagimliligi gibi durumlari getirmektedir. Telefonsuz
yasayamayip, bilingli olarak etrafindaki insanlari gormezden gelme durumu ise Tele-higleme
olarak tanimlanmaya baslanmistir. Tele-higleme davranisina sahip olan bireyler gerek is
hayatlarinda gerek sosyal hayatlarindaki iliskiler konusunda sorun yasamaktadir. Bu soruna
iliskin gerekli ¢oziim onerilerinin getirilebilmesi icin is yasami dnceside durum tespitlerinin
yapilmasi uygun olacaktir. Bu ¢alismanin amaci lise 6grencilerinde Tele-higleme davranisinin
farkh demografik degiskenler (okul tlrd, cinsiyet, sinif diizeyi, aile iliskileri, arkadaslik iliskileri,
internette kalma siireleri) acisindan incelenmesidir. Calisma nicel arastirma yontemlerinden
tarama desenine dayali olarak ylruttlmustir. Calismada veri toplama araci olarak “Tele-
hicleme Olgegi” kullanilmistir. Arastirmaya 2022-2023 egitim 6gretim yilinda i¢ Anadolu
bolgesinde yer alan bir ildeki 6zel ve devlet liselerinde 6grenim goéren toplamda 353 6grenci
katilmistir. Olcekten elde edilen nicel verilerin analizi icin betimsel istatistiklere ek olarak
ortalamalar arasi farklari inceleyen testler [bagimsiz 6érneklem t-Testi ve tek yonli varyans
analizi (ANOVA)] kullanilmistir. Cahsmadan elde edilen bulgular incelendiginde, cinsiyet
degiskenine gore Tele-higleme davranisina sahip olma durumunda anlamh bir fark
bulunmamistir. Fakat 6grencilerin okul tirl, telefon kullanim sireleri, aile ve arkadaslk
iliskilerine gore Tele-higleme davranisini gésterme durumlarinda anlamli bir fark saptanmistir.
Arastirma sonucunda elde edilen veriler dogrultusunda ebeveyn ve genglere bu davranigtan
kaginmalarina yonelik gesitli dnerilerde bulunulmustur.

Anahtar Kelimeler: cep telefonu; bagimlilik; iletisim; lise 6grencileri; tele-hicleme.

Yasal izinler: Nigde Omer Halisdemir Universitesi Bilimsel Arastirma ve Yayin Etigi Kurulu,
Tarih: 05.04.2023, Sayi: 342436.
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Genis Ozet

Hanehalki bilisim teknolojileri kullanim arastirmalarinda Tirkiye internet kullanim
sonuglari incelendiginde, 16-74 yas grubundaki bireylerde 2022 yilindaki internet kullanimi
%85,0'ten 2023 yilinda %87,1’e yikseldigi gorilmektedir. Cinsiyet ayriminda 2023 yilinda
internet kullanim orani; erkeklerde %90,9 kadinlarda %83,3 olarak gozlemlenmistir (TUIK,
2023). insanlarin modern teknoloji ve internetin gelisimiyle birlikte ¢evrimici kullanicilarla
etkilesim kurma, bilgiye hizli erisim ve sosyallesme olanagi bulabildigi soylenebilir. Ancak,
internet Gzerinde harcanan ve kontrol edilemeyen zaman, asiri kullanilan cep telefonlari gibi
durumlar, sosyal iliskilerde sorunlar, yalnizlik hissi ve teknoloji bagimliigi gibi sonuglari
beraberinde getirmektedir. Telefon olmadan yasayamama ve bilingli olarak gevresindeki
insanlari gérmezden gelme durumu ise Tele-higleme olarak adlandiriimistir. Bu davranisi
sergileyen kisiler hem is hayatlarinda hem de sosyal iliskilerinde sorunlar
yasayabilmektedirler. Turkiye’de tele-hicleme {izerine yapilan arastirmalar incelendiginde yas
arahgi en distk 15 yas ve Gzeri olarak bulunmustur (Parmaksiz, 2021). Gengler ve yetiskinlerde
olumsuz bir davranis olarak goriilen bu durum goz oninde bulundurularak calismanin
orneklem grubu icin 14-17 yas araliginda olan lise 6grencileri secilmistir. Bu calismanin amaci
lise Ogrencilerinde Tele-hicleme davranisinin farkli demografik degiskenlere gore
incelendiginde ne dizeyde oldugunu ortaya koymaktir. Bu cercevede katilimcilarin okul tiirQ,
cinsiyet, sinif dlizeyi, aile iliskileri, arkadaslik iliskileri, internette kalma siireleri gibi demografik
ozelliklerine gore Tele-higleme davranisina maruz kalma durumlari arastinlmistir. Calisma
nicel arastirma yontemlerinden tarama desenine dayali olarak ylrutilmastir. Calismada veri
toplama araci olarak Tirkce’ye uyarlanan “Tele-higleme Olcegi (Genel Phubbing Olgegi)”
kullanilmstir. ilgili dlcek 2022-2023 egitim 6gretim yilinda i¢c Anadolu bélgesinde yer alan bir
ildeki 6zel ve devlet liselerinde 6grenim goéren toplamda 353 6grenciye uygulanmistir. Etik
prensiplere uygun olarak, calismada kullanilacak veri toplama araci igin 6lgegin sahibinden
gerekli izin alinmistir. Daha sonra, ¢alismaya baslamak igin etik komite onayi alinmistir. Bu
surecte katihmcilar icin bilgilendiriimis onam formlari ve ebeveyn onam formlar da
hazirlanmistir.  Olcegin ilk sayfasina calismanin amaci, katiimcilarin gergek isimlerini
kullanmamasi gerektigi, tim bilgilerin gizliliginin saglanacagl ve katilimci izinleri olmadan
alinan kayitlarin paylasilmayacagini aciklayan bir bilgilendirme onam vyazisi eklenmistir.
Calismanin yiratilecegi 6zel ve kamu okullarinin yonetimleri arastirmadan haberdar edilmis
ve calismayi yiritmek icin gerekli izinler alinmistir. Olcekten elde edilen nicel verilerin analizi
icin betimsel istatistiklere ek olarak ortalamalar arasi farklari inceleyen testler [bagimsiz
orneklem t-Testi ve tek yonli varyans analizi (ANOVA)] kullanilmistir. Calismadan elde edilen
bulgular incelendiginde, cinsiyet degiskenine gore Tele-hicleme davranisina sahip olma
durumunda anlamh bir fark bulunmamistir. Fakat 6grencilerin okul turd, telefon kullanim
sureleri, aile ve arkadaslik iligkilerine gére Tele-higleme davranisini gésterme durumlarinda
anlamli bir fark saptanmistir.

Alanyazinda tele-hicleme davranisi sergileyen ya da bu davranisi deneyimleyen
bireylerin durumlarina deginen arastirmalarda, Tele-higleme kavraminin ayni zamanda
sosyotelizm ve telgisizlik gibi farkli terimlerle de acgiklandigi gozlemlenmistir. Ayrica
sosyotelizm ile disadonliklik arasinda onemli derecede pozitif bir iliski bulunmustur.
Sosyotelizm ile uyumluluk ve sorumluluk sahibi olma arasinda ise 6nemli derecede negatif bir
iliski gozlemlenmistir. Cinsiyetin sosyotelizm puanlarini anlamli bir sekilde ayirt etmedigi,
ancak medeni durum, egitim dizeyi ve yasin puanlari 6nemli dlclide ayirt ettigi bulunmustur.
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Ayrica uyumluluk, duygusal denge, sorumluluk sahibi olma ve deneyime aciklik gibi 6zelliklerin
sosyotelizmin 6ngoricileri oldugu belirtilmistir (Parmaksiz, 2021).

lliskiler Uzerine gerceklestirilen Esler-Tele-hicleme ile iliski tatmini arasindaki
varsayimsal baglantinin cesitli degiskenlerin araci ve diizenleyici rollerini incelemek igin iki
yapilandirilmis kesitsel anket ¢alismasi yapilmistir. Calismada, partnerin yaninda cep telefonu
kullanmanin (tele-higleme) partneri dislanmis hissettirerek iliskiye istemsiz ve zararli bir
etkisinin oldugu vurgulanmistir. Mevcut etkilesimler sirasinda partnerlerin cep telefonu
kullaniminin derecesinin iliski tatmini ile negatif bir iliskisi oldugu bulunmus, ancak cep
telefonu kullaniminin Esler-Tele-higleme ve iliski tatmini tizerinde dogrudan etkisinin anlaml
olmadigi belirlenmistir. iliski tatminini disiirdigii distniilen Tele-hicleme davranisinin,
¢atisma ve kiskanglik igin asil mekanizma olmadigi, ancak cep telefonu kullanimiyla ilgili
catismalar ve kiskanglik ayri ayri distintldiglinde 6nemli dolayh etkilerinin oldugu sonucuna
variimistir. Partneri cep telefonu kullanimina dahil etmenin zararli iliski etkilerine karsi bir
tampon olarak islev gorebilecegi ¢cikarimi yapilmistir (Beukeboom & Pollmann, 2021).

Sosyal etkilesimin Tele-hicleme Uzerindeki etkilerini inceleyen baska bir calismada, bir
sosyal ortamda birinin cep telefonuna odaklanarak birini gbz ardi etme davranisi olan Tele-
hiclemenin sosyal sonugclari deneysel olarak arastirilmistir. Katilimcilara, kendilerini iki kisilik
bir konusmanin bir parcasi olarak hayal ettikleri tic dakikalik bir animasyon gosterilmistir.
iletisim ortaklarindan biri ya tamamen ya da kismen Tele-hicleme davranisi sergilemis veya hic
sergilememistir. Sonuglar, artan Tele-higcleme davranisinin algilanan iletisim kalitesini ve iligki
tatminini olumsuz yonde etkiledigi seklinde ¢ikmistir (Chotpitayasunondth & Douglas, 2018).

Aile iliskilerinde Tele-higlemenin etkilerini inceleyen bir baska calismada, ergenlik
doneminde ebeveynlerin Tele-higleme davranisini degerlendirmek igcin Ebeveyn Tele-hicleme
Olgegi gelistirilmistir. Ebeveynler ile ergen cocuklari arasindaki iliski sorunlarinin iletisim
kalitesi ve baglanma tarzi gibi ¢esitli faktorlerden kaynaklanabilecegi distintGlmustir. Teknoloji
bu faktorlerden biri olarak kabul edilmis ve ebeveynler ile cocuklar arasindaki iliskiyi olumsuz
etkileyebilecegi belirtilmistir. Arastirmaya goére, c¢ocuklarin ebeveynlerinin Tele-hicleme
davranislarini deneyimleme diizeyleri, ebeveynlerinden sosyal kopukluk hissetme duygulariile
pozitif iliskilidir. Bu nedenle, cocuklar ebeveynlerinin Tele-hicleme davranislarini ne kadar
algilarsa, ebeveynleri ile hissettikleri baglanti o kadar azalmaktadir (Pancani vd., 2020).

Ebeveynlerin Tele-hicleme davranislarinin genclerin cep telefonu bagimliligi tGzerindeki
etkilerini incelemeyi amaclayan baska bir calismada, bu iliskinin altinda yer alan 6znel norm
ve bagimli niyetin araci rollerini belirlemek icin dikkat cekici sonuclar elde edilmistir. Bu
calismaya gore, ebeveynlerin Tele-hicleme davranisi ergenlerin cep telefonu bagimhlik
davranislarini artirmaktadir (Liu vd., 2019). Sosyal bir ortamda kasitli olarak etraftaki bireylerin
gormezden gelinmesi zamanla yiiz yize iletisimi ve kisiler arasi etkilesimi zedelemektedir. Bu
¢alisma ise lise 6grencilerinin Tele-higleme olma seviyelerinin belirlenmesi, sonuglara gore
gerekli tedbirlerin alinmasi ve alanda vyeterli ¢alisma bulunmamasindan dolayr 6nem
tasimaktadir.
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Introduction

The use of mobile devices is rapidly expanding. According to January 2023 data, the
global mobile phone usage rate reached 68%, while social media access reached 59.4% (We
Are Social, 2023). These results indicate a growing interest in mobile phones and social media
usage among individuals. However, this increased interest also brings about some behaviours.
The concepts such as Phubbing are related to issues like withdrawal syndrome caused by
uncontrolled cell mobile phone or social media use, feeling of depression, inability to adapt to
the environment, and experiencing problems in family and peer relationships (Kalip & Col,
2020).

Although a definite diagnosis cannot be made, feelings of deprivation when individuals
don't have their mobile phones with them, inability to focus on tasks due to the mobile phone,
and constant interaction with mobile phones instead of individuals can be considered as signs
of mobile phone addiction (Kalip & C6l, 2020). As daily mobile phone usage increases due to
the discovery and popularity of various mobile phone applications and social media platforms,
new addiction types are emerging (Blyikgebiz Koca, 2019). The most commonly encountered
behaviour related to these symptoms is the concept known in Turkish literature as "Mobil
ihmalkarlik," "Sosyotelizm," or "Tele-higleme," which is known in English as "Phubbing." While
some consider "Tele-hicleme" as a more appropriate translation for the term "Phubbing"
(Guler & Seving, 2022), in different sources, Phubbing is also referred to as "Sosyotelizm."
Sociotelism is an addiction caused by mobile phone use (Ozdemir, 2020). From a different
perspective, sosyotelizm is also considered as a situation where individuals engage with
networks and mobile phones instead of the people they are physically present with, focusing
on other things through their social media accounts (Yildirrm & Unalan, 2020).

In a study investigating the impact of sosyotelizm on loneliness, it was stated that
sosyotelizm has a significant effect on loneliness (Aydogdu & Cevik, 2020). Sepetgi et al. (2021)
conducted a study investigating the relationship between pandemic-induced boredom, fear
of missing outside activities and exposure to sociotelism among university students. In this
study, positive correlations were noted between these variables. In addition, fear of missing
out plays a mediating role between the variables. Phubbing, which is also known as
sosyotelizm in Turkish, is discussed as a form of addiction in mobile phone usage and is
perceived as a negative occasion among young adults and adults alike (Parmaksiz, 2020). The
presence of Phubbing behavior can harm face-to-face communication and negatively affect
interpersonal relationships (Seving et al., 2019). When examining the research carried out on
Phubbing in Turkey, it was conluded that the lowest age range studied was 15 years and older
(Parmaksiz, 2021). Previous research has suggested that gender, age, and daily smartphone
use may influence phubbing (Liu et al., 2019; Han et al., 2021). While smartphones have
brought many conveniences (such as online learning and chatting), the negative effects of cell
phones (such as "phubbing") have become more prominent and increasingly a major
academic concern. Phubbing refers to the act of snubbing or ignoring other people by focusing
on one's cell phone in social interactions. Phubbing, a widespread phenomenon in the mobile
internet age, is observed extensively in family, work, school, and study environments. While
phubbing highlights the damage to interpersonal relationships due to excessive smartphone
use, smartphone addiction emphasizes dependence on smartphones, leading to psychological
or behavioral harm to oneself. Smartphone addiction inadvertently increases individuals' time
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spent using phones in different contexts, objectively contributing to phubbing (Bin et al.,
2023).

Considering the negative occasion perceived by young individuals and adults, high
school students were chosen as the sample group for this study. This study aims to examine
the level of Phubbing behaviour among high school students concerning various demographic
variables. In this context, the exposure to Phubbing behavior was investigated based on
demographic characteristics such as school type, gender, grade level, family relationships,
friendship relationships, and internet usage duration. Table 1 presents the hypothesis
statement and sub-objectives of the study.

Table 1: Hypothesis and research question of the study

H1 Phubbing behaviour affects high school students negatively.

Q1 Does Phubbing behaviour vary according to gender among high school students?

Q2 Does Phubbing behaviour vary among different grade levels of high school students?

Q3 To what extent does the type of school affect the level of Phubbing behaviour?

Q4  To what extent does Phubbing behavioural disorder affect interpersonal communication?
Q5 What is the level of impact of Phubbing behaviour on family relationships?

Q6  What s the level of impact of Phubbing behaviour on friendship relationships?

To what extent does the average daily mobile phone usage duration affect the level of

Q7 Phubbing behaviour?

When the literature is reviewed, it is observed that there is insufficient research specifically
regarding high school-level students' exposure to Phubbing behavior. It is expected to guide
future research focusing on different samples regarding the Phubbing situation in individuals.

Method

In this section, first the research design is presented, then information about the study
group is provided, and then the planning of data collection tools, data collection, data analysis,
and the validity and reliability of the research are explained. The data collection processes
carried out within the scope of this research have been approved by the Nigde Omer
Halisdemir University Ethics Committee with document number 342436 dated 03.04.2023.

Research Design

This research was conducted based on quantitative research method survey design. In
this study, a survey design was used since the current situation of high school students
regarding Phubbing was tried to be determined as it exists. The survey design aims to identify
certain characteristics of a selected group as they exist and facilitates the collection of
information from a large sample (Blyukoztiirk et al., 2022).

Population and Sample

The population of the study is high school students studying in a city center located in
the Central Anatolia region. In order to reach a sample representative of the population,
convenience sampling technique in which close and easily accessible situations were selected
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was used in this study (Kilig, 2012). In this study, participants were selected from high school
students because the aim was to investigate whether the incidence of Phubbing behavior
among individuals aged 15 and above varied according to identified demographic variables. A
total of 353 students (160 male and 193 female) attending private and public high schools in
a relatively small city center located in the Central Anatolia Region of Turkey in the 2022-2023
academic year participated in the study. Some demographic information about the
participants is presented in Table 2.

Table 2. Some Demographic information about the participants

Gender N %
Female 193 45,3
Male 160 54,7
Grade Level

9 98 27,8
10 66 18,7
11 89 25,2
12 100 28,3
School Type

Public 226 64,0
Private 127 36,0
Do you get along with your parents?

Yes 298 84,4
No 55 15,6
Do you get along with your friends?

Yes 325 92,1
No 28 7,9

How many hours do you use your mobile phone on average per
day? (Hours)

0-2 54 15,3
2-4 124 35,1
4-6 105 29,7
6+ 70 19,8
Total 353 100

When Table 2 is analyzed, it is observed that 54.7% of the participants are female and
45.3% are male. 64% of the participants stated that they attend public schools, while 36%
attend private schools. Based on the percentage, it can be inferred that participants have
better friendships than their relationships with their parents. Regarding the average daily
mobile phone usage time, 35.1% of the participants answered between 2-4 hours.

Data Collection Tools

In the study, the General Phubbing Scale adapted into Turkish by Seving, Giiler, and Dinci
(2019) was used as a data collection tool. This 15-item scale is a 5-point Likert scale (from
never to always). The Cronbach Alpha reliability coefficient of the entire scale, which consists
of four factors: Nomophobia (NP), Interpersonal Conflict (IC), Self-isolation (SI), and Problem
Recognition (PA), was calculated as 0.853. In addition, all factors have a reliability coefficient
above .80. In the current study, Cronbach's Alpha reliability value was calculated as 0.87. The
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high scores obtained from the scale indicate that individuals have a high tendency towards
Phubbing behavior. Furthermore, individuals' tendencies towards Phubbing behavior were
evaluated based on a specific scoring for each item on the scale, corresponding to the options
used in the 5-point Likert scale.

Table 3. Criterion for Interpretation for 5-point likert scale

Options Points Coefficient Evaluation
Never 1 point )

) 1.00-2.59 15,00-38,85 Points --Low--
Rarely 2 points
Sometimes 3 points 2.60-3.39 39,00-50,85 Points --Medium--
Often 4 points ] ]

) 3.40-5.00 51,00-75,00 Points --High--
Always 5 points

Since the scale consists of 15 items, the lowest possible score that can be obtained from
the scale is calculated as 15, and the highest score is 75. In this context, a criteria for
interpretation, as shown in Table 3, has been created based on the scores given to each item
in the scale for a comprehensive assessment (Yilmaz, 2010).

Data Analysis

Before proceeding to data analysis, initial examination was conducted on the mean
score, standard deviation, skewness, and kurtosis values to test the normality of the data.
Subsequently, a normality test was applied to verify whether the distribution was normal, and
it was determined that the data exhibited a normal distribution. The relevant results are
presented in Table 4.

Table 4. Findings from descriptive analysis of scores obtained from data collection istrument
Mean  Std. Deviation Skewness Kurtosis

The General Phubbing 39,4023 11,00631 ,382 -,091
Scale (Mobile phone
Snubbing Scale)

Table 4 shows that the mean score of the General Phubbing Scale is 39.4023, with a
standard deviation of 11.00631, a skewness coefficient of .032, and a kurtosis coefficient of -
.091. It can be observed that the skewness and kurtosis coefficients are between -1 and +1.
These values in the study fall within acceptable ranges (Morgan et al., 2004), indicating a
normal distribution. Therefore, t-Test and ANOVA, which are parametric tests, were used in
data analysis. Accordingly, independent samples t-Test was used to determine whether there
was a significant difference between the participants' Phubbing behaviors and school type,
gender and family-friendship relationships. ANOVA was used to determine whether there was
a significant difference between class level and mobile phone usage time and Phubbing
behavior.

Codes were assigned to the responses to the items in the personal information form and
the scale according to the response types as 1-2-3-4-5, and a total score was obtained. These
data were used to examine the effects of Phubbing behavior and its relationship with
identified demographic variables. Independent samples t-tests were applied to determine
whether there was a significant difference between the participants' Phubbing behavior and
their school types, genders, family, and friendship relationships since the data showed
normality. One-Way Analysis of Variance (ANOVA) was preferred to determine whether there
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was a significant difference between grade levels and phone usage durations and Phubbing
behavior.

Findings

The personal information forms completed by the participants were analyzed, and
demographic variables were identified. Tables listing the results of data analysis based on
scale outcomes regarding whether there were significant differences in Phubbing levels
according to demographic variables (gender, type of school, communication with parents,
communication with friends, grade level, and daily average cell phone usage durations), or if
any relationships existed, have been provided.

Phubbing behaviour according to gender

In order to determine whether the Phubbing behavior levels of the participants show a
significant difference according to gender, t-Test for independent groups was performed and
the data obtained are shown in Table 5.

Table 5. Results of t-test analysis based on gender

Gender N X SS t Sd p
Female 193 39.72 10.71 -.626 351 .533
Male 160 39.00 11.36

When Table 5 is examined, it is seen that the participants' Phubbing behaviors do not
show a significant difference according to gender (t =-.626; p > .05). Although the mean scores
seem to be slightly higher for female participants, this difference is not significant.

Phubbing behaviour according to school type
The results of the examination which was done to find the significant difference
between school type and Phubbing behavior are listed below.

Table 6. Results of t-test analysis based on school type

School Type N X SS t Sd p
Public 226 37.88 10.37 -3.500 351 .001*
Private 127 42.09 11.61

*p<.05

According to Table 6, participants' levels of Phubbing behavior show a significant
difference based on school type. This difference favors students attending private schools (x
= 42.09). In other words, participants from public schools (x = 37.88) exhibit lower levels of
Phubbing behavior. This may be due to the fact that participants attending private schools
have faster and easier access to technology, experience fewer issues with mobile devices and
internet connectivity compared to those in public schools.Phubbing behaviour according to
the quality of their relationship with their parents

A significant difference was revealed between ability to get along with parents and Phubbing
behaviour. Related values are listed below as well.

Cilt:14 Say::2 Yil:2024 252



Demet Turasan Alpaslan, Nezih Onal

Table 7. Results of t-test analysis based on participants' ability to get along with their parents

Ability to get
along with N X SS t Sd p
parents
Yes 298 38.17 10.40 -5.030 351 .000*
No 55 46.03 11.88

*p<.05

When Table 7 is examined, it is understood that there is a significant difference in the
Phubbing behavior levels of the participants according to their ability to get along well with
their parents (t = -5.030; p < .05). Accordingly, participants who had a good relationship with
their parents (x = 38.17) exhibited lower levels of Phubbing behavior than participants who
reported that they did not get along well with their parents (x = 46.03).

Phubbing behaviour according to the quality of their relationship with their friends

The values obtained from results of t-test analysis that was done to find the significant
difference between ability to get along with friends and Phubbing behaviour are listed below.

Table 8. Results of the t-test analysis conducted based on participants' ability to get along with
their friends

Ability to get
along with N X SS t Sd p
friends
Yes 325 38.84 10.82 -3.260 351 .001*
No 28 45.82 11.24

*p<.05

According to Table 8, it can be observed that there is a significant difference in the
average scores between participants' level of getting along with their friends and their
tendency to exhibit Phubbing behavior (t =-3.260; p < .05). This difference favors participants
who have difficulty getting along with their friends (x = 45.82). In other words, participants
who have good relationships with their friends (x = 38.84) exhibit lower levels of Phubbing
behavior compared to those who have difficulties in their friendships.

Phubbing behaviour according to grade levels
Whether grade levels had a significant effect on Phubbing behaviour or not was one of

the issues that had been examined during the study. To be able to explore it, ANOVA was
conducted and the related values are mentioned below.
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Table 9. One-Way Analysis of Variance (ANOVA) for general phubbing scale: grade Level

f, X and SS Values Results of ANOVA
Group N XSS VarK KT Sd KO F Significant
Difference
9 98 38,59 10,27 Intergroups 328,516 3 109,505
ithi 1903 .440 -
10 66 38,19 9,00 Vithin 42312,362 349 121,239
Groups
11 89 40,69 11,30 Total 42640,878 352

12 100 39,84 12,48
Total 353 39,40 11,00

(A: 9" Grades, B: 10t Grades, C: 11™ Grades, D: 12% Grades)

Table 9 shows the results of the One-Way Analysis of Variance (ANOVA) conducted to
determine whether there is a significant difference in General Phubbing Scale scores based on
grade level. The analysis indicates that there is no significant difference in mean scores based
on grade level (F=.903; p=.440). Therefore, it can be inferred that the participants in the study
generally exhibit similar levels of Phubbing behavior, and grade level does not have an effect.
Similarly, the results of the Tukey test, conducted to examine differences between groups,
indicate that all significance values are greater than .05, suggesting no significant differences
exist.

Phubbing behaviour according to average daily mobile phone usage duration

Finally, the effect of average daily mobile phone usage duration on Phubbing behavior
was examined in the study and various related results that mentioned below were listed.

Table 10. One-Way Analysis of Variance (ANOVA) for the general phubbing scale: effect of
average daily mobile phone usage duration

f, X and SS Values Results of ANOVA

Group N % SS Vark KT Sd KO F Significant
Difference

0-2 32 9,86 Intergroups 10132,77 3 3377,6

Hours ' group ' ' B>A, C>A,

2-4 Within C>B

36,26 .000*
Hours 124 36,8 9,45 Groups 32508,11 349 93,146 D>A, D>B,
4-6 D>C
105 39,9 9,44 Total 42640,88 352
Hours
6 Hours

70 48,9 10,1

Total 353 39,4 11

*p<.05 There is a significant difference.(A: 0-2 Hours, B: 2-4 Hours, C: 4-6 Hours, D: 6 Hours+)

In Table 10, the one-way analysis of variance (ANOVA) was conducted to determine
whether there is a significant difference in the General Phubbing Scale scores based on the
average daily mobile phone usage time. The results indicate that there is a significant
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difference in the score means based on mobile phone usage time (F=36.261; p=0.000).
Therefore, it can be inferred that as the average daily mobile phone usage time increases, the
likelihood of exhibiting Phubbing behavior also increases among the participating high school
students. To determine if there is a significant difference between the groups, Tukey's test
was applied. The results reveal that students who use their mobile phones for 2-4 hours, 4-6
hours, and over 6 hours have higher levels of Phubbing compared to those who use their
mobile phones for 0-2 hours. The mean differences between these groups are 4.83, 7.89, and
16.91, respectively. Additionally, students who use their mobile phones for 4-6 hours or over
6 hours show higher levels of Phubbing compared to those who use their mobile phones for
2-4 hours, with mean differences of 3.06 and 12.08, respectively. Those who use their mobile
phones for over 6 hours exhibit higher levels of Phubbing compared to those who use their
mobile phones for 4-6 hours, with a mean difference of 9.02. According to the Tukey's test
results, no significant difference was indicated between the groups of 2-4 hours and 4-6 hours
of mobile phone usage, with a significance level of 0.81.

Discussion and Conclusion

A literature review has been carried out focusing on Phubbing behavior. According to
the results of this descriptive review, it was stated that there were not enough studies on the
topicin the early years. One of the reasons for this was shown to be the lack of a clear concept
defining the act of disregarding others present in the environment in favor of using the mobile
phone (Garrido et al., 2021). However, with the recent emergence of Phubbing situations in
the media, it can be said that individuals are starting to gain awareness.

This study aimed to examine the level of Phubbing behavior exhibited by high school
students in relation to different demographic variables such as gender, school type, grade
level, family relationships, and friendship relationships. Firstly, it is stated that the occurrence
of Phubbing behavior did not show a significant difference based on gender. It can be inferred
that all people, regardless of gender, can easily access technological devices and the internet
whenever they want and everybody is a candidate for having Phubbing behavior. When some
of other studies based on the same topic are examined, contrary to previous studies that
evaluated the occurrence of Phubbing behavior based on different genders and claimed that
men exhibit more Phubbing behavior than women, the results of a study conducted in 2017
indicate the opposite. This study stated that women use social media more than men and
exhibit more Phubbing behavior (Monacis et al., 2017). In another study, it was argued that
men who isolate themselves excessively from social communication indulge themselves in
social interaction environments, leading to the excessive occurrence of Phubbing behavior
over time (lvanova et al., 2020). While grade levels did not make a difference, on the contrary,
school type was identified as one of the variables that influenced the occurrence of Phubbing
behavior in the current study as participants attending private schools showed higher levels
of Phubbing behavior. It is probably because of the fact that participants from private schools
have opportunities to access the internet easier and faster than ones from public schools.
Considering that easy and fast access to technology increases this risk, a section related to the
topic can be added to the psychological counseling and guidance curriculum in schools.

Additionally, considering that individuals experiencing problems in their relationships
with parents and friendships are more prone to Phubbing behavior, awareness-raising
interventions can be conducted for different age groups. Sample groups can be selected from
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various age groups, and new measurement tools suitable for their levels can be developed
and implemented. Mobile phone usage duration, family relationships and friendship
relationships were also identified as variables that influence the occurrence of Phubbing
behavior. The current study states that there is a significant difference in the score means
based on mobile phone usage time. Therefore, the internet or social media can be evaluated
in terms of raising individuals' awareness. Additionally, in the literature review, it was noticed
that different ideas have been proposed and a consensus has not yet been reached regarding
Phubbing behavior, which has recently become a topic of discussion. This behavior disorder,
which is increasingly encountered and even impairs social relationships and family ties, can be
further explored in terms of different demographic characteristics, and alternative
perspectives can be developed. Considering the digitalized world, it can be concluded that
mobile phones which are one of the most used technological devices and the internet which
can be used via mobile phones easily play a critical role in negatively affecting individuals' well-
being and increasing the occurrence of Phubbing behavior. In a study noted as the first to
investigate the relationship between Phubbing behavior and social media addiction, it was
mentioned that excessive use of mobile phones to access the internet hampers interpersonal
communication and reduces individuals' well-being levels (David & Roberts, 2017). Another
study on the same topic suggests that increased internet connectivity through mobile phones
can be detrimental to human interaction (McDaniel & Coyne, 2014). Additionally, according
to a study conducted which was about measuring and testing the occurrence of Phubbing
behavior, individuals choose social media as a solution when they feel excluded from social
life, which leads to increased anxiety and depression levels (David & Roberts, 2020). In terms
of family relationships, it was found in the current study that participants who have a bad
relationship with their parents exhibit higher levels of Phubbing behavior. The level of parental
Phubbing experienced by children and their feelings of social disconnection from their parents
was also shown as important issue in the current study. It can be inferred that individuals may
exhibit increased levels of Phubbing behavior in situations where they spend more alone time
at home, such as when parents come home later due to work hours. In a study aiming to
investigate the effects of parental Phubbing behavior on adolescents' mobile phone addiction,
as well as the mediating roles of subjective norms and underlying addiction orientation, it was
proposed that parental Phubbing behavior significantly increased adolescents' mobile phone
addiction behaviors through two indirect paths. Firstly, it was found that parental Phubbing
behavior strengthened adolescents' tendency towards mobile phone addiction, thereby
increasing the likelihood of mobile phone addiction. Secondly, it was indicated that parental
Phubbing behavior increased adolescents' perceived parental mobile phone addiction status
tendency, thus enhancing their ultimate intention of mobile phone addiction (Liu et al., 2019).

The findings in another research carried by Odaci et al. (2024) suggest that a person who
evades relationship issues tends to exhibit strong anger responses during adverse
circumstances, adopts communication patterns that ignore others, strives for constant control
over their surroundings, and yearns for their desires to be consistently fulfilled. Moreover,
these results imply that individuals with unclear parental and child roles in the family are
inclined towards phubbing. In the current study, it was explored that participants who have
bad relationships with their friends exhibit higher levels of Phubbing behavior. Too much time
spent on the mobile phone due to situations such as not being easygoing and sociable
individuals, not being able to share, spending many hours alone at home, not being able to
make friends outside can be shown as the reasons for increasing possibility of having Phubbing
behavior. When Phubbing behavior is evaluated in terms of social communication and
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interaction, it can be said that individuals' engagement in this behavior leads to disconnection
in communication. A similar study aimed to investigate how mobile phone usage during face-
to-face interactions could affect the quality of interaction among couples composed of
unfamiliar individuals. This study was conducted on young adults aged 18-26. One out of three
random experimental conditions was assigned, and participants were asked to make decisions
about home decoration products with a same-gender partner. During a 10-minute discussion,
each individual's mobile phone received either 1-3 messages or no messages. Afterwards,
participants were asked questions about the quality of interaction and Phubbing. The results
revealed that the number of incoming messages affected the quality of interaction among
group members. Participants reported being familiar with Phubbing behavior and even
though they might not be aware of the term itself, they believed many of these behaviors to
be inappropriatei
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Abstract

It is mentioned that all types of technological supports used in the mathematics instruction
process have positive impacts on student mathematics performance without analyzing their
educational dimension of them. In this context, the purpose of this research is to analyze the
impact of technology-based mathematics instruction on the mathematics performance of
students. 22 meta-analyses about the effects of technology-based mathematics instruction on
student performance were carried out between 2017 and 2022; 27 impact sizes collected from
these researches are combined with second-order meta-analyses. It is found that technology-
based instruction’s impact on mathematics performance is medium-level. On the other hand,
in studies about technology-based instruction, it is determined that the location and quality
of the article caused important improvements in the mathematics performance of students.
On the other hand, technology-based instruction, performance type, grade level, bias status,
report type, and year range moderator variables didn’t cause statistical differences. It is
determined that technology-based instruction methods increase the mathematics
performance of students; however, Digital Tools Based Instruction and Software Based
Instruction models are more efficient when compared to the other learning methods.
Suggestions based on the research results are presented in the study.
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TEKNOLOJi DESTEKLi MATEMATIK OGRETiMININ OGRENCILERIN MATEMATIK
PERFORMANSINA ETKiSi: iKiINCi DERECEDEN BiR META-ANALIZ

0z

Matematik 6gretiminde kullanilan tim teknolojik desteklerin 6gretimsel yonine bakilmaksizin
ogrencilerin matematik performanslarini olumlu diizeyde etkileme glicline sahip oldugu ifade
edilmektedir. Bu baglamda bu arastirmada teknoloji destekli matematik 6gretiminin
O0grencinin matematik performansina etkisini incelemek amaclanmistir. 2017-2022 yillari
arasinda teknoloji destekli matematik 6gretiminin 6grencilerin matematik performansi
Uzerindeki etkisini inceleyen 22 meta analiz arastirmasi ve bu arastirmalardan gelen 27 etki
blyuklGgu second-order meta analiz yontemiyle birlestirilmistir. Teknoloji destekli 6gretimin
matematik performansina etkisinin orta diizeyde oldugu sonucuna ulasiimistir. Ayrica
teknoloji destekli 6gretim ile ilgili calismalarda lokasyon ve yayin kalitesinin 6grencilerin
matematik performansi tizerinde anlamli bir farkhlik olusturdugu tespit edilmistir. Ote yandan
teknoloji destekli 6gretim, performans ¢esidi, 6gretim kademesi, yanllik durumu, arastirma
turd ve yil araligl moderator degiskenlerine gore istatistiksel olarak bir farkhlik olusturmadigi
belirlenmistir. Teknoloji destekli tim ©6grenme modellerinin 6grencilerinin  matematik
performansini artirdigl ancak Digital Tools Based Instruction ve Software Based Instruction
modellerinin 6gretim slirecinde kullaniminin 6grencilerin matematik performansina etkisi
bakimindan diger 6grenme modellerine gére daha etkili oldugu ortaya ¢ikmistir. Ayrica
arastirma sonuglari dogrultusunda onerilere yer verilmistir.

Anahtar Kelimeler: matematik performansi; teknoloji tabanl 6gretim; 6gretim yontemleri;
meta-analiz.

Yasal izinler: Bu arastirma kapsaminda insan(lar)dan veri toplanmadigi igin etik kurul iznine
tabi degildir.

Genis Ozet

Gunlmuz 6grencileri, internet kilttriniln etkisi altinda dogmus ve dijital yerliler olarak
tanimlanan bir grup olarak, genellikle dizlisti bilgisayar, tablet bilgisayar ve cep telefonu gibi
en az bir bilgisayar tabanl teknolojik araca erisim saglamaktadir. Ayrica, internet tabanl bircok
matematik egitimi igerikli yazilimin, oyunun ve uygulamanin gelistirildigi bir ortamda,
ogrencilere zenginlestiriimis matematiksel deneyimlerin sunulmasinin ¢agdas egitim
anlayisinin  bir geregi oldugunu belirtmek mimkindir. Teknolojinin  egitim-0gretim
sireclerinde kullanilmasi, arastirmacilarin dikkatini teknolojinin matematik 06gretiminde
kullanimi Gzerine ¢cekmis ve matematik 6gretiminde teknoloji kullanimi siklikla arastirilan bir
konu haline gelmistir. Teknoloji destekli 6gretimin 6grencilerin matematik performansi
Uzerinde olumlu bir etkisi oldugu ve 6grenci basarisini artirdigi bildirilmektedir (Ran vd., 2022).
Matematik performansi, hem bilissel (zihinsel) hem de duyussal (duygusal ve motivasyonel)
boyutlardan olusan karmasik bir kavramdir (Fazh & Avci, 2022). Bilissel boyut kapsaminda
problem ¢6zme becerisi, analitik dlisinme yetenegi, matematiksel bilgi ve bilgiyi anlama yer
alirken; duyussal boyutta tutum, ilgi, motivasyon ve kaygi gibi kavramlar yer almaktadir.

Arastirmalarda, teknoloji destekli matematik 6gretiminin 6grencilerin matematik
performanslari Uzerindeki etkilerini inceleyen bir dizi meta-analiz bulunmaktadir. Bu
calismalar, bilgisayar destekli matematik 6gretimi (Akgay vd., 2021; Baki & Giirsoy, 2020;
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Higgins vd., 2017; Kaur, 2013; Ozdemir vd., 2020; Ran vd., 2022; Taspinar-Sener, 2023; Helsa
vd., 2023), akilli tahta kullanimi (Akar, 2020; Gilndiz & Kutluca, 2019), mobil teknolojiler
(Guler vd., 2021; Oztop, 2022; Sung vd., 2016), dijital egitsel oyunlar (Byun & Joung, 2018; Lei
vd., 2022; Turgut & Temur, 2017), dijital manipulatifler (Gui vd., 2023; Hillmayr vd., 2020; Kul
vd., 2018), web tabanli yaziimlar (Akin, 2022; Gizeller & Akin, 2012) ve dinamik geometri
yazilimlari (Chan & Leung, 2014; Juandi vd., 2021; Kaya & Ocal, 2018; Zhang vd., 2023) gibi
cesitli teknoloji icerikli araglarin matematik derslerindeki akademik basari lizerindeki etkilerini
arastirmaktadir. Yapilan farkli meta analiz arastirmalarindan farkh sonuglarin elde edilmesi
muhtemeldir. Bu bakimdan teknoloji destekli matematik 6gretiminin 6grenci performansi
uzerindeki etkileri ile ilgili bu bilgi birikiminin daha sistematik ve anlamli hale getirilebilmesi
adina meta analiz arastirmalarindan elde edilen bulgularinin birlestirilmesi olduk¢a 6nemli
gorilmektedir. Alanyazin taramalari sonucunda, teknoloji destekli matematik 6gretiminin
Ogrencilerin matematik performansina etkisi ile ilgili son bes yilda yapilan meta analiz
arastirmalarinin bulgularinin birlestirildigi bir ¢calismaya rastlanmamistir. Bu bakimdan bu
arastirmadan elde edilecek bulgularinilgili alanyazina katkida bulunacagi distinilmektedir. Bu
arastirmada, teknoloji destekli matematik 6gretiminin 6grencinin matematik performansina
etkisi incelenmistir. Bu amag dogrultusunda asagidaki sorulara yanit aranmistir.

1. Teknoloji destekli 6gretimin matematik performansina etkisi var midir?

2.Teknoloji destekli 6gretimin matematik performansina etkisi moderatér degiskenlere
gore farkhlasmakta midir?

Teknoloji destekli matematik 06gretimi kapsaminda, c¢esitli 6gretim araglar
kullaniimaktadir. Matematik 6gretimi siirecinde cesitli teknolojilerin siklikla kullanildigi ve bu
alandaki arastirmalarin fazlaligi g6z 6niine alindiginda, bu ¢alismada matematik 6gretiminde
teknoloji kullanimiyla ilgili bilgi birikiminin derlenmesi ve 6zetlenmesi amaciyla ikincil diizeyde
bir meta-analiz ydntemi tercih edilmistir. ikinci dereceden meta-analiz ydntemi, meta-analiz
arastirmalarinin meta-analizidir (Schmidt & Oh, 2013). Bu yontemde, birinci dereceden meta-
analiz arastirmalarinin istatistiksel bulgulari birlestirilmektedir (Oh, 2020; Schmidt & Hunter,
2015). Arastirmanin verileri Web of Science, Scopus ve ERIC veri tabanlar kullanilarak
toplanmustir. Yil araligi olarak 2017-2022 tercih edilmistir. Belirlenen elektronik veri tabanlari
Uzerinden derinlemesine bir tarama yapilmistir. Elektronik tarama icin veri tabanlarinin
gelismis arama 6zelliklerinden faydalaniimistir. Tarama yapilirken belirlenen anahtar kelimeler
kullanilmistir. ilk satirda, "mathematics”", "technology", "mathematics performance",
"mathematics achievement", "mathematics attitudes" anahtar kelimeleri; ikinci satirda
"computer assisted", "computer based", "web-based", "computer aided", "video games",
"digital games", "mobile learning", "e-learning"”, "distance education", "mobile devices",
"applications" ve "educational games"; lg¢lincl satirda ise "meta analysis" ve "systematic
review" anahtar kelimeleri yer almistir. Taramalar sonucunda, ilk arama sonuclarina gore
toplamda 934 calismaya ulasiimistir. Ulasilan calismalardan arastirma konusuyla ilgisi olmayan
ve birbirini tekrar eden ¢alismalar kapsam disinda tutulmustur (n=897). Bir sonraki asamada,
veri kapsamina dahil edilen calismalar, 6zet kisimlari dikkate alinarak incelenmis ve konuyla
ilgisi olmayan calismalar hari¢ tutulmustur (n=3). Uygunluk acisindan degerlendirilen tam
metin makaleler dahil edilme ve hari¢ tutulma kriterleri dikkate alinarak incelenmistir (n=31).
Uygun istatistiksel veri icermeyen (n=7) ve oOrtlsen calismalar (n=2) hari¢ tutulmustur.
Olcitleri karsilayan tam metin makaleler (n=22) ikinci dereceden analize dahil edilmistir.
Verilerin analizinde o6rtisme problemi, istatistiksel bagimsizlik, istatistiksel model, etki
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blylkligu secimi, yayin yanhlik analizleri, moderatér ve heterojenlik analizi kriterlerine
dikkate alinmistir.

Bu arastirma 22 meta analiz arastirmasi 953 temel arastirmayi kapsamaktadir. Bu
arastirma 22 meta analiz arastirmasindan gelen k=27 etki blyikliguni icermektedir. Etki
blyuklikleri ES=.13 ile ES=1.14 arasinda yayilmaktadir. Ortalama etki buyUkligl ve toplam
heterojenlik: Teknoloji destekli 6grenmenin matematik performansina etkisinin ortalama etki
blylkliglu ES=.60 (LL=.48 UL=.71) olarak hesaplanmistir. Baska bir ifade ile teknoloji destekli
ogrenmenin matematik performansina etkisi orta dlizeydedir. Yine veri setinin toplam
heterojenlik miktari Q (26) =439,42 olarak hesaplanmistir. Veri setinin yiiksek dizeyde
heterojen oldugu tespit edilmistir (>=94.74). Yayin yanlilig analizleri: Begg and Mazumdar
rank correlation test sonucu yayin yanhg bulgulanmamistir (tau=.21 z=1.54 p=.12). Egger’s
regression testi sonucu ise yayin yanlligi tespit edilmistir (t=4.7 p=.00). Duval & Tweedie trim
and fill analysis sonucu ise yayin yanhg tespit edilmemistir. Etki buyukliklerinin standart
hatalarina goére dagilimi igin olusturulan Funnel Plot Sekil 1’de gosterilmistir. Sekil 1
incelendiginde etki buyukliklerinin standart hatalarina gore dagilimlarinin yaklagik simetrik
oldugu gozlenmistir. Yukaridaki bulgular dikkate alindiginda 6nemsiz diizeyde (trivial) yayin
yanhligi oldugu kabul edilebilir. Meta analiz arastirmalarinin kalite diizeylerine gore ortalama
etki buyukliklerinin istatistiksel olarak farkhlastigi bulgulanmistir (Q (1) = 6.86 p=.01). Kalitesi
yuksek meta analiz arastirmalari daha dusik dizeyde etki blylkligu Gretirken (ES=.49 LL=.37
UL=.61) kalitesi orta diizeyde olan meta analiz arastirmalari daha yiliksek diizeyde (ES=.76
LL=.60 UL=.91) etki buyukligl Uretmistirler. Yine Meta analiz arastirmalarin kapsadigl
lokasyona gore ortama etki buyilkliklerinin istatistiksel olarak farklilastigl gézlenmistir (Q (3)
= 14.87 p<.01). Karma (lkeleri (farkh tlkeleri) kapsayan meta analiz arastirmalari daha diisik
dizeyde etki blyukligu Gretirken Tirkiye ve Endonezya’yl kapsayan arastirmalar ise daha
yuksek etki buyuklGgl Gretmistirler. Karma tlkeleri kapsayan meta analiz arastirmalari (ES=.51
LL=.40 UL=.62) orta dlizeyde bir etki blylkligi tretirken Turkiye (ES=.97 LL=.69 UL=1.26) ve
Endonezya’yl (ES=.98 LL=.63 UL=1.32) kapsayan arastirmalar yiiksek diizeyde etki blyuklugu
Uretmistirler. Bunun yaninda Cin’den tek bir arastirma gelmektedir ve zayif diizeyde bir etki
biyikligu raporlanmistir (ES=.38 LL=-.08 UL=.84). Ote yandan teknoloji destekli dgretim,
performans cesidi, 6gretim kademesi, yanhlik durumu, arastirma tiiri ve yil araligi moderator
degiskenlerine gore istatistiksel bir fark bulgulanmamistir. Yine de bazi dikkat cekici
durumlardan soz edilebilir. DBI ve SBI modellerinin matematik performansina etkisini yliksek
diizeyde oldugu soylenebilir (sirasiyla ES=.80 LL=.50UL=1.10; ES=.94LL=.63 UL=1,25). GBI ise
matematik performansina etkisinin zayif diizeyde oldugu gézlenmistir (ES=.38 LL=.13 UL=.63).

Teknoloji destekli matematik 6gretimi 6grencilerin matematik performanslarini daha iyi
hale getirmektedir (Cohen, 1998 p.2 akt Young, 2017). Gelisen teknolojiler ve bu teknolojilerin
matematik ogretiminde kullanimi son vyillarda artis gostermektedir. Bu bakimdan bu
arastirmada teknoloji destekli 6gretimin 6grencilerin matematik performansina etkisini
inceleyen birincil meta analizlerden elde edilen etki blyuklGkleri birlestirilmistir. Bu arastirma
sonucunda, teknoloji ile desteklenen matematik 6gretiminin, 6grencilerin matematik
performanslari Gzerinde orta diizeyde bir etkiye sahip oldugu tespit edilmistir. Young (2017),
30 yillik meta-analiz ¢alismalarini birlestirerek yaptigl arastirmada, teknoloji destekli
matematik 6gretiminin 6grencinin matematik basarisini orta diizeyde artirdigini belirlemis ve
matematik siniflarinda teknolojinin didaktik islevselligine vurgu yapmistir. Benzer sekilde
Taspinar-Sener (2023) 2019-2023 yillari arasinda yayinlanan galismalari inceledigi meta analiz
¢alismasinda teknoloji kullaniminin matematik basarisina genel etkisini orta diizey olarak
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saptamistir. Bu bakimdan teknoloji destekli matematik 6gretiminin 6grencinin matematik
performansi (izerinde etkili oldugu gortlmektedir. Matematik 6gretiminde kullanilan tim
teknolojik desteklerin  6gretimsel yonine bakilmaksizin  6grencilerin  matematik
performanslarini olumlu diizeyde etkileme giciine sahip oldugu ifade edilmektedir (Young,
2017). Bu arastirmada matematik 6gretiminde teknoloji kullanimi ile ilgili yapilan arastirmalar
teknoloji destekli 6gretim modellerine gore kategorize edilmistir. Yapilan siniflandirma
sayesinde matematik o6gretiminde kullanilan bu modellerin moderator olarak
karsilastirilmasina da olanak saglamistir. Ayrica bu arastirmada performans cesitleri, 6gretim
kademesi, yayin kalitesi, yayin yanlilik durumlari, rapor cesitleri, yil araligi ve arastirmanin
yapildigl bolge diger moderator degiskenler olarak ele alinmistir. Bu arastirma sonucunda
meta analiz galismalarinda ele alinan teknoloji destekli 6gretim modellerinin moderator
degiskenler oldugu sonucuna ulasiimistir. Elde edilen bulgular dogrultusunda bilgisayar
destekli 6gretim, oyun temelli 6gretim ve mobil teknoloji destekli 6gretim modellerinin diisiik
etki buyUkligl Urettigi ortaya cikmistir. Web temelli 6gretim ve karma olarak incelenen
arastirmalarin da orta diizey bir etki blyUklGgu Urettigi belirlenmistir. Dijital araclarla
desteklenmis 6gretim ve yazilim temelli 6gretim modellerinin ise yapilan arastirma sonucunda
yuksek etki blayuklugl Grettigi ortaya ¢ikmistir. Bu arastirmanin sonucunda teknoloji destekli
ogretimin 6grencilerin matematik performansi izerindeki etkisi meta analiz arastirmalarinin
kalitesi bakimindan moderatér bir degisken oldugu sonucuna ulasiimistir. Arastirma
sonucunda ylksek kalitedeki meta analiz arastirmalarinin daha diistk etki blyiklGgl tretirken
orta diizey kalitedeki meta analiz arastirmalarinin daha ylksek diizeyde etki biydklikleri
Urettigi ortaya ¢cikmistir. Feeley (2020), meta analiz arastirmasi yiriten arastirmacilarin dahil
ettikleri arastirmalar icin kalite degerlendirmesi yapmalarinin gerekli oldugunu belirtmektedir.
Meta analiz arastirmalarin kapsadigi lokasyonun teknoloji destekli 6gretimin 6grencilerin
matematik performansi Uzerindeki etkisi bakimindan moderatér bir degisken oldugu
sonucuna ulasilmistir. Meta analiz arastirmalarinda lokasyon yanhligi énemli bir sorundur.
Higgins & Green (2011) gore lokasyon yanhliginin (location bias) iki formundan soz
edilmektedirler. Birincisi arastirmalarin yer aldigi veri tabani; ikincisi ise arastirmalarin veri
toplandigi tlkelerdir. Vickers vd. (1998) Ulkelere gore klinik uygulamada etki byukliklerinin
istatistiksel olarak farklilastigini ortaya koymustur. Klinik uygulamalari icin tespit edilen bu
durum egitim ortami uygulamalari icinde s6z konusu olabilir.

Bu arastirma 2017-2022 yillari arasinda teknoloji destekli 6gretimin 6grencilerin
matematik performansi Uzerindeki etkilerini ortaya ¢ikaran birincil meta analizlerin
birlestirildigi ikinci dereceden bir meta-analiz calismasidir. Teknoloji destekli 6gretimin
ogrencilerin matematik performanslari tizerindeki etkisini ortaya c¢ikarmayr amaclayan bu
arastirma sonucunda dért dnemli sonug ortaya cikmistir. ilk olarak, matematik 6gretiminin
teknoloji ile desteklenmesi 6grencinin matematik performansi Uzerinde olumlu bir etki
olusturmaktadir. ikinci olarak, teknoloji destekli tim 6grenme modellerinin &grencilerinin
matematik performansini artirdigi ancak dijital araclarla desteklenmis 6gretim ve yazilim
temelli 6gretim modellerinin O6gretim slirecinde kullaniminin 6grencilerin  matematik
performansina etkisi bakimindan diger 6grenme modellerine goére daha etkili oldugu ortaya
ctkmistir. Uglincli olarak, ikinci dereceden meta-analiz arastirmalarina dahil edilen birincil
meta analiz calismalarinin kalitelerinin, arastirma sonucunda elde edilen etki buylklGga
Uzerinde etkili oldugu belirlenmistir. Son olarak, meta analiz arastirmalari acisindan
arastirmanin verilerinin dahil edildigi konumun da etki biiytuklGgu Gizerinde bir etkisinin oldugu
ortaya ¢ikmigtir. Arastirma sonucunda teknoloji destekli matematik 6gretiminin 6grencilerin
matematik performanslari tizerinde etkili oldugu gorilmektedir. Bu bakimdan 6gretmenler
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ogrencilerinin matematik performanslarina olumlu etkisi olmasi adina derslerinde bu teknoloji
destekli 6grenme modellerini kullanabilirler. Ayrica karar vericilerin bu teknolojilerin
kullanilmasi adina 6grenme ortamlarina gerekli donanimlari saglamalari da énerilmektedir.
Arastirmada Digital Tools Based Instruction ve Software Based Instruction modellerinin
Ogrencilerin matematik performansini artirmada daha etkili ydontemler oldugu gorilmektedir.
Bu bakimdan 6gretmenler 6gretim tasarimlarinda bu modellere agirlik verebilirler. Yapilan
arastirma sonucunda meta analiz arastirmalarinin kalitesinin etki blyuklugu Gzerinde etkili
oldugu belirlenmigtir. Bu bakimdan meta analiz ¢alismalarinin birlestirildigi ikinci dereceden
meta analiz ¢galismalarinda kalite degerlendirmeleri yapilmalidir.

Introduction

Social systems become more digitalized along with the developments in computer and
internet technology. This digitalization ensures presenting quality service in the health,
education, industry, and communication sectors (Demirci & Kirath, 2019). Technologies
developed according to the necessities of societies in the digital age increase the comfort of
individuals besides globalization (Kavak, 2023). On the other hand, they direct social
experiences, affect cultural structures, and change individual habits. For instance,
transportable smart tools such as cell phones and tablets, reflections of this digitalization
encompassing living spaces and directing the world, have become inseparable pieces of daily
life. These instruments change the habits of individuals, ease access to information and ensure
flexible learning.

The education system, which prepares new generations for the future, is affected by
cultural changes and technological developments (Zinchenko et al., 2023). For instance, the
development of internet technologies has eased access to information without the limitation
of time or space. This development also made it possible to have sustainable teacher-student
communication and led to the questioning of traditional methods. As a result of these
guestions distant-learning and e-learning models, which are out-of-school methods, are
developed (Hamidi & Chavoshi, 2018; Kilit & Gliner, 2021). Technology has positive effects on
teacher motivation and job satisfaction besides supporting efficient and permanent learning
(Morris, 2021). Technology-based instruction contributes to ensuring equality of opportunity
by easing access to information and presenting flexible learning environments. On the other
hand, it gives individuals the chance to learn at their speed (Hamidi & Chavoshi, 2018; Yalgin
et al., 2023). It also enables the designing of new activities and the creation of rich learning-
teaching environments.

It is observed that students have difficulties in mathematics as it is a lesson that requires
intense mental activities such as reasoning, association, and problem-solving. The abstract
conceptual structure that the lesson requires is another important problem for students (Ran
et al.,, 2022; Sokolowski & Ansari, 2017). International organizations emphasize the
importance of supporting mathematics instruction with technology; they state that enriched
learning environments are indispensable and should be used in math instruction processes
(IEA, 2019; NCTM, 2008; OECD, 2018). It is possible to decrease the hesitations and fears of
students, improve their sense of sufficiency and competencies, and support conceptual
learning and meta-cognitive skills by using technology in mathematics lessons (Lin, 2009;
Koyuncu et al., 2015). Studies in the literature indicate that mathematics instruction based on
technological instruments has an important impact on student success (Byun & Joung, 2018;
Ran et al., 2022). On the other hand, it is determined that technology-based mathematics
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instruction is highly effective in cognitive features such as self-sufficiency (Peters, 2013),
motivation, and attitude (Higgins et al., 2017). Trainers living in the modern era, using
technological tools in education can produce content in cooperation with their colleagues;
they also have the chance to present different conceptual and practical construction of
thematic presentations with multiple representations (Helsa et al., 2023; Uwineza et al., 2023;
Yorganci, 2018). Today’s students, born into the internet culture and named digital nomads
have computer-based technological instruments such as laptops, tablets, and telephones.
Internet-based content software, games, and application for mathematics education have
been constantly developed and students get the chance to witness different mathematical
experiences. It is possible to say that these experiences have become necessities of the
modern understanding of education.

The utilization of technology within educational contexts, particularly in mathematics
instruction, has garnered significant attention from researchers worldwide. Consequently,
numerous scholars have investigated this subject, resulting in a plethora of meta-analysis
studies within the literature examining the impact of technology-enhanced mathematics
instruction on students' mathematical performance, indicative of their achievements in
mathematics classes. This research theme encompasses various meta-analytic investigations,
including those focused on computer-based mathematics teaching (Akcay et al., 2021; Baki &
Giirsoy, 2020; Higgins et al., 2017; Kaur, 2013; Ozdemir et al., 2020; Ran et al., 2022; Taspinar-
Sener, 2023; Helsa et al., 2023), mobile technologies (Giiler et al., 2021; Oztop, 2022; Sung et
al., 2016), digital educational games (Byun & Joung, 2018; Lei et al., 2022; Turgut & Temur,
2017), digital manipulatives (Gui et al., 2023; Hillmayr et al., 2020; Kul et al., 2018), web-based
software (Akin, 2022; Gizeller & Akin, 2012), and dynamic geometry software (Chan & Leung,
2014; Juandi et al., 2021; Zhang et al., 2023).

In addition, Young (2017) combined meta-analysis studies on technology-based
instruction conducted between 1985 and 2015. Considering that technology has been used
more in recent years, combining the results of studies conducted after 2015 and comparing
them with previous studies is important in terms of the use of technology in education and its
integration into classrooms. In this respect, it is considered very important to combine the
findings obtained from meta-analysis studies in order to make this knowledge about the
effects of technology-supported mathematics teaching on student performance more
systematic and meaningful.

Computer-based instruction

Computer-based instruction can be defined as practicing education by benefiting from
software and application opportunities of computers in the learning-teaching process (Xie et
al., 2020). Computer’s support increasing the interest of students through voice, animation,
presentation, graphics, and simulations. Interactions and instant feedback enable students to
evaluate their performance and control the self-learning process (Baki, 2002; Ozdemir et al.,
2020). Students get the chance to learn at his/her own pace, make research, test information,
and make evaluations (Baki, 2002; Xie et al., 2020). Computer-based instruction ensures
academic improvements; it additionally eases learning and carries out the role of leading the
process (Atay, 2023). Computers ease the teaching process by presenting mathematical
concepts through graphics, systems of algebra, and simulations; they thus ease transmitting
information and learning (Ozdemir et al., 2020). According to Atay (2023), the significance of
computer-assisted instruction in mathematics education lies in its ability to enhance students'
understanding of mathematical concepts, improve problem-solving skills, and foster positive
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attitudes towards mathematics. Additionally, computer-assisted instruction enriches the
teaching process for educators and increases students' motivation for learning.

Digital tools-based instruction

Digital tools-based instruction includes the process of education based on technological
instruments such as computers, tablets, projections, smart boards, and calculators. These
processes present programs, websites, and other training platforms through which training is
carried out (Ahsan et al., 2023; Greefrath et al., 2018; Hillmayr et al., 2020).

Digital tools contribute to carrying out learning and teaching activities in cognitive,
affective, and social dimensions. They on the other hand allow students to reach information
easily, deeply understand multiple displays and improve themselves. Digital tools are grouped
under 5 categories: Drill and practice programs, tutoring systems, intelligent tutoring systems,
simulations, and hypermedia systems (Hillmayr et al., 2020; Unal & Yesilyurt, 2023). Digital
tools allow students to visualize their complex mathematical relations, learn abstract
conceptual structures in an interactive and exploratory manner, create more than one
representation, easily move from one representation to another and develop strategies to
solve real-life problems (Greefrath et al., 2018).

Digital game-based instruction

Digital games, constituting a pedagogical approach incorporating the utilization of
digital gaming within the learning framework, represent a significant method fostering both
cognitive and affective development of students through internet-based tools (Koparan, 2021;
Matic et al., 2023). Digital-based games ease interpreting mathematical concepts and support
four operations skills (Aktas et al., 2023; Benavides-Valera et al., 2023; Lee et al., 2016). They
on the other hand enable transmitting conceptual knowledge, operational sufficiency, and
affection skills, into real-life problems (Aktas et al., 2018). These games, requiring organizing
and improving strategies to find solutions to a constructed problem and reasoning that will
lead to success, also serve to develop problem-solving skills, regarded as an important
sufficiency in mathematics (Byun & Young, 2018; Fadda et al., 2021). Digital games ease
objectifying mathematical issues in digital environments by evoking visual, audible, and
tactual senses. Students who have negative attitudes towards mathematics can overcome
their prejudices and improve positive affective attitudes (Aktas et al., 2018).

Mobile technology-based instruction

Besides the increase in the use of technological devices such as telephones, tablets, and
laptops, comfortable learning environments based on the principle of uninterrupted learning
have been developed (Yalcin et al., 2023). Touch screens, and the attractive visual and
dynamic structure of mobile tools contribute to the interaction of students directly with
mathematical phenomena and participate in discussions about mathematics in a cooperative
environment. They also enable students to improve their mathematical thinking skills (Larkin
& Calder, 2015; Chen, 2019). Mobile education, supporting flexible learning give teachers the
chance to design efficient educational methods and techniques and use pedagogical
approaches and practices in the process of teaching (Taleb et al., 2015; Viberg et al., 2023).
Researches indicate that mobile learning supports internalizing mathematical concepts
(Crompton, 2015) and improving problem-solving skills (Huda et al., 2019). It, on the other
hand, positively affects effective features such as motivation, attitude, perception, and
agitation (Chen, 2019). Conversely, it is imperative to acknowledge that various factors such
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as diminished concentration during mobile device-assisted learning, heightened cognitive
burden arising from the influx of extensive information from both real-world and digital
sources, constrained utilization of touch screens, allure of social networking applications, and
inadequately designed learning materials can impede the learning process (Pogan et al., 2023).

Educational software-based instruction

Educational software that is developed for learning and teaching processes, is
technological hardware that can be used online and/or offline (Aydogmus, 2010). Besides
being used as an environment for education, they can be used as supporting materials for
exemplification, problem-solving, and repetition (Aydogmus, 2010). Software that has
multimedia content such as diagrams, graphics, and voice, develops the individual learning
experience of students through interaction; they, on the other hand, ease following their
academic development in a systematic structure (Chan & Leung, 2014; Juandi et al., 2021).
Mathematical software, generally developed as supporting hardware for teaching
mathematics, are supporting elements that ease and direct a beneficial learning environment
(Aydogmus, 2010). Computer algebra software such as Derive, Mathematica, and Matlab is
used by the experts; dynamic geometry software such as Cabri 3d, Geogebra, and Sketchpad
are also used often. Mathematical software is most effective in improving student skills such
as discovering theories and relations, reasoning, mathematical thinking, and problem-solving
skills. Students can see misconceptions, make mathematical modeling, create spatial
perception, and support permanent learning by using graphical and geometrical
demonstrations (Dogruer & Akyuz, 2020; Ozen-Unal & Filiz, 2023).

Web Based Instruction

Web-based learning is the process of online education that brings teachers and students
that are physically in different locations (Zheng, 2008). In this method, synchronized,
unsynchronized, and combined participation is possible; teachers and students can have
closer communication in the virtual environment. There are mutual interactions and instant
feedback through various multimedia text, voice, video, and graphics (Lin, 2009). This method
has the other opportunities presented by technology-based instruction; it thus supports
critical thinking and problem-solving skills by presenting environments enabling discussion
and questioning (Kilit & Gliner, 2021). Visual models and animations that are created with
interactive internet resources have important benefits in constructing mathematical concepts
(Lin, 2009). On the other hand, while preparing web-based mathematics learning
environments, the cognitive, social, and physical features of students should be taken into
consideration; diagrams, animations, and worksheets should be prepared and presented in
different formats (Gizeller & Akin, 2012; Yorganci, 2018). Preparing problems that will
support cooperation among students and using simultaneous communication tools in
teaching difficult mathematical concepts in teaching environments are important (Yorganci,
2018).

Math Performance and Technology

Technology-based instruction enables students to understand mathematics by giving
them the opportunity to actively participate and think at higher levels (Karim & Zoker, 2023;
Kim et al., 2020; Young, 2017). In addition, technology-enhanced instruction facilitates
students' understanding of mathematical concepts and mathematical modeling (Uwineza, et
al., 2023). Technology-supported mathematics instruction provides students at various
academic levels with the opportunity to access mathematical content, deepen their
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conceptual understanding, improve their problem-solving skills, and increase their
computational abilities (NCTM, 2014). The emergence of these outcomes depends on how
technology is integrated into mathematics instruction and how tasks are designed (Leung,
2017).

Technology-supported instruction is reported to have a positive impact on students'
mathematics performance and increase student achievement (Ran, Kim & Secada, 2022). In
different meta-analysis studies, different types of technology such as intelligent tutoring
systems (Steenbergen-Hu & Cooper, 2013), digital game-based learning (Byun & Joung, 2018),
dynamic geometry software (Chan & Leung, 2014), and collaborative scenarios (Radkowitsch
et al., 2020) were found to improve students' mathematics performance. On the other hand,
few studies have focused on the role of instructional technology in supporting any learning
goal (Ran, Kim & Secada, 2022). In this second-order meta-analysis, we systematically
examined the possibilities of technology-enhanced instruction in mathematics instruction and
its effects on students' mathematics performance.

Purpose

As a result of the literature reviews, it is determined that no study combines the findings
of meta-analysis research about the impact of technology-based mathematics training on
students’ math performance in the last five years. In this respect, findings obtained from this
research study will contribute to the related literature. In this research, technology-based
mathematics teachings’ effects on student performance are the primary purpose. The below-
mentioned questions are researched in the scope of this purpose.

1. Does technology-based instruction have an impact on mathematics performance?

2. Does the impact of technology-based training on mathematics performance vary
according to moderator variables?

Method

Different teaching tools have been used in the scope of technology-based mathematics
instruction. These varieties, the frequent use of these materials in instruction processes, and
the high number of research in the literature have led to the use of a specific approach in this
research study. The second-order meta-analysis method is preferred to combine the
necessary information and summarize obtained information properly. The second-order
meta-analysis method is the meta-analysis of meta-analyses (Schmidt & Oh 2013). This is why;
the second-order meta-analysis method is called meta meta-analysis. In the second-order
meta-analysis method, statistical findings of first-order meta-analysis research are carefully
combined (Oh, 2020; Schmidt & Hunter, 2015).

Data Collection Process

Research data are collected by using Web of Science, Scopus, and ERIC databases. The
years between 2017 and 2022 are preferred. A deep-survey process based on the defined
electronic database is followed. The feature of advanced search is used for the electronic
survey. Surveys are carried out with pre-determined keywords. The keywords “mathematics”,
“technology”, “mathematics performance”, “mathematics achievement”, and “mathematics
attitudes” are used in the first line; “computer-assisted”, “computer-based”, “web-based”,
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“computer-aided”, “video games”, “digital games”, “mobile learning”, “e-learning”, “distance
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education”, “mobile devices”, “applications” and “educational games” are used in the second
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line and “meta-analysis” and “systematic review” are used in the third line. As a result of the
surveys, a total of 934 studies are determined. The ones that are not related to the topic and
the ones that are the same are excluded (n=897). The obtained studies are analyzed in terms
of their abstract section and the ones that are not related are excluded (n=4). The complete
articles that are evaluated according to appropriateness, are analyzed in terms of inclusion
and exclusion criteria (n=31). Studies that do not contain proper statistical data (n=7) and the
ones that overlap (n=2) are excluded. Full-text articles that meet the criteria (n=22) are
included in the second-order meta-analysis. The review process is presented in Figure 1 with
a PRISMA diagram.

Web of Science (n=487} Scopus (n=100) ERIC (n=347)
8
g
s
Q
=
A data pool formed after repeated research was removed
(n=37)
on
£
= 4
3
&1’3 After reviewing the summary parts R Full text is not accessible or is paid
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E Research that has the potential to Excluded Research
:-u§° meet the criteria (n =31) >
5 *Does not contain appropriate statistical data
(n=7);
*Qverlapping studies (n=2)
\ 4
e Included (n =22)
-]
=
E Effect size number (k=27)

Figure 1. General Dataflow Diagram

Inclusion and Exclusion Criteria

Inclusion Criteria: The below-mentioned criteria are taken into consideration in
determining the studies to be included in the analysis.

1. Meta-analysis research that will be included in the research should focus on
technology-based mathematics instruction.

2. Meta-analysis research should focus on the mathematics performance of students.
3. Meta-analysis research should be published between the years 2017 and 2022.
4. Research should include statistical data necessary for calculating impact size.

Exclusion Criteria: Researchers are excluded according to the below-mentioned criteria.
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1. Studies that are below 23 scores from the R-AMSTAR scale, used for publication
quality, are excluded from the analysis.

2. Cooper & Koenka (2012) state that if the overlapping ratio is below 25%, meta-
analysis studies are independent. When meta-analysis studies’ overlapping ratios are over
25%, a more current and coherent study is preferred, and the other one is excluded.

Data Encoding

TBL: CBL, DBL, GBL, MBL, SBL, and WBL are encoded as technology-based learning
models. If different TBL models are used in a meta-analysis study and separate impact sizes
are not presented, they are encoded as “mixed”. On the other hand, if a meta-analysis study
includes more than one TBL model, they are encoded as “independent” (Codes: CBL, DBL, GBL,
MBL, SBL, WBL).

Student performance: Student performance is encoded as academic success and
effective features. If all variables are taken into consideration and presented as math skills,
they are encoded as “combined”.

Education level: If meta-analysis research includes many levels of education, they are
encoded as “mixed”. If they include only elementary level, they are encoded as “elementary”
(Codes: Mixed, Elementary).

Location: If meta-analysis research is made of researchers from different countries, they
are encoded as “mixed”. If they represent only one country, they are encoded accordingly
(Codes: Mixed, Turkey, Indonesia, China).

Report type: If meta-analysis research includes a minimum of two articles, notices, or
master’s thesis, they are encoded as “mixed”. If they include only one of these studies, they
are encoded accordingly (Codes: Mixed, Article).

Publication bias: If a meta-analysis study found publication bias, it is encoded as “no”.
If there is no information about publication bias, it is encoded as “Unknown” (Codes: Yes, No,
Unk.).

Quality level: Meta-analysis research is encoded according to the scores they obtained
from the quality scale (Codes: Insufficient, Low, Medium, and High).

Quality Evaluation

The revised Assessment of Multiple Systematic Reviews (R-AMSTAR) scales, revised by
Kung et.al (2010) is used while evaluating the quality of meta-analysis research. Scores
obtained from the R-AMSTAR scale are 0 to 11=Insufficient, 12 to 22=Low, 23 to 33=Medium,
and 34 to 44= High (Young, 2017). Items number 8C and 8D in the R-AMSTAR scale are
developed for research about clinical practices; because of that, they aren’t used. Items 8A
and 8B are encoded as “double scores”. Quality evaluation processes are carried out by the
second author.

Data Analysis

Overlapping problem: Different first-order meta-analysis research might include the
same basic research. This situation is called the problem of overlapping (Cooper & Koenka,
2012). The overlapping problem is taken into consideration in this research. An overlapping
analysis of research that forms the datasets of this research study is presented in Appendix 1.
According to Cooper, & Koenka, (2012) and Wilson & Lipsey (2001), if the overlapping ratio is
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below 25%, meta-analysis research is independent. If the overlapping ratio is over 25%, meta-
analysis research is preferred. More comprehensive and current research is preferred in such
cases.

Statistical independence: Meta-analysis research that is the dataset of this research is
shaped in different designs. The purpose of this research is to analyze the effects of
technological tools of education on mathematics performance. These tools can be different
from one another. These two different issues are taken into consideration and the
independent impact sizes produced by meta-analysis research are encoded as data. For
instance, Higgins et al. (2017) state that technology-based instruction focuses on three
different learning outputs: math achievement, math motivation, and math attitude. The
research study is represented with three independent impact sizes.

Statistical model: Meta-analysis research is carried out with random effects and fixed
effect models. A random effect model is suggested when research features and samplings are
different (Borenstein, et al. 2021; Tufanaru et al, 2015). Researchers that form the dataset of
this study are different from one another in terms of the instruments and other features; this
is why, mean impact size, moderator, and heterogeneity analyses of the study are carried out
under the random effect model.

Impact size choice: 1t is observed that 6 meta-analysis research that form the dataset of
this research study used the Cohen d index while 16 meta-analysis research used the hedge’s
g index. Hedge’s g index is the corrected value of the Cohen d index for small samplings
(Goulet-Pelletier & Cousineau, 2018). In other words, Hedge’s g value and Cohen's d value are
equal in samplings that are big enough (Marfo & Okyere, 2019). When this situation is taken
into consideration, it is regarded that the samplings of the basic research that meta-analysis
research include are high enough. Researchers carry out their second-order meta-analysis
research based on this assumption (Hew et. al, 2021; Tamim et. al, 2011; Young, 2017).

Publication bias analyses: Publication bias is another element that affects the credibility
of the mean impact size of meta-analysis research (Borenstein, et al. 2021). Publication bias
of the impact size distribution is checked in this research. Funnel-plot graphic inspection, Begg
and Mazumdar rank correlation test, Egger’s test, and Duval & Tweedie trim and fill analysis
techniques are used in this research to check the publication bias (Jin et al. 2015).

Moderator and heterogeneity analysis: A variety of moderators are determined
according to the characteristics of meta-analysis research (Technology based learning model,
outcomes type, and grade level). The mean impact size according to the moderators is
calculated. Q(t) statistics are used to determine the total heterogeneity of the distribution of
impact sizes. Besides, 12 statistics are used to determine the heterogeneity level. On the other
hand, intergroup Q (b) statistics is used to inspect the statistical difference among groups.

Findings

This research includes 22 meta-analysis research and 953 basic research. This research
includes k=27 impact size obtained from 22 meta-analysis research. Impact sizes are between
ES=.13 and ES=1.14.

Mean impact size and total heterogeneity: It is determined that the mean impact size
of the effect of technology-based instruction on mathematics performance is ES=.60 (LL=.48
UL=.71). In other words, the impact of technology-supported instruction on mathematics
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performance is medium-level. The total heterogeneity of the dataset is Q (26) =439.42. It is
determined that the dataset is highly heterogeneous (12=94.74).

Publication bias analyses: According to Begg and Mazumdar rank correlation test
results there is no publication bias (tau=.21 z=1.54 p=.12). However, Egger’s regression test
result indicates that there is publication bias (t=4.7 p=.00). Duval & Tweedie trim and fill
analysis results show that there is no publication bias. Funnel Plot designed for the distribution
or impact size according to standard deviations; is presented in Figure 1. When the figure is
analyzed, it can be seen that the impact sizes’ distribution according to standard deviation is
approximately symmetrical. When this information is taken into consideration, it can be said
that there is trivial publication bias.

Funnel Plot of Standard Error by Point estimate
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Figure 2. Funnel Plot

Moderator and intragroup heterogeneity analyses of the dataset are carried out and the
findings are presented in Table 1. Important findings are presented below.

EGIiTiM TEKNOLOJISi Kuram ve Uygulama 273



The Effect of Technology-Based Mathematics Teaching on Mathematics Performance: A Second-
Order Meta-Analysis

Table 1. Moderator and heterogeneity analysis of the dataset

Group *Kk in meta k ES LL UL Q(b) df (Q) p
Performance

Achievement 744 21 .59 A7 72

Emotional 119 4 A2 .14 .69

Combined 90 2 .98 .59 1.37 5.37 2 .07
Technology-Based Instruction Models**

CBI 50 3 .48 .18 .79

DBI 117 3 .80 .50 1.10

GBI 186 4 .38 A3 .63

MBI 50 3 49 .19 .79

SBI 96 3 .94 .63 1.25

WBI 122 2 77 .39 1.14

Mixed 332 9 .55 .39 72 11.65 6 .07
Grade Level

Elementary 99 5 .45 .17 73

Mixed 854 22 .63 .50 .76 1.31 1 .25
Quality

High 609 16 49 .37 .61

Medium 344 11 .76 .60 91 6.86 1 .01
Bias Status

Low 240 6 .40 17 .63

No 685 19 .67 .54 .81

Unknown 28 2 .50 .07 .92 4.17 2 12
Report

Article 295 10 .50 31 .70

Mixed 658 17 .65 .50 .81 1.39 1 .24
Year Range

2017-2019 232 7 .57 34 .79

2020-2022 721 20 .61 47 74 .10 1 .75
Location

Global (mixed) 670 21 .51 .40 .62

Turkey 156 3 .97 .69 1.26

Indonesia 90 2 .98 .63 1.32

China 37 1 .38 -.08 .84 14.87 3 <.01

*k in meta= primary research number in meta-analysis, **TBI= CBI: Computer Based Instruction; DBI: Digital Tools Based
Instruction; GBI: Digital Game Based Instruction; MBI: Mobile Technologies Based Instruction; WBI: Web Based Instruction

It is determined that meta-analysis researchers’ mean impact sizes according to the
quality level are statistically different (Q(1)=6.86 p=.01). Meta-analysis with high quality
produces lower impact size (ES=.49 LL=.37 UL=.61) while medium-level meta-analysis research
produce higher impact size (ES=.76 LL=.60 UL=.91). It is observed that the mean impact sizes
of meta-analysis researches according to the location they comprise are statistically different
(Q(3)=14.87 p<.01). Meta-analysis research that includes different countries (mixed) produce
lower impact size (ES=.51 LL=.40 UL=.62); researches including Turkey and Indonesia produce
higher impact size (ES=.98 LL=.63 UL=1.32). Besides, there is only one research from China and
according to it, the impact size is low (ES=.38 LL=-.08 UL=.84).
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On the other hand, there is no statistical difference in terms of TBI, performance type,
grade level, bias status, report type, and year range moderator variables. However, there are
some interesting cases. It can be said that the effect of DBl and SBI models on mathematics is
high-level (ES=.80 LL=.50UL=1.10; ES=.94LL=.63 UL=1,25 respectively). It is observed that the
effect of GBI on mathematics performance is low (ES=.38 LL=.13 UL=.63).

Discussion

Technology-based mathematics instruction improves the performance of students in
math lessons (Cohen, 1998 p.2; cit. Young, 2017). Developing technologies and their use in
the mathematics instruction process have increased in recent years. In this respect, impact
sizes obtained from the first-order meta-analysis research focused on the impacts of
technology-based mathematics instruction are combined in this research study. At the end of
the research process, it is determined that mathematics instruction has a medium-level
impact on the mathematics performance of students. When the literature was examined, it
was determined that the effect of technology-enriched instruction on mathematics was
consistent with the findings of the study and at a moderate level (Helsa et al. 2023; Ran et al.
2022; Tamim et al., 2011; Taspinar-Sener, 2023; Young, 2017). In his research which is a
combination of meta-analysis research of 30 years, Young (2017) determined that technology-
based mathematics instruction has cumulative effect on mathematics success. Similarly, in
both Ran at al. (2022) and Taspinar-Sener (2023) studies, the general effect of technology on
academic success in mathematics course was found to be moderate. In this respect, it can be
said that technology-based mathematics instruction is efficient in terms of increasing math
performance.

It is stated that all the technological supports used in mathematics instruction have the
potential power to positively affect mathematics performance (Young, 2017). In this research
study, research that is about the use of technology in mathematics instruction are categorized
according to technology-supported instruction models. This categorization enabled us to
compare these models, which are used for teaching mathematics, as moderators. On the
other hand, performance types, education level, publication quality, publication bias, report
types, year range, and the region of the research are analyzed as other moderator variables.

At the end of this research, it is found that the technology-based instruction models that
are analyzed in meta-analysis studies are moderator variables. According to the obtained
findings, Computer Based Instruction, Game Based Instruction and Mobile Technologies Based
Instruction education models produce low impact size. It is found that research that is
categorized as Web Based Instruction and Mixed produce medium-level impact size.
Additionally, digital Tools Based Instruction and Software Based Instruction education models
produce high-level impact size. In line with the results obtained, it was determined that all
different technology-supported teaching methods had a statistically significant average effect
on students' mathematics achievement (Young, 2016, Young, 2017).

Findings obtained from this research indicate that the quality of meta-analysis included
in the research study causes a meaningful difference in terms of the effects on mathematics
performance. The research indicates that high-quality meta-analysis research produce a
lower-level impact size while medium-quality meta-analysis research produce a higher-level
impact size. Feeley (2020) states that researchers conducting meta-analysis studies should
carry out quality evaluations for the research they include in their study. Helsa et al. (2023)
state that in order for students to acquire the highest academic levels in mathematics, they
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need improve their computer technology skills through their study of mathematics. This
suggests that by improving students' skills, computer-based learning interventions in
mathematics can help them attain the best learning outcomes. It is found that the location
included in meta-analysis research is a moderator variable in terms of the impact of
technology-based instruction on the mathematics performance of students. Location bias in
meta-analysis research is a significant problem. According to Higgins & Green (2011), location
bias has two different forms. The first is the database in which research exist and the second
is the countries from which research is collected. Vickers et al. (1998) stated that impact sizes
in clinical practices statistically vary according to country. This situation in clinical practices
might also exist in educational environment practices.

Conclusion

This research is a second-order meta-analysis study in which first-order meta-analyses
about the effects of technology-based instruction on the mathematics performance of
students are combined. The first-order meta-analyses combined in the scope of this study
were carried out between 2017 and 2022. Four important results are obtained at the end of
this research, whose purpose is to determine the effects of technology-based instruction on
the mathematics performance of students. Firstly, supporting mathematics instruction with
technology has a positive impact on the math performance of students. Secondly, all the
learning models supported with technology increase the math performance of students;
however, the uses of digital tools-based instruction and software-based instruction in the
teaching process are more efficient when compared to the other learning methods. Thirdly, it
is determined that the quality of the first-order meta-analysis research included in the second-
order meta-analysis research has effects on the impact size obtained at the end of the
research. Finally, it is determined that the location of research data included in terms of meta-
analysis research has effects on impact size.

Suggestions

The research study results indicate that technology-based instruction is efficient in
terms of the mathematics performance of students. In this respect, teachers can use
technology-based instruction models in their classes to benefit from their positive effects on
student performance. On the other hand, it is suggested that these technologies should be
used by decision-makers and necessary hardware should be prepared for this purpose.
Additionally, it is determined that Digital Tools Based Instruction and Software Based
Instruction models are more efficient methods in supporting and increasing the mathematics
performance of students. In this respect, teachers can give more importance to these models
to increase student performance. According to the results obtained at the end of the research
process, the quality of meta-analysis studies is efficient in terms of impact size. Quality
evaluations should be carried out in second-order meta-analysis studies in which meta-
analysis studies are compared. It is also found that the variable of location is a moderator in
terms of impact size. According to this finding, meta-analysis research can be carried out in a
way that includes different countries and different databases to cope with the problem of
location bias.

References

Ahsan, M. G. K., Cahyono, A. N., & Kharisudin, I. (2023, June). Learning mathematical
modelling with digital tools: A systematic literature review. In AIP Conference
Proceedings (Vol. 2614, No. 1). AIP Publishing. https://doi.org/10.1063/5.0126587

Cilt:14 Say::2 Yil:2024 276


https://doi.org/10.1063/5.0126587

Mustafa Demir, Metin Kaya, Ahmet Celik, Tunahan Filiz

Akar, H. (2020). The effect of smart board use on academic achievement: a meta-analytical
and thematic study. International Journal of Education in Mathematics, Science and
Technology, 8(3), 261-273. https://doi.org/10.46328/ijemst.v8i3.908

Akgay, A. 0., Karahan, E., & Bozan, M. A. (2021). The effect of using technology in primary
school math teaching on students’ academic achievement: a meta-analysis study. FIRE:
Forum for International Research in Education, 7(2), 1-21.
https://doi.org/10.32865/fire202172231

Akin, A. (2022). The effectiveness of web-based mathematics instruction (WBMI) on K-16
students’ mathematics learning: a meta-analytic research. Education and Information
Technologies, 1-26. https://doi.org/10.1007/s10639-022-10931-x

Aktas, M., Bulut, G.G. & Aktas, B.K. (2018). Dort isleme yonelik gelistirilen mobil oyunun 6.
sinif Ogrencilerinin zihinden islem yapma becerisine etkisi. Egitim ve Toplum
Arastirmalari Dergisi, 5(2), 90-100.

Aktas, M., Bulut, G. G., Aktas, B. K., & Akcay, M. (2023). Matematik dersinde dort islem ve
islem 6nceligine yonelik akilli tahta igin gelistirilen egitici oyun kullaniminin 6grencilerin
akademik basarisina etkisi. International Social Sciences Studies Journal, (e-ISSN:2587-
1587), 8(105), 4247-4254. https://doi.org/10.29228/sss).66672

Atay, H. (2023). Matematik 6gretiminde bilgisayar destekli egitimin yeri ve 6nemi. Ulusal ve
Uluslararasi Sosyoloji ve Ekonomi Dergisi, 5(2), 214-221.
http://doi.org/10.5281/zen0d0.8375704

Aydogmus, B. S. (2010). Matematik 6gretmenlerinin 6gretim yazilimlarindan yararlanma
konusundaki gorisleri (Tez No. 250864) [yiiksek lisans tezi, Marmara Universitesi].
Yiksekogretim Kurulu Baskanligi Tez Merkezi.

Baki, A. (2002). Ogrenen ve 6gretenler igin bilgisayar destekli matematik. Ceren Yayin Dagitim.

Baki, A., & Giirsoy, K. (2020). Bilgisayar destekli matematik 6gretiminin matematik dersindeki
akademik basariya etkisi: bir meta-analiz ¢alismasi. Turkish Journal of Mathematics
Education, 1(1), 31-56 http://tuime.org/index.php/tujme/article/view/2

Benavides-Varela, S., Laurillard, D., Piperno, G., Minor, D. F., Lucangeli, D., & Butterworth, B.
(2023). Digital games for learning basic arithmetic at home. Progress in Brain Research,
276, 35-61. https://doi.org/10.1016/bs.pbr.2023.02.001

Byun, J., & Joung, E. (2018). Digital game-based learning for K-12 mathematics education: a
meta-analysis.  School Science and  Mathematics, 118(3-4), 113-126.
https://doi.org/10.1111/ssm.12271.

Chan, K. K., & Leung, S. W. (2014). Dynamic geometry software improves mathematical
achievement: Systematic review and meta-analysis. Journal of Educational Computing
Research, 51(3), 311-325. https://doi.org/10.2190/EC.51.3.c.

Chen, Y. C. (2019). Effect of mobile augmented reality on learning performance, motivation,
and math anxiety in a math course. Journal of Educational Computing Research, 57(7),
1695-1722. https://doi.org/10.1177/0735633119854036.

Crompton, H. (2015). Understanding angle and angle measure: a design-based research study
using context aware ubiquitous learning. International Journal for Technology in
Mathematics Education, 22(1), 19-30. https://doi.org/10.1564/tme v22.1.02.

EGIiTiM TEKNOLOJISi Kuram ve Uygulama 277


https://doi.org/10.46328/ijemst.v8i3.908
https://doi.org/10.32865/fire202172231
https://doi.org/10.1007/s10639-022-10931-x
https://doi.org/10.29228/sssj.66672
http://doi.org/10.5281/zenodo.8375704
http://tujme.org/index.php/tujme/article/view/2
https://doi.org/10.1016/bs.pbr.2023.02.001
https://doi.org/10.1111/ssm.12271
https://doi.org/10.2190/EC.51.3.c
https://doi.org/10.1177/0735633119854036
https://doi.org/10.1564/tme_v22.1.02

The Effect of Technology-Based Mathematics Teaching on Mathematics Performance: A Second-
Order Meta-Analysis

Cavus, H., & Deniz, S. (2021). The effect of technology assisted teaching on success in
mathematics and geometry: A meta-analysis study. Participatory Educational
Research, 9(2), 358-397. http://dx.doi.org/10.17275/per.22.45.9.2

Demirci, E., & Karaatli, M. (2019). Ulkelerin gelismislik seviyelerinin tahmininde kullanilan
siniflandirma algoritmalarinin karsilastirilmasi. Siileyman Demirel Universitesi Iktisadi
ve Idari Bilimler Fakiiltesi Dergisi, 24(3), 703-714

Dogruer, S. S., & Akyuz, D. (2020). Mathematical practices of eighth graders about 3D shapes
in an argumentation, technology, and design-based classroom environment.
International Journal of Science and Mathematics Education, 18, 1485-1505.
https://doi.org/10.1007/s10763-019-10028-x

Fadda, D., Pellegrini, M., Vivanet, G. ve Callegher, C. Z. (2022). Effects of digital games on
student motivation in mathematics: A meta-analysis in K-12. Journal of Computer
Assisted learning, 38(1), 304-325. https://doi.org/10.1111/jcal.12618.

Fazl, E., & Omer, A. (2022). Matematik egitiminde motivasyon ve 6z-diizenleme: Tek bir
durum ¢alismasi. Harran Maarif Dergisi, 7(1), 1-45.
https://doi.org/10.22596/hej.976349

Feeley, T. H. (2020). Assessing study quality in meta-analysis. Human Communication
Research, 46(2-3), 334-342 https://doi.org/10.1093/hcr/hgqaa001

Greefrath, G., Hertleif, C., & Siller, H. S. (2018). Mathematical modelling with digital tools--a
quantitative study on mathematising with dynamic geometry software. ZDM: The
International  Journal on Mathematics Education, 50(1), 233-244.
https://doi.org/10.1007/s11858-018-0924-6

Gui, Y., Cai, Z., Yang, Y., Kong, L., Fan, X., & Tai, R. H. (2023). Effectiveness of digital educational
game and game design in STEM learning: a meta-analytic review. International Journal
of STEM Education, 10(1), 36. https://doi.org/10.1186/s40594-023-00424-9

Giler, M., Biitiiner, S. O., Danisman, S. & Giirsoy, K. (2021). A meta-analysis of the impact of
mobile learning on mathematics achievement. Education and Information
Technologies, https://doi.org/10.1007/s10639-021-10640-x

Gundiz, S., & Kutluca, T. (2019). A meta-analysis study on the effect of the use of smart board
in the teaching of mathematics and science to students’ academic achievements.
Journal of Computer and  Education Research, 7(13), 183-204.
https://doi.org/10.18009/jcer.533986.

Guzeller, C. 0., & Akin, A. (2012). The effect of web-based mathematics instruction on
mathematics achievement, attitudes, anxiety, and self-efficacy of 6th grade students.

International Journal of Academic Research in Progressive Education and Development,
1(2), 42-54.

Hamidi, H., & Chavoshi, A. (2018). Analysis of the essential factors for the adoption of mobile
learning in higher education: A case study of students of the university of technology.
Telematics and Informatics, 35(4), 1053-1070.
https://doi.org/10.1016/j.tele.2017.09.016.

Helsa, Y., Superman., Juandi, D., Turmudi., & Ghazali, M. B. (2023). A meta-analysis of the
utilization of computer technology in enhancing computational thinking skills:

Cilt:14 Say::2 Yil:2024 278


http://dx.doi.org/10.17275/per.22.45.9.2
https://doi.org/10.1007/s10763-019-10028-x
https://doi.org/10.1111/jcal.12618
https://doi.org/10.22596/hej.976349
https://doi.org/10.1007/s11858-018-0924-6
https://doi.org/10.1186/s40594-023-00424-9
https://doi.org/10.1007/s10639-021-10640-x
https://doi.org/10.18009/jcer.533986
https://doi.org/10.1016/j.tele.2017.09.016

Mustafa Demir, Metin Kaya, Ahmet Celik, Tunahan Filiz

Direction for mathematics learning. International Journal of Instruction, 16(2), 735-
758. https://doi.org/10.29333/iji.2023.16239a

Higgins, K., Huscroft-D’Angelo, J., & Crawford, L. (2017). Effects of technology in mathematics
on achievement, motivation, and attitude: A meta-analysis. Journal of Educational
Computing Research, 57(2), 283-319. https://doi.org/10.1177/0735633117748416.

Higgins, J.,P.,T., Green, S, (2011). Cochrane Handbook for Systematic Reviews of Interventions
Version 5.1.0 [updated March 2011]. The Cochrane Collaboration, 2011. Available from
www.handbook.cochrane.org.

Hillmayr, D., Ziernwald, L., Reinhold, F., Hofer, S. I., & Reiss, K. M. (2020). The potential of
digital tools to enhance mathematics and science learning in secondary schools: a
context-specific  meta-analysis. = Computers &  Education, 153, 1-25.
https://doi.org/10.1016/j.compedu.2020.103897.

Huda, M. N., Mulyono, M., & Rosyida, I. (2019). Mathematical creative thinking ability in term
of learning independence in creative problem solving assisted learning with mobile
learning. Unnes Journal of Mathematics Education Research, 121-127.
http://journal.unnes.ac.id/sju/index.php/ujmer

International Association for the Evaluation of Educational Achievement [IAE]. (2019). TIMSS
2019 international results in mathematics and science.
https://www.iea.nl/publications/study-reports/international-reports-iea-
studies/timss-2019-international-report.

Juandi, D., Kusumabh, Y., Tamur, M., Perbowo, K., Siagian, M., Sulastri, R., & Negara, H. (2021).
The effectiveness of dynamic geometry software applications in learning mathematics:
a meta-analysis study. International Journal of Interactive Mobile Technologies, 15(2),
18-37. https://doi.org/10.3991/ijim.v15i02.18853.

Karim, S., & Zoker, E. M. (2023). Technology in Mathematics Teaching and Learning: An Impact
Evaluation in Selected Senior Schools in Masingbi Town. Assyfa Learning Journal, 1(2),
60-72. https://doi.org/10.61650/alj.v1i1.63

Kaur, S. (2013). Computer based instruction and its effectiveness on achievement of students
in mathematics. International Journal of Computer Science and Technology, 4(1), 29-
31. https://doi.org/ISSN 0976-849

Kavak, A. (2023). Toplum 5.0 perspektifinde kitiphane 5.0: teknoloji ve insan merkezli yeni
nesil kiitiphane hizmetleri. Bilgi Yénetimi, 6(2), 280-309.
https://doi.org/10.33721/by.1343297

Kaya, A. & Ocal, M. F. (2018). A meta-analysis for the effect of GeoGebra on students'
academic achievements in mathematics. Necatibey Faculty of Education Electronic
Journal of Science & Mathematics Education, 12(2), 31-59.
https://doi.org/10.17522/balikesirnef.505918

Kilit, B., & Gliner, P. (2021). Matematik derslerinde web tabanh uzaktan egitime iliskin
matematik &gretmenlerinin gorisleri. Anemon Mus Alparslan Universitesi Sosyal
Bilimler Dergisi, 9(1), 85-102. https://doi.org/10.18506/anemon.803167

Kim, N. J., Belland, B. R., Lefler, M., Andreasen, L., Walker, A., & Axelrod, D. (2020). Computer-
based scaffolding targeting individual versus groups in problem-centered instruction

EGIiTiM TEKNOLOJISi Kuram ve Uygulama 279


https://doi.org/10.29333/iji.2023.16239a
https://doi.org/10.1177/0735633117748416
http://www.handbook.cochrane.org/
https://doi.org/10.1016/j.compedu.2020.103897
https://doi.org/10.3991/ijim.v15i02.18853
https://doi.org/10.61650/alj.v1i1.63
https://doi.org/ISSN%200976-849
https://doi.org/10.33721/by.1343297
https://doi.org/10.17522/balikesirnef.505918
https://doi.org/10.18506/anemon.803167

The Effect of Technology-Based Mathematics Teaching on Mathematics Performance: A Second-
Order Meta-Analysis

for STEM education: Meta-analysis. Educational Psychology Review, 32, 415-461.
https://psycnet.apa.org/doi/10.1007/s10648-019-09502-3

Koparan, T. (2021). Yiksekogretimde dijital oyun tabanh 6grenme ortamindan yansimalarin
incelenmesi. Yiiksek6gretim ve Bilim Dergisi, 11(3), 503-515.
https://doi.org/10.5961/higheredusci.919370

Koyuncu, I., Akyuz, D., & Cakiroglu, E. (2015). Investigating plane geometry problem-solving
strategies of prospective mathematics teachers in technology and paper-and-pencil
environments. International Journal of Science and Mathematics Education, 13, 837-
862. http://dx.doi.org/10.1007/s10763-014-9510-8

Kul, U., Celik, S., & Aksu, Z. (2018). The Impact of educational material use on mathematics
achievement: a meta-analysis. International Journal of Instruction, 11(4), 303-324.
https://doi.org/10.12973/iji.2018.11420a

Larkin, K., & Calder, N. (2015). Mathematics education and mobile technologies. Mathematics
Education Research Journal, 28(1), 1-7. https://doi.org/10.1007/s13394-015-0167-6

Lee, Y., Dunbar, N., Kornelson, K., Wilson, S., Ralston, R., Savic, M., Stewart, S., Lennox, E.,
Thompson, W. & Elizondo, J. (2016). Digital game based learning for undergraduate
calculus education: 1mmersion, calculation, and conceptual understanding.
International Journal of Gaming and Computer-Mediated Simulations, 8(1), 13-27.
https://doi.org/10.4018/1JGCMS.2016010102.

Lei, H., Wang, C., Chiu, M. M., & Chen, S. (2022). Do educational games affect students’
achievement emotions? Evidence from a meta-analysis. Journal of Computer Assisted
Learning., 38(4), 946-959. https://doi.org/10.1111/jcal.12664

Leung, A. (2017). Exploring techno-pedagogic task design in the mathematics classroom. In A.
Leung & A. Baccaglini-Frank (Eds.), Digital technologies in designing mathematics
education tasks (pp. 3-16). Springer. https://doi.org/10.1007/978-3-319-43423-0 1

Lin, C. (2009). A comparison study of web-based and traditional instruction on preservice
teachers’ knowledge of fractions. Contemporary Issues in Technology and Teacher
Education, 9(3), 257-279.

Matic, L. J., Karavakou, M., & Grizioti, M. (2023). Is digital game-based learning possible in
mathematics classrooms?: A study of teachers' beliefs. International Journal of Game-
Based Learning (1JGBL), 13(1), 1-18. https://doi.org/10.4018/1JGBL.323445

Miles, M. B. & Huberman, A. M. (1994). Qualitative data analysis: An expanded sourcebook
(2nd ed.). Thousands Oak, CA: Sage Inc

Morris, P. E. (2020, December). Teachers and tech: The relationship between motivation to
Incorporate educational technology and teacher job satisfaction. ProQuest:
https://www.proquest.com/dissertations-theses/teachers-tech-relationshipbetween-
motivation/docview/2487453457/se-2

National Council of Teachers of Mathematics [NCTM], (2008). Principles and standards for
school mathematics. Reston: Author. https://www.nctm.org/Standards-and-
Positions/Principles-and-Standards/

Cilt:14 Say::2 Yil:2024 280


https://psycnet.apa.org/doi/10.1007/s10648-019-09502-3
https://doi.org/10.5961/higheredusci.919370
http://dx.doi.org/10.1007/s10763-014-9510-8
https://doi.org/10.12973/iji.2018.11420a
https://doi.org/10.1007/s13394-015-0167-6
https://doi.org/10.4018/IJGCMS.2016010102
https://doi.org/10.1111/jcal.12664
https://doi.org/10.1007/978-3-319-43423-0_1
https://doi.org/10.4018/IJGBL.323445
https://www.proquest.com/dissertations-theses/teachers-tech-relationshipbetween-motivation/docview/2487453457/se-2
https://www.proquest.com/dissertations-theses/teachers-tech-relationshipbetween-motivation/docview/2487453457/se-2
https://www.nctm.org/Standards-and-Positions/Principles-and-Standards/
https://www.nctm.org/Standards-and-Positions/Principles-and-Standards/

Mustafa Demir, Metin Kaya, Ahmet Celik, Tunahan Filiz

Oh, I. S. (2020). Beyond meta-analysis: Secondary uses of meta-analytic data. Annual Review
of Organizational Psychology and Organizational Behavior, 7, 125-153.
https://doi.org/10.1146/annurev-orgpsych-012119-045006

Organisation for Economic Co-operation and Development [OECD](2018). Pisa 2018-
insightsandinterpretations.https://www.oecd.org/pisa/PISA%202018%20Insights%20
and%20 Interpretations%20FINAL%20PDF.pdf

Ozen-Unal, D., & Filiz, M. (2023). Matematik Egitimi Arastirmalarinda Dinamik Geometri
Yazilimlarinin  Kullanimi.  Egitim Bilim ve Arastirma Dergisi, 4(2), 494-516.
https://doi.org/10.54637/ebad.1346350

Ozdemir, F., Aslaner, R., & Acikgiil, K. (2020). The effect of the computer-aided mathematics
teaching on the students’ attitudes towards mathematics: A meta-analysis study.
Inonu University Journal of the Graduate School of Education, 7(13), 18-40.
https://doi.org/10.29129/inujgse.543534.

Oztop, F. (2022). Matematik 6gretiminde mobil teknoloji kullaniminin akademik basari
tizerindeki etkisi: bir meta-analiz ¢calismasi. Mus Alparslan Universitesi E§itim Fakiiltesi
Dergisi, 2(1), 66-81.

Peters, M. L. (2013). Examining the relationships among classroom climate, self-efficacy, and
achievement in undergraduate mathematics: A multi-level analysis. International
Journal of Science and  Mathematics  Education,  11(2), 459-480.
https://doi.org/10.1007/s10763-012-9347-y

Pocan, S., Altay, B., & Yasaroglu, C. (2023). The effects of mobile technology on learning
performance and motivation in mathematics education. Education and Information
Technologies, 28(1), 683-712. https://doi.org/10.1007/s10639-022-11166-6

Radkowitsch, A., Vogel, F., & Fischer, F. (2020). Good for learning, bad for motivation? A meta-
analysis on the effects of computer-supported collaboration scripts. International
Journal of Computer-Supported Collaborative Learning, 15(1), 5-47.
https://doi.org/10.1007/s11412-020-09316-4

Ran, H., Kim, N. J., & Secada, W. G. (2022). A meta-analysis on the effects of technology's
functions and roles on students' mathematics achievement in K-12 classrooms. Journal
of Computer Assisted Learning, 38(1), 258-284. https://doi.org/10.1111/jcal.12611.

Schmidt, F. L., & Oh, I. S. (2013). Methods for second order meta-analysis and illustrative
applications. Organizational Behavior and Human Decision Processes, 121(2), 204-218.
https://doi.org/10.1016/j.-obhdp.2013.03.002

Schmidt, F., L, & Hunter, J, E. (2015). Methods of meta-analysis: Correcting error and bias in
research findings (3rd ed.) Sage.

Sokolowski, H. M., & Ansari, D. (2017). Who is afraid of math? what is math anxiety? and what
can you do about it. Frontiers for Young Minds, 5(57), 1-7
http://doi.org/10.3389/frym.2017.00057.

Steenbergen-Hu, S., & Cooper, H. (2013). A meta-analysis of the effectiveness of intelligent
tutoring systems on college students’ academic learning. Journal of Educational
Psychology, 106(2), 331-347. https://doi.org/10.1037/a0034752

EGIiTiM TEKNOLOJISi Kuram ve Uygulama 281


https://doi.org/10.1146/annurev-orgpsych-012119-045006
https://www.oecd.org/pisa/PISA%202018%20Insights%20and%20%20Interpretations%20FINAL%20PDF.pdf
https://www.oecd.org/pisa/PISA%202018%20Insights%20and%20%20Interpretations%20FINAL%20PDF.pdf
https://doi.org/10.54637/ebad.1346350
https://doi.org/10.29129/inujgse.543534
https://doi.org/10.1007/s10763-012-9347-y
https://doi.org/10.1007/s10639-022-11166-6
https://doi.org/10.1007/s11412-020-09316-4
https://doi.org/10.1111/jcal.12611
https://doi.org/10.1016/j.-obhdp.2013.03.002
http://doi.org/10.3389/frym.2017.00057

The Effect of Technology-Based Mathematics Teaching on Mathematics Performance: A Second-
Order Meta-Analysis

Sung, Y. T., Chang, K. E., & Liu, T. C. (2016). The effects of integrating mobile devices with
teaching and learning on students’ learning performance: A meta-analysis and
research synthesis. Computers & Education, 94, 252-275.
https://doi.org/10.1016/j.compedu.2015.11.008

Taleb, Z., Ahmadi, A., & Musavi, M. (2015). The effect of m-learning on mathematics learning.
Procedia-Social and Behavioral Sciences, 171, 83-89.
https://doi.org/10.1016/j.sbspro.2015.01.092

Taspinar Sener, Z. (2023). The impact of technology-mediated applications on mathematics
achievement: a meta-analytical review. International Journal of Education Technology
& Scientific Researches, 8(23) 1977-2010. http://dx.doi.org/10.35826/ijetsar.624

Turgut, S., & Dogan Temur, O. (2017). The effect of game-assisted mathematics education on
academic achievement in Turkey: A meta-analysis study. International E-J of
Elementary Education, 10(2), 195-206. https://doi.org/10.26822/iejee.2017236115

Uwineza, I., Uworwabayeho, A., & Yokoyama, K. (2023). Grade-3 learners’ performance and
conceptual understanding development in technology-enhanced teaching with
interactive mathematics software. European Journal of Educational Research, 12(2),
759-774. https://doi.org/10.12973/eu-jer.12.2.759

Unal, Y., & Yesilyurt, M. (2023). Teknoloji destekli 6gretimin bélme islemi konusunu anlamaya
etkisi. Fen Matematik Girisimcilik ve Teknoloji Egitimi Dergisi, 6(2), 160-170.

Xie, C., Cheung, A. C. K., Lau, W. W. F., & Slavin, R. E. (2020). The effects of computer assisted
Instruction on mathematics achievement in mainland China: A meta analysis.
International Journal of Education, 102. https://doi.org/10.1016/j.ijer.2020.101565

Viberg, 0., Gronlund, A., & Andersson, A. (2023). Integrating digital technology in mathematics
education: a Swedish case study. Interactive Learning Environments, 31(1), 232-243.
https://doi.org/10.1080/10494820.2020.1770801

Vickers, A., Goyal, N., Harland, R., & Rees, R. (1998). Do certain countries produce only positive
results? A systematic review of controlled trials. Controlled clinical trials, 19(2), 159-
166. https://doi.org/10.1016/50197-2456(97)00150-5

Yal¢in, H., Yesilyurt, G. S., Civgls, S., & Duran, N. (2023). Uzaktan egitim uygulamalarinin ilkokul
ogrencileri ve sinif 6gretmenleri Gzerine etkisinin incelenmesi. Eurasian Education &
Literature Journal, (18), 55-67. https://doi.org/10.17740/eas.edu.2023-V18-05

Yorganci, S. (2018). A Study on the views of graduate students on the use of GeoGebra in
mathematics teaching. Online Submission, 4(8), 63-78.
https://doi.org/10.5281/zenodo/1272935

Young, J. (2017). Technology-enhanced mathematics instruction: A second-order meta-
analysis of 30 vyears of research. Educational Research Review, 22, 19-33.
https://doi.org/10.1016/j.edurev.2017.07.001

Zhang, Y., Wang, P, Jia, W., Zhang, A., & Chen, G. (2023). Dynamic visualization by GeoGebra
for mathematics learning: a meta-analysis of 20 years of research. Journal of Research
on Technology in Education, 1-22. https://doi.org/10.1080/15391523.2023.2250886

Cilt:14 Say::2 Yil:2024 282


https://doi.org/10.1016/j.compedu.2015.11.008
https://doi.org/10.1016/j.sbspro.2015.01.092
http://dx.doi.org/10.35826/ijetsar.624
https://doi.org/10.26822/iejee.2017236115
https://doi.org/10.12973/eu-jer.12.2.759
https://doi.org/10.1016/j.ijer.2020.101565
https://doi.org/10.1080/10494820.2020.1770801
https://doi.org/10.1016/S0197-2456(97)00150-5
https://doi.org/10.17740/eas.edu.2023-V18-05
https://doi.org/10.5281/zenodo/1272935
https://doi.org/10.1016/j.edurev.2017.07.001
https://doi.org/10.1080/15391523.2023.2250886

Mustafa Demir, Metin Kaya, Ahmet Celik, Tunahan Filiz

Zheng, R. (2008). Understanding the underlying constructs of Webquests. In Handbook of
research on instructional systems and technology (pp. 752-767). IGI Global.
https://doi.org/10.4018/978-1-59904-865-9.ch054

Zinchenko, V., Dorosheva, A., & Mosiy, I. (2023). Innovative and cultural transformations of
educational environment of the future: digitalization, barriers for traditional learning.
Futurity Education, 3(1), 45-62. https:// https://doi.org/10.57125/FED.2023.25.03.04

EGIiTiM TEKNOLOJISi Kuram ve Uygulama 283


https://doi.org/10.4018/978-1-59904-865-9.ch054
https://doi.org/10.57125/FED.2023.25.03.04

The Effect of Technology-Based Mathematics Teaching on Mathematics Performance: A Second-Order Meta-Analysis

Appendix 1. Study characteristic

Year k  ESType ES LL UL Culture Report Group  Outcome Technology based learning Bias Year
model range
Akar, 2020 2020 16 Cohend 0,71 0,32 1,82 Global mixed mixed Math Achievement Computer Based Learning no  2000-
2019
Talan, 2021 2021 7 Hedges g 0,43 0,19 0,68 Global mixed mixed Math Achievement Computer Based Learning no  2010-
7 3 2020
Xie vd, 2020 2020 37 Cohend 0,38 0,3 0,46 China mixed k-12 Math Achievement Computer Based Learning no  1999-
2018
Hilmayr vd, 2020 2020 33 Hedgesg 0,55 0,37 0,72 Global article grade Math Achievement Digital Tools Assisted yes 2000-
(5-13) Learning 2018
Kul, Celik & Aksu, 2018 58 Cohend 1,04 0,85 1,25 Tirkiye mixed k-12 Math Achievement Digital Tools Assisted no  2005-
2018 7 Learning 2016
Wijaya vd, 2022 2022 26 Hedgesg 0,82 0,56 1,07 Global mixed mixed Math Achievement Digital Tools Assisted low 2010-
Learning 2021
Fadda vd, 2021 2021 43 Cohend 0,27 0,24 041 Global mixed k-12 Math Motivation Game Based Learning yes 2006-
2019
Lei, 2022a 2022 39 Hedgesg 0,52 0,32 0,73 Global mixed k16 Positive emotion Game Based Learning yes 2000-
6 2021
Talan, vd. 2020 2020 65 Hedgesg 0,63 046 0,8 Global mixed mixed Math Achievement Game Based Learning no 2004-
2019
Tokac vd, 2019 2019 39 Hedgesg 0,13 0,02 0,24 us mixed preK-12 Math Achievement Game Based Learning sma 2000-
global Il 2017
Chauhan, 2017 2017 41 Hedgesg 0,46 0,35 0,59 Global article k-12 Math Achievement Mixed interventions no 2000-
9 2016
Cavus & Deniz, 2022a 52 Hedgesg 0,75 0,61 0,91 Tirkiye mixed mixed Math Achievement Mixed interventions no 2000-
2022a 8 2016
Cavus & Deniz, 2022b 46 Hedgesg 1,13 094 1,34 Turkiye mixed mixed Geometry Mixed interventions no 2000-
2022b 6 Achievement 2016
Higgins vd, 2017a 2017 52 Cohend 0,68 0,56 0,79 Global article k-12 Math Achievement Mixed interventions no 1985-
2013
Higgins vd, 2017b 2017 21 Cohend 0,3 0,14 0,47 Global article k-12 Math Motivation Mixed interventions no 1985-
2013
Higgins vd, 2017¢ 2017 16 Cohend 0,59 0,39 0,80 Global article k-12 Math Attitude Mixed interventions no 1985-
2013
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Major vsd, 2021 2021 12 Hedgesg 0,17 0,11 0,23 Global mixed k-12 Math Achievement Mixed interventions no 2007-
2020
Ran, Kim, Secada, 2021 77 Hedgesg 0,23 0,19 0,27 Global article K-12 Math Achievement Mixed interventions sma 2000-
2021 Il 2020
Sung, Yung &lee, 2017 5 Hedges g 0,89 0,43 1,351 Global article mixed Math Achievement Mixed interventions no 2000-
2017 4 7 2015
Aspiranti & Larwin, 2021 14 Hedgesg 0,38 0,15 0,60 us & article k-12 Math Achievement Mobile Learning unk 2002-
2021a global 2018
Aspiranti & Larwin, 2021 14 Hedgesg 0,62 0,37 0,87 us & article k-12 Math Achievement Mobile Learning unk 2002-
2021b global 2018
Guler vd, 2021 2021 22 Hedgesg 0,47 0,34 0,62 Global article mixed Math Achievement Mobile Learning wea 2010-
6 k 2020
Akgay, 2021a 2021 6 Cohend 0,83 045 1,21 Global mixed k12 Math Achievement Software Based Learning no 2013-
3 7 2019
Juandivd., 2021 2021 50 Hedgesg 1,07 0,89 1,26 Endonezy articleand mixed Math Ability Software Based Learning no 2010-
a proceedin (thinking skill, ) 2020
g
Tamur, 2021 2021 40 Hedgesg 0,88 0,70 1,067 Endonezy mixed unk Math Ability Software Based Learning no 2010-
6 5 a 2020
Akgay, 2021b 2021 7 Cohen d 0,32 - 0,646 Global mixed kl12 Math Achievement Web Based Learning no 2013-
2 0,00 2019
2

Akin, 2022 2022 11 Hedgesg 1,1 0,95 1,27 Global mixed k16 Math Achievement Web Based Learning no 2000-
5 2020
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0z

Bu arastirmanin amaci, bulut bilisim teknolojileri uygulamalari ile yiritllen Sosyal Bilgiler
dersinin, 6grencilerin dijital okuryazarlik becerileri ve bilisim teknolojilerine yonelik 6z-yeterlik
algilarina etkisini belirlemektir. Calisma, deneyse modellerden 6n test son test kontrol gruplu
yari deneysel desen kullanarak yuritilmustir. Arastirmanin galisma grubu, ¢alismanin
amaglari dogrultusunda, sosyo ekonomik durum ve internet alt yapi durumuna goére amagli
ornekleme yontemiyle belirlenmistir. Arastirma 2021-2022 egitim 6gretim yilinda, Aydin ili
Kosk ilcesindeki bir devlet okulundaki 43 yedinci sinif 6grencisiyle gerceklestirilmistir.
Ogrencilerden 22’si deney grubunu 21’i de kontrol grubunu olusturmaktadir. Dért hafta siiren
deneysel islem silirecinden dnce 6grencilere dlceklere ait 6n testler uygulanmistir. Dort
haftalik strecte deney grubunda bulunan 6grenciler, hem sinifta hem de sinif disinda bulut
bilisim tabanh uygulamalari kullanmislardir. Kontrol grubunda ise ders kitabinda bulunan
etkinliklerle siire¢ yuritilmustiir. Sire¢ sonunda Dijital Okuryazarlik Olgcegi ve Bilisim
Teknolojilerine Yonelik-Oz Yeterlik Algisi Olgekleri uygulanarak veriler toplanmistir. Yapilan
analizler sonucunda deney grubu ile kontrol grubu arasinda anlamli bir farklilik tespit edilmis
ve deney grubu lehine sonuglar elde edilmistir. Bu sonuglar, bulut bilisim tabanli uygulamalarin
dijital okuryazarlik becerileri ve bilisim teknolojilerine yonelik 6z-yeterlik algisi lizerinde
olumlu etkisi oldugunu gostermektedir. Bu sonuglardan hareketle éneriler gelistirilmistir.
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THE EFFECT OF CLOUD COMPUTING TECHNOLOGIES ON STUDENTS' DIGITAL
LITERACY SKILLS AND SELF-EFFICACY PERCEPTIONS TOWARDS INFORMATION
TECHNOLOGIES

Abstract

The aim of this study is to evaluate the effect of cloud information technologies applications
on Social Studies course and to determine students' self-efficacy perceptions on digital literacy
skills and information technologies. This experimental research was carried out using a quasi-
experimental design with pre-test post-test control group. The study group was formed from
43 seventh grade students in a public school in the Kosk district of Aydin province, with the
purposeful sampling method, taking into account their socio-economic status and internet
infrastructure. There are 22 students in the experimental group and 21 students in the control
group. The pre-tests were administered to the students before the four-week experimental
period. During the experimental process, the students in the experimental group used cloud
computing-based applications in and out of the classroom, while the control group continued
with the activities in the textbook. At the end of the process, data were collected by applying
self-efficacy perception scales for digital literacy and information technologies. As a result of
the analysis, a significant difference was determined between the experimental group and the
control group, and results were obtained in favor of the experimental group. These results
show that cloud computing-based applications have positive effects on digital literacy skills
and self-efficacy perception towards information technologies. Based on these results,
recommendations have been developed.

Keywords: cloud computing, digital literacy, information technologies, social studies.

Legal Permissions: Afyon Kocatepe University Social and Human Sciences Scientific Research
and Publication Ethics Board, Date: 18.09.2020 Number: 2020/156.

Summary

The understanding and application of communication technologies have evolved as a
result of the rapid developments in information and technology (Bilgi¢, Dogan, & Seferoglu,
2016, p.193). As a result, user demands and needs in terms of technology have changed.
Regardless of time and place, users run the applications they want through different platforms
and devices. Cloud computing technologies are being studied in order to meet these consumer
demands (Sirakaya and Alsancak Sirakaya, 2013, p.356-357). The National Institute of
Standards and Technology (NIST) defines cloud computing as adjustable access to a pool of
computing resources, such as servers, networks, storage, and applications, on-demand and
regardless of time and place (NIST, 2013). According to Piotrowski (2013), cloud computing is
a model based on the use of services created by the service provider (p.192). The phrase
"cloud computing" was created by Topalolgu, Ozkisi, and Tekkanat (2017) based on the terms
"cloud" and "computing" as a model that enables the sharing and use of computer-based
resources across an internet network structure.

Today, cloud computing technologies are used by different sectors. Similar to a variety
of other industries, cloud computing technologies offer effective and scalable services to
educational institutions, teachers, employees, and students. As a result, it has become a
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valuable resource for everyone involved in education, and use of it has started to become
widespread. Since cloud computing apps make education more affordable and offer equitable
access regardless of time and place, they are widely used in education and are regarded as a
current step. The benefits of utilizing cloud computing technologies in education are also
thought to include lower technology costs, optional communication services, lower
infrastructure costs, working with cutting-edge technology, ease of access, high levels of data
security, cooperation and collaboration, and flexible and dynamic infrastructure. The cloud
computing system has shown to be quite useful in instructional methods thanks to these
properties(Sirakaya and Alsancak Sirakaya, 2013; Babin and Halilovic, 2017; Holubnycha,
Kostikova, Kravchenko, Simonok, and Serheieva, 2019; Tian, 2022).

Amazon Cloud Computing, Microsoft Live@edu, Google Docs, Office 365, Zoho, Google
Calendar, Prezi, DropBox, iCloud, Google Drive, and EverNote are counted among the cloud
computing-based educational applications created and made available to users by various
businesses and used in the educational process today (Sirakaya and Alsancak Sirakaya, 2013,
p.360). Among them, Google provides free services that help educational institutions in using
cloud-based applications to improve communication, collaboration, productivity, and
efficiency. Applications that offer these services include applications such as Google Gmail,
calendar, contacts, class, drive, documents, forms, groups, spreadsheets, sites and slides
(Babin & Halilovic, 2017; Hamutoglu, 2018). In this research, cloud computing-based
applications offered by Google company free of charge to users were used to examine the
effects of students' self-efficacy perceptions and digital literacy skills towards information
technologies.

One of the quantitative research techniques, a quasi-experimental design with a pre-
test, post-test control group, was employed in this study. Semi-experimental design models
are used when the conditions required by real experimental designs are not met or sufficient
(Karasar, 2014, p.99; Edmonds & Kennedy, 2016, pp.32-33).

In the research, “Self-Efficacy Perceptions of Secondary School Students, Self-Efficacy
Scale for Information Technologies” developed by Gécer and Tirkoglu (2018) and consisting
of 30 items was used in order to measure self-efficacy perceptions towards information
technologies. Developed by Ng (2012) to measure digital literacy skills, Hamutoglu et al. (2017)
and Eroglu et al. (2019) also conducted a measurement invariance study for secondary school
students, 17 items; The “Digital Literacy Scale”, which consists of four dimensions: attitude,
technique, cognitive and social, was used. In this study, the Cronbach Alpha coefficient for the
Digital Literacy Scale was calculated as .86, and the Cronbach Alpha coefficient for the
Information Technologies Self-Efficacy Perception Scale was calculated as .90.

After the necessary permissions were obtained in the research, the students in the
experimental and control groups were informed about this application, and the digital literacy
scale and the self-efficacy perception scale for information technologies were applied as a pre-
test in the same week. After the pretest application, the students in the experimental group
were introduced to the cloud computing-based Google Gmail, Classroom, Documents, Forms,
Spreadsheets, Drive, Drawings, Sites, Maps, Blogger, Keep and Culture and Art applications to
be used in the process. For each application, a case study was carried out with the students.
In order to participate in the activities, students in the experimental group were required to
create a Google Gmail account and send an email registering for the Google Classroom
application. In order to be able to carry out activities both out of school and in the classroom
with the students in the experimental group through cloud-based applications, the school
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administration was contacted, and permission was obtained for the students to bring mobile
devices. In the control group, the lessons were carried out with the activities in the textbook.
At the end of the fourth week, the scales were applied to the experimental and control groups
simultaneously, and the data were collected.

SPSS 23 statistical package program was used to analyze the data obtained during the
research process. In the data analysis process, firstly, the data were loaded into the program
and normality tests were performed. In the light of the results obtained from the normality
tests, it was accepted that the data showed normal distribution and a t-test was performed
for samples independent of parametric tests in order to compare the test averages of the
groups. Independent samples t-test is used to test whether there is a significant difference
between the means of two unrelated samples (Buyukoztirk, 2017, p.39).

In this study, which was conducted with a quasi-experimental design in which cloud
computing-based applications were used in the Social Studies course, it was concluded that
the students in the experimental group had a positive effect on their digital literacy skills and
self-efficacy perceptions about information technologies. In other words, students' digital
literacy skills have increased in the Social Studies course conducted with cloud computing-
based applications, and similarly, their self-efficacy perceptions towards information
technologies have also undergone a positive change.

Before the research, there was no significant difference between the pretest mean
scores of the experimental and control groups on the Digital Literacy Skills Scale (Table 4). At
the end of the four-week experimental process, there was a statistically significant difference
in favour of the experimental group between the post-test mean scores of the Digital Literacy
Scale of the experimental group in which the lessons were carried out using cloud computing-
based applications and the control group in which the process was carried out with the
activities in the Social Studies textbook. When the literature is examined, it is seen that there
are studies similar to the results of this study (Patmanthara & Hidayat, 2018; Insani & Farisi
2020; Muhammad, Rivai, Rahman & Novitasari, 2020; Baki, 2022). Similar to the results
obtained from this study, Patmanthara & Hidayat (2018) examined the effect of traditional
learning methods and blended learning process supported by digital tools on students' digital
literacy skills and found significant differences between the digital literacy skills of the
students in the experimental and control groups in favour of the experimental group. They
stated that the students in the experimental group were effective on digital literacy skills when
they searched for information, processed, organised and evaluated information using digital
tools in the activities carried out in the learning-teaching process. Muhammad et al. (2020)
reported that blended learning supported by digital technologies was effective in the
development of digital literacy skills as a result of their study with a single group pre-test post-
test quasi-experimental design.

Similarly, Insani & Farisi (2020) compared the IT literacy levels of students in the
experimental and control groups in a quasi-experimental study conducted with cloud
computing-based Google educational tools with students with different knowledge and
academic abilities. Accordingly, they concluded that the information technology literacy levels
of the students in the experimental group, where the course was taught with cloud
computing-based Google educational tools, differed significantly from the control group. As a
result of the study, they stated that the use of cloud computing-based Google educational
tools in the learning and teaching process can increase the information technology literacy of
individuals with different academic levels. In his study, Baki (2022) examined the effect of the
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use of web 2.0 tools on digital literacy skills. As a result of the study, he reported that the
students in the experimental group using web 2.0 tools showed a statistically significant
difference in the total score of the Digital Literacy Scale and all sub-dimensions of attitude,
technical, cognitive and social compared to the control group. Similarly, as a result of this
research, a statistically significant difference was found in favour of the experimental group
in the total score and attitude, technical, cognitive and social sub-dimensions of the Digital
Literacy Scale.

When the literature is reviewed, among the studies examining the effect of digital
technologies used in the learning-teaching process on digital literacy skills, there is a study
that does not overlap with the findings of this study (Gurleroglu, 2019). Girleroglu (2019)
examined the effect of using web 2.0 tools applications on the digital literacy skills of 7th grade
students in the learning-teaching process. As a result of the study, when the experimental and
control groups were compared, it was concluded that the use of digital tools in the learning-
teaching process did not reveal any difference in terms of students' digital literacy skills.

Before the research, there was no significant difference between the pretest mean
scores of the Self-Efficacy Perception Scale for Information Technologies of the experimental
and control groups (Table 5). At the end of the research, it was concluded that there was a
statistically significant difference in favour of the experimental group between the post-test
mean scores of the Self-Efficacy Perception Scale for Information Technologies of the
experimental group in which the process was carried out with cloud computing-based
applications and the control group in which the process was carried out with the activities in
the textbook. In other words, self-efficacy perception towards information technologies in
the Social Studies course conducted with cloud computing-based applications developed
positively. When the literature is reviewed, it is seen that there are studies in which cloud
computing-based Google education tools are used for various purposes in the learning and
teaching process (Patmanthara & Hidayat, 2018; Holubnycha, et al. 2019) Patmanthara &
Hidayat (2018) reported that the blended learning process using digital technologies had a
positive effect on the development of students' information technology skills. Holubnycha, et
al. (2019) reported that according to the results of their study using cloud computing-based
tools, the vocabulary of the participants in the experimental and control groups increased in
favour of the experimental group in terms of vocabulary. In addition, they stated that cloud
computing-based applications increased students' interest and curiosity in learning and were
an effective learning tool. This situation overlaps with the results obtained in this study as it
shows that learners are strengthened in terms of affective elements.

This study is limited to the cloud computing-based applications used in the process of
learning and teaching the outcomes determined in the Social Studies curriculum and the
scales used to collect data. Based on the results of the study, the following suggestions for
researchers can be listed:

Suggestions for researchers:

e In the research, cloud computing based tools offered by Google company to users
were used. However, studies can be conducted in which cloud computing-based
applications such as Amazon Cloud Computing, Microsoft Live@edu, Office 365, Zoho,
Prezi, DropBox, iCloud, EverNote, which are identified in the literature, are used at
different grade levels.
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e This study was conducted using a quasi-experimental design with pretest-posttest
control group. Cloud computing-based applications can be used by conducting action
research at different grade levels.

e In this study, the effects of cloud computing-based applications on self-efficacy
perceptions towards information technologies and digital literacy skills were
examined. The teaching-learning process using cloud-based applications can be
analysed in terms of other variables.

Suggestions for practitioners:

e As a result of the findings of the research, the use of cloud computing technology
applications was found to be effective on digital literacy skills. Cloud computing
technology applications can be used in the process of gaining digital literacy skills.

e The use of cloud computing technology applications in the learning process positively
affected students' self-efficacy towards information technologies. In this context,
these applications can be utilised to improve students' self-efficacy towards
information technologies.

Giris

Yirmi birinci ylzyilda teknolojide meydana gelen hizli gelismeler, iletisim teknolojileri
anlayisini ve kapsamini degistirmistir (Bilgic, Dogan ve Seferoglu, 2016; Ruparelia, 2016). Buna
bagh olarak kullanicilarin teknolojik ihtiya¢ ve taleplerinde degisimler meydana gelmistir.
Kullanicilar zaman ve mekandan bagimsiz bir bicimde farkh platform ve cihazlar araciligiyla
istedikleri uygulamalari calistirmak istemektedir. Tlketicilerin bu taleplerine cevap verebilmek
icin Gzerinde ¢alisilan teknoloji, bulut bilisim teknolojileridir (Sirakaya ve Alsancak Sirakaya,
2013, s.356-357). Diger taraftan bilgi ve teknolojide ortaya ¢ikan gelismelerden diger
toplumsal yapilar gibi egitim kurumlari da etkilenmistir (Wu & Huang, 2011, s. 864). Bu
nedenle birgok Ulke egitim sistemini ve mlfredatini yenileyerek 6grencilerin dijital yeterliligini
gelistirmek amaciyla okullarda bilisim teknolojileri altyapilarinin saglanmasi igin projeler
baslatmislardir (Temte & Hatlevik, 2011, s.1424). Bu projeler ve yeni mifredat ile dijital cagda
bilgiyi kesfetmek, degerlendirmek, depolamak, lretmek, sunmak ve bilgi alisverisinde
bulunmak icin siniflarda bilgisayarlarin ve internet baglantilarinin kullanilabilirligini artirmanin
yollari aranmistir (Gil-Flores, Rodriguez-Santero & Torres-Gordillo, 2017, s.441). Bu baglamda
yenilik¢i teknoloji olarak kabul edilen bulut bilisim teknolojileri, tasidigi 6zellikler ve sundugu
imkanlarla egitim kurumlarina yeni teknolojik firsatlar sunmaktadir. Bu nedenle bircok
sektorde oldugu gibi bulut bilisim teknolojilerinin egitim kurumlari tarafindan da kullanimi
yayginlasmaya baslamistir (Mathew, 2012, s.475). Ancak egitim kurumlarinda teknik alt yapi
eksiklikleri, maliyet, zaman ve yikleme problemleri gibi temel sorunlar s6z konusudur. Egitim
kurumlarinin teknolojik alt yapilarini yenileme silirecinde karsilastigl bu sorunlarla basa
cikmasina yardimci olabilecek kaynaklardan biri de bulut bilisim teknolojileri olarak kabul
edilmektedir (Hamutoglu, 2018, s.9).

Bulut Bilisim Teknolojileri

Bulut bilisimin ne oldugunu daha iyi anlayabilmek icin “bulut” ve “bilisim” alt
kavramlarini ele almak faydali olacaktir. “Bulut” kavrami, internet anlatmak icin metafor
olarak kullanilirken (Mathew, 2012, s.473); “bilisim” kavrami bilginin elektronik ortamda
islenmesi ve islenme siirecini ifade etmek icin kullanilmaktadir (Topaloglu vd., 2017, s.19).
Alan yazin incelendiginde bulut bilisimin yeni bir teknoloji olmasi, kullanim amaci, fonksiyonu,
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sundugu cesitli hizmetler ve ayirici 6zelliklerine bagh olarak birgok taniminin yapildigi
gorilmektedir. Ornegin yapilan il tanimlarda bulut bilisimin veri depolama ve kaynak saglama
hizmetleri 6ne gikarilarak tanimlandigi goérilmektedir. Bu baglamda bulut bilisim, internet
Uzerinden istege bagli kaynaklar ve hizmetler saglayan genis veri ve sunucu merkezleri olarak
kabul edilmektedir (Sultan, 2010; Sultan, 2011). Diger bir tanimda ise Ulusal Standartlar ve
Teknoloji Enstitlisi (NIST) bulut bilisimi; yapilandinlabilir sunucular, aglar, depolama,
uygulamalar gibi bilgi islem kaynaklarindan olusan bir havuza, zaman ve mekandan bagimsiz
sekilde istege bagh erisim imkani saglayan model seklinde tanimlamistir (NIST, 2013).
Piotrowski (2013) ise bulut bilisimi, hizmet saglayici tarafindan olusturulan ve sunulan
hizmetlerin kullanimina dayali bir model seklinde tanimlamistir (s.192). Topaloglu, Ozkisi ve
Tekkanat (2017) da “bulut” ve “bilisim” kavramlarindan hareketle bulut bilisimi
tanimlamislardir. Buna goére bulut bilisim, bilgisayar ve internet kaynaklarinin web yapisi
uzerinden kullanilmasi ve paylasilmasina olanak taniyan modeldir. Tanimlar incelendiginde
bulut bilisim sisteminde, bilisim teknolojilerine ait yazilm ve donanim hizmetlerine farkli
teknolojik cihazlardan internet ortaminda erisim saglama, bireysel ve ortak kullanilabilme ve
paylasma 6zelliklerinin ve avantajlarinin 6ne ¢iktigi gérilmektedir.

Bulut bilisim teknolojileri; kolay erisim, sanallastirma, istege bagl hizmet, esneklik,
dagitilmis bilgi islem, diisik maliyet, kullandigin kadar 6de mantigi, kaynak havuzu olusturma,
olgeklenebilir paylasim bigimi, strekli gelisim ve gilincelleme, cihaz ve konumdan bagimsizlik
ve ¢evre dostu olma ozellikleriyle bilgi islem kaynaklarini uygun hale getirme avantajlarina ve
ozelliklerine sahiptir (NIST, 2013; Topaloglu vd., 2017). Bulut bilisim teknolojileri yeni bir
yaklasim olmasi nedeniyle her gegcen giin daha fazla 6zellik eklenmekte ve bu avantajlari
kullanicilara sunulmaktadir.

Bulut bilisim teknolojileri bircok sektorde oldugu gibi egitim kurumlari, 6gretmenler,
personel ve 6grencilere verimli hizmetler sundugu icin egitim paydaslari agisindan dnemli bir
kaynak olmus ve kullanimi yayginlasmaya baslamistir. Bulut bilisim uygulamalarinin egitimde
kullanilmasi ve yayginlasmasi, egitimi ekonomik hale getirerek zaman ve mekandan bagimsiz
kaynaklara esit erisim imkani saglamaktadir. Bunun yani sira, bulut bilisim teknolojilerinin
egitimde kullaniminin teknoloji maliyetlerini distirmesi, istege bagli iletisim hizmetleri, diistik
maliyet, kolay erisim, veri glivenligi, ortak ¢alisma ve isbirligi, esnek ve dinamik alt yapiya sahip
olmasi gibi avantajlarinin oldugu kabul edilmektedir (Sirakaya ve Alsancak Sirakaya, 2013;
Babin & Halilovic, 2017; Holubnycha, Kostikova, Kravchenko, Simonok, & Serheieva, 2019).
Buna karsin internet baglantisi gerektirmesi, dislik internet hizi sorunu, veri gizliligi ve
glivenlik sorunlari da bulut bilisim teknolojilerinin dezavantajlari olarak kabul edilmektedir
(Sirakaya ve Alsancak Sirakaya, 2013; Babin & Halilovic, 2017).

Gunlmuiz egitim sirecinde, cesitli sirketlerin gelistirerek kullanicilara sundugu bulut
bilisim tabanli egitim uygulamalari olarak; Amazon Bulut Bilisim, Microsoft Live@edu, Google
Dokiumanlar, Office 365, Zoho, Google Takvim, Prezi, DropBox, iCloud, Google Drive, EverNote
sayllmaktadir (Sirakaya ve Alsancak Sirakaya, 2013, s.360). Bunlardan Google bulut tabanli
araclar, egitim kurumlari igin iletisimi, isbirligi ve verimliligi artirmaya yardimci olan Ucretsiz
hizmetler sunmaktadir. Bu hizmetleri sunan uygulamalar arasinda Google Gmail, takvim,
kisiler, sinif, drive, dokiimanlar, formlar, e-tablolar, siteler ve slaytlar gibi uygulamalar yer
almaktadir (Babin & Halilovic, 2017; Hamutoglu, 2018). Bulut bilisim uygulamalariyla
o0grenme-0gretme sirecinde; grup projeleri olusturulabilir, akran degerlendirme yapilabilir,
sunumlar hazirlanabilir, eszamanl sinif tartisma etkinlikleri, isbirlikli yazma etkinlikleri, gérsel
destekli 68renme, web sitesi olusturarak yayinlama ve sinif envanteri olusturmasi gibi her biri
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yapilandirmacilik ve isbirlikli 6grenmenin ozelliklerini iceren cesitli strateji ve yontemde
kullanilabilecegi ifade edilmektedir (Denton, 2012, s.37-40). Bulut bilisim teknoloji
uygulamalari ile gerceklestirilebilecegi ifade edilen bu etkinliklerin aktif 6grenme slirecine
uygun oldugu goriilmektedir. Bu baglamda arastirmada 6grencilerin bilisim teknolojilerine
yonelik 6z-yeterlik algilari ve dijital okuryazarlik becerilerini etkisini incelemek amaciyla
Google sirketinin kullanicilara Ucretsiz olarak sundugu bulut bilisim tabanli uygulamalar,
0grenme Ogretme sirecinde hem sinif ici hem de sinif disi etkinliklerde kullaniimistir.
Arastirmada kullanilan Google egitim araglari, licretsiz olmasi, uygulamalarin birbiriyle entegre
calismasi, sinif disi 6grenme 6gretme sireci icin hem sanal mize imkani saglamasi hem de ayni
ortaminda es zamanl birlikte galisma imkani sunmasi nedenleriyle tercih edilmistir.

Dijital Okuryazarlik Becerisi

Sosyal Bilgiler Dersi Ogretim Programindaki yetkinlikler arasinda “Dijital Yetkinlik”
alanina uygun 3 beceriye yer verilmistir. Programda dijital yetkinlik alanina, “dijital
okuryazarlk” basl basina bir beceri olarak eklenmistir (Otuz, 2018, 5.945). Dijital okuryazarlik,
dijital yasam, dijital teknoloji ve endustrinin kavranmasi ve uygulanmasidir. Bu okuryazarlik,
bilgi iletisim teknolojilerine ait bilgisayar, tablet, mobil cihaz ve klavye kullanma ya da ¢evrimici
bilgi arama yapmayi 6grenmekten ¢ok daha fazla bilgi ve beceriyi icerisinde barindirmaktadir
(Buckingham, 2006, s.266). Ayrica dijital okuryazarlk, bilimin temel prensiplerini anlama ve
uygulama, fen bilimlerindeki prensipleri kullanma, sosyal bilimler hakkinda bilgi edinme ve
sosyal bilimlerle c¢alisma becerilerini icermektedir (MEB, 2019). Bu dogrultuda dijital
okuryazarhk egitiminin temeli, dijital beceri ve kullanma yetenekleri, dijital ortami
gorintlileme ve degerlendirme gibi yetkinlikleri icermektedir (Wang, 2022, s.557). Bu
baglamda 21. yy'in gerektirdigi becerilere sahip bireyler vyetistirebilmek icin, dijital
yetkinliklerin gelistirilmesini saglayacak sekilde, bireyin gereken 6grenme ve yenilige acik olma
sorumlulugunu almasi icin ortam hazirlanmalidir. Dijital okuryazarlik becerisi 6gretim ile
entegre edilerek hem 6gretmenin hem de 6grencinin bilisim teknolojilerini kullanma diizeyleri
artinlmaya calisilmalidir (Ocak ve Kus Serin, 2024, s. 151)

Ogrenciler, dijital okuryazarhigl internette dijital topluluklara giris yaparak degil,
okullarinin ve siniflarinin sosyal baglami icine yerlestirerek gelistirmektedirler. Burada esas
olan c¢evrimici olmak degil sosyal 68renme ortamlarinin mevcudiyetidir. Diger bir ifade ile
sosyokultirel yaklasimda, okulda olusturulan sosyal 6grenme sisteminde Ornegin bir
arastirma makalesi igin gerekli olan veri tabanlari gibi araglarin kullaniminin 6gretilmesi ve bu
etkilesimin tekrarlanarak dijital okuryazarhgin gelistiriimesi s6z konudur (List, 2019, s. 150-
153). Dolayisiyla ¢cagimizin gerektirdigi dijital okuryazarlk becerilerinin gelistiriimesi amaciyla;
ders yazilimlari, multimedya slaytlari, oyuna dayali 6grenme, egitim videolari, etkilesimli
videolar, dijital Uretim, sesli 6grenme ve bulut bilisim gibi dijital araclarla ¢esitli yontem ve
araclar kullanilarak 6grencilerin fiziksel ve sanal dinyayi birlestirmelerine imkan saglayan
deneyimlerin saglanmasi gerekmektedir (MEB, 2020, s.40).

ilgili alan yazin incelendiginde 6égrenme 6gretme siirecine dijital teknoloji kullanimin
ogrencilerin dijital okuryazarhk becerileri {izerine etkisini inceleyen cesitli arastirmalarin
oldugu tespit edilmistir. Bu dogrultuda 6grenme 0Ogretme sirecinde; Web 2.0 araglarinin
kullanimi, dijital oykiileme yontemi ve geleneksel bilisim teknolojilerinin kullaniminin
ogrencilerin dijital okuryazarlik becerisi tizerinde etkili oldugu aktarilmistir (Baki, 2020; Nerse,
2021; Kasap ve Say, 2023). Bu verilerden hareketle giiniimizde 6grencilerin dijital okuryazarlk
becerilerini gelistirmek amaciyla gilincel teknolojilerden faydalaniimasi gerektigi ifade
edilebilir.
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Bilisim Teknolojilerine Yénelik Oz-Yeterlilik Algisi

Bilisim teknolojileri; bilgisayar ve telekomiinikasyon sistemlerinin kullanimi yoluyla bilgi
ve verilerin elde edilmesi, taranmasi, islenmesi, depolanmasi ve iletilmesi ile ilgilenen ¢alisma
alani olarak tanimlanmaktadir (Warungu, 1993, s.15). Tanim incelendiginde belli yetkinlikler
Uzerinde duruldugu gorilmektedir. Tanimda yer alan kavramlardan yeterlilik, bireyin
belirlenen bir gbrevi istenilen sekilde gerceklestirebilme becerisi olarak tanimlanmaktadir. Oz-
yeterlilik ise bireyin belirlenen becerileri gergeklestirebilmeye doénik inanglari olarak kabul
edilmektedir (Tanel, 2020, s.14). Bu baglamda bilisim teknolojilerine yénelik 6z-yeterlik algisi,
bireylerin teknolojik cihazlar araciligiyla online olarak bilgiye ulasma, bilgiyi degerlendirme ve
dizenleyerek glivenli bir sekilde paylasabilmeye yonelik inanci olarak tanimlanabilir.

Oz-yeterlik gelisimini gesitli faktorler etkilemektedir. Bireylerin ev, okul ve akran gruplari
gibi cesitli 6grenme ortamlarinda bilisim teknolojilerini kullanma deneyimleri 6z-yeterlik
gelisimini etkileyen faktérlerden oldugu kabul edilmektedir. Ogrencilerin okulda edinecekleri
bilisim teknolojileri deneyimlerine ek olarak, gesitli amaglar igin evde de kullanmalari 6z-
yeterlik gelisimleri icin 6nemli gorilmektedir. Yapilan ¢alismalar incelendiginde; bilisim
teknolojilerini kullanmanin, bilisim teknolojileri becerileri ile 6z-yeterlik algilari arasinda ve
ogrencilerin bilisim teknolojilerine erisimi, dijital etkilesim deneyimleri ve ailenin internete
karsi olumlu tutumlari ile bilisim teknolojileri 6z-yeterligi arasinda pozitif iliskinin oldugu
gorilmektedir. Ayrica 6grencilerin bilisim teknolojilerini aktif sekilde kullanmalari ile
teknolojik beceri ve bilisim teknolojilerine yonelik algilari arasinda pozitif iliskinin oldugu
aktarilmaktadir (Bonanati & Buhl 2022; Rohatgi vd., 2016). Bu verilerden hareketle, bilisim
teknolojilerine yonelik 6z-yeterlik konusunda g¢alismalarin, daha ¢ok cinsiyet, sinif diizeyi, yas
dizeyi ve gecmis deneyimleri gibi degiskenlerin karsilastinldigl calismalara yogunlastigi
gortlmektedir. Bilisim teknoloji kullaniminin 6grencilerin bilisim teknolojilerine yonelik 6z-
yeterlik algilarina etkisini inceleyen g¢alismalarin yeterli diizeyde olmadigi tespit edilmistir.
Ozellikle Glkemizde yapilan ¢alismalarda bulut bilisim teknolojilerinin égrenme 6gretme
strecinde kullaniminin 6z-yeterlik algisi Gzerine etkisi inceleyen ¢alismalara rastlanmamistir.

Arastirmanin Onemi

Bilisim teknolojilerinin kullaniminda bireysel yenilikgilik ve dijital okuryazarlk ic ice
etkilesimde bulunmakta, elestirel diisinme, yaraticilik, girisimcilik gibi 21. yy becerilerini aktif
kilmaktadir. Bu nedenle bilisim teknolojileri, 21. yy becerileri Gizerinde ayrintili diistintilerek
Ogretim programina ve 6gretime entegre edilebilmelidir (Ocak ve Kus Serin, 2024, s. 149). Milli
Egitim Bakanhgi tarafindan egitimde firsat esitligini saglamak ve okullardaki teknolojik
altyapiyi iyilestirmek, bilisim teknolojileri aracglarinin egitim strecinde kullanilmasini saglamak
amaciyla FATIH projesi gelistirilmistir. Bu projenin dgrenciler icin nihai hedefleri arasinda; EBA
market, EBA uygulamalari, dijital kimlik, 6dev paylasimi, bireysel 6gretim materyalleri ve her
ogrenci icin bulut hesabi olusturulmasinin amaclandigi ifade edilmistir (MEB, 2021).

Yenilik¢i teknoloji olarak kabul edilen bulut bilisim teknoloji uygulamalarinin 6grenme
ogretme sirecinde kullanildigi teorik ve kuramsal ¢alismalar olsa da, bu uygulamalarin siirece
entegre edildigi calismalarin yeterli diizeyde olmadigi gorilmektedir. Bu dogrultuda farkh
kademelerde, cesitli amaclarn gerceklestirmek icin bulut bilisim tabanli uygulamalarin
o0grenme 6gretme slirecine entegre edildigi calismalar mevcuttur (Denton, 2012; Ni, 2020;
Warman, 2021; Purpa, 2021; Hu, 2021). Ulkemizde ise bulut bilisim teknolojilerinin 6grenme
ogretme sirecinde kullaniimasiyla ilgili ilk calismalar 2010’lu yillardan sonra basladigi
gorilmektedir. Bu kapsamda; harmanlanmig 6grenme, isbirlikli 6grenme, akran 6gretiminde,
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acitktan ve uzaktan egitim slrecinde ve online 6grenme ortamlarinda bu teknolojilerinden
faydalanildigi gorilmektedir (Sirakaya ve Alsancak Sirakaya, 2013; Hamutoglu, 2018; Mutlu
Bilgin, 2020 ve Kog, 2020). Bu veriler incelendiginde ve alan yazin tarandiginda, 6grenme
O0gretme sirecinde bulut bilisim tabanh uygulamalarin kullanildigi ¢alismalarin az sayida
oldugu dikkat cekmektedir. Bu noktadan hareketle bu arastirmanin;

e Sosyal Bilgiler dersine bulut bilisim tabanlh uygulamalarin entegre edildigi 6nci
¢alismalar arasinda yer almasi bakimindan dnemli ve 6zglin,

e  Milli Egitim Bakanhgi tarafindan ortaya konulan, her 6grenci igin EBA uygulamalari,
dijital kimlik, 6dev paylasimi, bireysel 6gretim materyalleri ve her 6grenci igin bulut
hesabi olusturulmasi hedefini icermesi bakimindan islevsel,

e  Bulut bilisim teknoloji uygulamalarinin 6grenme 6gretme siirecinde kullanimiyla ilgili
deneysel arastirmalarin sinirl olmasi bakimindan gerekli,

e Yenilikgi bir teknolojinin 6grenme 6gretme slirecine entegre edilmesi bakimindan da
glincel oldugu dislintlmektedir.

Arastirmanin Amaci

Bulut bilisim tabanli Google egitim uygulamalarinin kullanildigi ¢alismalar neticesinde
Ogrencilerin 21. yizyil becerileri olarak kabul edilen problem ¢6zme, elestirel disiinme,
bireysel 6grenme, teknoloji okuryazarligi, dijital okuryazarlik, akademik basari ve 6grenmenin
kaliciliga etkisi gibi degiskenleri inceleyen ¢alismalar bulunmaktadir (Yoon, Lee, & Suk, 2020;
Mutlu Bilgin, 2020; Kog, 2020; Kiper, 2022). Bu arastirmanin amaci, bulut bilisim teknoloji
uygulamalarinin Sosyal Bilgiler dersinde kullaniminin 6grencilerin dijital okuryazarlk becerileri
ve bilisim teknolojilerine yonelik 6z-yeterlik algilarina etkisini incelemektir. Bu amaci
gerceklestirmek amaciyla deney ve kontrol grubu olusturulmustur. DoOrt hafta olarak
belirlenen calismanin sonunda test etmek amaciyla kurulan hipotezler su sekilde ortaya
konmustur:

1. Deney grubundaki 6grencilerin dijital okuryazarlik becerileri ile kontrol grubundaki
ogrencilerin dijital okuryazarlk becerileri arasinda deney grubu lehine istatistiksel olarak
anlamli bir fark vardir.

1.1. Deney grubundaki 6grencilerin dijital okuryazarlik becerileri tutum alt boyutu ile
kontrol grubundaki 6grencilerin dijital okuryazarlik becerileri tutum alt boyutu arasinda
deney grubu lehine istatistiksel olarak anlamli bir fark vardir.

1.2. Deney grubundaki 6grencilerin dijital okuryazarlk becerileri teknik alt boyutu ile
kontrol grubundaki 6grencilerin dijital okuryazarlik becerileri teknik alt boyutu arasinda
deney grubu lehine istatistiksel olarak anlamli bir fark vardir.

1.3. Deney grubundaki 6grencilerin dijital okuryazarlik becerileri bilissel alt boyutu ile
kontrol grubundaki 6grencilerin dijital okuryazarlik becerileri bilissel alt boyutu arasinda
deney grubu lehine istatistiksel olarak anlamli bir fark vardir.

1.4. Deney grubundaki 6grencilerin dijital okuryazarlk becerileri sosyal alt boyutu ile
kontrol grubundaki 6grencilerin dijital okuryazarlk becerileri sosyal alt boyutu arasinda
deney grubu lehine istatistiksel olarak anlamli bir fark vardir.

2. Deney grubundaki 6grencilerin bilisim teknolojilerine yonelik 6z-yeterlik algilari ile
kontrol grubundaki 0Ogrencilerin bilisim teknolojilerine yonelik 6z-yeterlik algilari
arasinda deney grubu lehine istatistiksel olarak anlamli bir fark vardir.
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Yontem

Bu calisma, deneysel desenlerden 6n test son test kontrol gruplu yari deneysel desen
modeli ile yiriGtilmustlir. Gercek deneysel desenin uygulanmasi icin gereken sartlarin
saglanamadigl veya yeterli olmadigi durumlarda yari deneysel desen modelleri tercih
edilmektedir (Karasar, 2014, s.99; Edmonds & Kennedy, 2016, s.32-33). Arastirma siirecinde,
on test son test kontrol gruplu yari deneysel model kullaniimis ve bu modele ait slire¢ Tablo
1'de gosterilmistir.

Tablo 1. On test-son test kontrol gruplu yari deneysel desen modeli

Gruplar On Test islem Son Test

Deney DOO, BTYOAD X DO, BTYOAD

Kontrol DOO, BTYOAO DOO, BTYOAO
Zaman

DDO-= Dijital Okuryazarlk Olcegi, BTYOYAO= Bilisim Teknolojilerine Yonelik Oz-Yeterlik Algisi Olcegi

Dort hafta olarak belirlenen deneysel islem siirecinden énce Dijital Okuryazarlik Olcegi
ve Bilisim Teknolojilerine Yénelik Oz-Yeterlik Algisi Olgegi ayni anda uygulanmistir. Ogrenme
o6gretme sirecinde deney grubunda bulunan 6grenciler bulut bilisim teknoloji uygulamalarini
kullanmis, kontrol grubunda ise ders kitabinda ve 6gretim programinda yer alan etkinlikler
yapilmistir. Deney ve kontrol grubunda arastirma silireci ayni 6gretmen tarafindan, gerekli
izinler alinarak, katiimci rastirmaci roliinde yirtttlmustir. Sitire¢ sonunda her iki gruba da
oOlgekler ayni anda uygulanarak veriler toplanmistir.

Bu arastirma kapsaminda gerceklestirilen veri toplama siirecleri Afyon Kocatepe
Universitesi Sosyal ve Beseri Bilimleri Bilimsel Arastirma ve Yayin Etigi Kurulunun 18.09.2020
tarih ve 2020/156 sayih belgesi ile onaylanmistir.

Aragtirmanin Galisma Grubu

Arastirmanin g¢alisma grubunu Aydin ili Kosk ilce merkezinde bulunan bir devlet
ortaokulunun 7. Sinif 6grencileri olusturmaktadir. 2021-2022 egitim 6gretim yilinda yurutilen
bu arastirmada, deney grubunu 7-B subesinde 6grenim gérmekte olan 6grenciler, kontrol
grubunu ise 7-A subesindeki 6grenciler olusturmaktadir. Alan yazin incelendiginde ortogretim
ve yuksekogretimde bulut bilisim tabanh uygulamalarin kullanildigi birgok ¢alisma mevutken,
ilkogretim dizeyinde ¢alismalarin sinirli sayida oldugu goriilmustiir. Bu nedenle 7. sinif seviyesi
arastirmanin calisma grubu olarak belirlenmistir. Deney ve kontrol grubunda bulunan
ogrencilerin cinsiyetlerine gére dagilimi Tablo 2'de gosterilmektedir.

Tablo 2. Calisma grubunun cinsiyetlere gore dagilimi

Gruplar Sube Kadin Erkek Toplam
Deney 7-B 10 12 22
Kontrol 7-A 8 13 21

Tablo 2 incelendiginde deney grubunda 10 kadin 12 erkek toplam 22; kontrol grubunda
ise 8 kadin 13 erkek olmak lizere 21 6grenci arastirmaya katilmistir. Deney ve kontrol
grubunda bulunan katilimcilarin internet baglanti durumlarini gosterir veriler Tablo 3’te yer
almaktadir.

Tablo 3. Calisma grubunun internet baglanti durumu
Gruplar Sube Var Yok Ortak Ag Toplam
Deney 7-B 18 2 2 22
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Kontrol 7-A 18 3 0 21

Tablo 3 incelendiginde internete erisim imkani olmayan 6grenci sayisi deney grubunda
2, kontrol grubunda ise 3’tlir. Bu durumda deney grubunda bulunan 6grenciler, bulut bilisim
tabanli uygulamalar lizerinden yapilacak sinif ici ve sinif disi etkinliklere katilma konusunda
problemlerinin olmadigi ifade edilebilir. Denel islem &ncesi deney ve kontrol gruplarindaki
ogrencilerin dijital okuryazarlik olcegine iliskin 6n test puan sonuclari Tablo 4’te yer
almaktadir.

Tablo 4. Dijital okuryazarlik becerisi 6n test sonuclari

Grupl - t testi
ruplar n X ss ¢ od 0
Deney 22 3.75 0.65
1.432 41 0.160
Kontrol 21 3.50 0.51

Tablo 4 incelendiginde, kontrol grubundaki 6grencilerin uygulama Oncesi Dijital
Okuryazarlk Becerileri Olcegi test puanlarinin ortalamasi (x= 3.50) ile deney grubundaki
dgrencilerin uygulama éncesi Dijital Okuryazarlik Becerileri Olgegi test puanlarinin ortalamasi
(x= 3.75) arasinda anlamli bir fark ortaya ¢itkmamistir (p> 0,05). Bu bulgulardan hareketle,
¢alismanin baslangicinda Dijital Okuryazarlik becerileri agisindan gruplarin benzer 6zellikte
oldugu ifade edilebilir. Denel islem 6ncesi deney ve kontrol gruplarindaki 6grencilerin Bilisim
Teknolojilerine Yénelik Oz-Yeterlilik Algilari Olcegi 6n test puanlarinailiskin sonuglar Tablo 5’te
yer almaktadir.

Tablo 5. Bilisim teknolojilerine yonelik 6z-yeterlik algisi 6lcegi 6n test sonuglari

Gruplar n X ss ttesti
t sd p
Deney 22 3.06 .92
0.661 41 0.512
Kontrol 21 2.89 .79

Tablo 5 incelendiginde, kontrol grubu 6grencilerinin uygulama dncesinde 6lgllen Bilisim
Teknolojilerine Yonelik Oz-Yeterlik Algisi Olgegi test puanlari ortalamasi (x= 2.89) ile deney
grubu 6grencilerinin uygulama 6ncesi puan ortalamasi (x= 3.06) arasinda anlamh bir fark
ortaya cikmamistir (p> 0.05). Dolayisiyla her iki grubun da arastirma 6ncesinde Bilisim
Teknolojilerine Yoénelik Oz-Yeterlik Algisi diizeyleri bakiminda da benzer 6zellik gdsterdigi
soylenebilir.

Veri Toplama Araglari

Arastirma kapsaminda, katilimcilarin bilisim teknolojilerine yonelik 6z yeterlik algilarini
dlcmek amaciyla Ortaokul Ogrencilerine Yénelik Bilisim Teknolojilerine Yénelik Oz Yeterlik
Algisi Olgegi ve Dijital Okuryazarlk dlgegi kullaniimistir.

Dijital Okuryazarlik Olgegi

Dijital okuryazarlk becerisi icin Hamutoglu vd. (2017) tarafindan uyarlama calismasi
yapilan ve Eroglu vd. 2019'da da ortaokul 6grencileri icin 6lcme degismezligi calismasini
yaptigl, Dijital Okuryazarlik Olceginin kullaniimasina karar verilmistir. Olgek 5’li Likert tipinde
17 madde ve tutum, teknik, bilissel, sosyal olmak (izere 4 alt boyuttan olusmaktadir. Olgegin
glivenirlik katsayilar tima icin .98; tutum alt boyutu icin .89; teknik alt boyutu icin .90; bilissel

EGIiTiM TEKNOLOJISi Kuram ve Uygulama 297



Bulut Bilisim Teknolojileri Kullaniminin Ogrencilerin Dijital Okuryazarlik Becerilerine ve Bilisim
Teknolojilerine Yonelik Oz-Yeterlik Algilarina Etkisi

alt boyutu igin .87 ve sosyal alt boyutu igin .79 seklindedir. Arastirmada, Dijital Okuryazarlk
Olgegi icin Cronbach Alpha katsayisi 0.86 olarak hesaplanmistir. Arastirmada dlgegin kullanimi
icin izin alinmistir.

Bilisim Teknolojilerine Yénelik Oz Yeterlik Algisi Olgegi

Arastirmada bilisim teknolojilerinden bulut teknolojileri kullanilmasi nedeniyle, Goger ve
Tirkoglu (2018) tarafinda gelistirilmis olan Ortaokul Ogrencilerine Yénelik Bilisim Teknolojileri
Oz-Yeterlik Algisi Olgegi kullanilmistir. Olgek 5’li likert tipinde olup, 30 maddeden
olusmaktadir. Olcekten alinacak en diisiik puan 71 en yiiksek puan ise 112 seklindedir.
Olcegin Cronbach’s Alpha giivenirlik katsayisi 0,90 olarak hesaplanmistir. Arastirmada
kullanilan Bilisim Teknolojilerine Yonelik Oz-Yeterlik Algisi Olgegi icin Cronbach Alpha katsayisi
0.90 olarak bulunmustur. Olcegin uygulama siirecinden énce kullanimiyla ilgili gerekli izinler
alinmistir.

Denel islem Siireci

Arastirmada gerekli izinler alindiktan sonra deney ve kontrol grubunda bulunan
ogrencilere yapilacak bu uygulamaya yonelik gerekli bilgilendirme yapilmis ve ayni hafta Dijital
Okuryazarlik Olgegi ve Bilisim Teknolojilerine Yénelik Oz-Yeterlilik Algisi Olgegi 6n test olarak
uygulanmistir. On test uygulamasinin ardindan deney grubundaki 6grencilere, siirecte
kullanilacak bulut bilisim tabanh Google Gmail, Sinif, Dokiimanlar, Formlar, E-tablolar, Drive,
Cizimler, Sites, Haritalar, Blogger, Keep ve Kiltlr ve Sanat uygulamalari tanitilmistir. Her
uygulama icin 6grencilerle birlikte 6rnek ¢calisma gercgeklestirilmistir. Deney grubunda bulunan
ogrencilerden Google Gmail hesabi agmalari istenmis ve etkinliklerin gercgeklestirilecegi
Google sinif uygulamasina kayit edebilmek icin mail atmalari istenmistir. Deney grubunda yer
alan 6grenciler ile hem sinif disi hem de sinifta yapilan etkinlikler bulut tabanh uygulamalar
Uzerinden gergeklestirebilmek icin okul idaresiyle gorisilmis ve 6grencilerin mobil cihaz
getirmeleri icin izin alinmistir. Kontrol grubunda ise ders kitabinda yer alan etkinlikler ile
dersler yuratilmustar.

1.Hafta Denel islem:

insanlar, Yerler ve Cevreler 6grenme alanindaki “SB.7.3.3. Ornek incelemeler yoluyla
goglin neden ve sonuglarini tartisir” kazanimini gergeklestirmek amaciyla, uygulama sirecinin
ilk haftasinda Google Sinif, Drive, Gmail, E-tablolar, Slaytlar, Blogger, Haritalar ve Keep
uygulamalarindan faydalanilmistir. Ogrencilerle sinif uygulamasi ile yénergeler paylasiimis ve
cevrelerinde bulunan goc¢ etmis kisilerle, yonergeler cercevesinde, roportaj yaparak bulut
tabanli drive uygulamasina yukleyerek paylasilmasi istenmistir. Sinifta ise 6grencilerin yapmis
oldugu roportajlardan hareketle haritalar uygulamasi kullanilarak konu incelenmistir.
Hazirlanan blog sayfasinda da es zamanli tartisma yapilmis, e-tablolar uygulamasi ile TUiIK ten
alinan goc verileri incelenmistir. Ayrica formlar uygulamasindan kazanim testleri ¢6zilmis ve
son olarak da keep uygulamasi ile glinliikler yazilmistir. Kontrol grubunda yer alan 6grencilerle
ise 6gretim programinda ve ders kitabinda yer alan etkinliklerle siire¢ ytrutilmastir. Kontrol
grubunda 6gretmen tarafindan konuyu sunmak amaciyla akilli tahta kullanilmis, 6grenciler
tarafindan herhangi bir dijital arac¢ kullanilmamuistir.

2. Hafta Denel islem:

ikinci haftada, insanlar, Yerler ve Cevreler 6grenme alaninda yer alan “SB.7.3.4. Temel
haklardan yerlesme ve seyahat 6zgiirliigiiniin kisitlanmasi halinde ortaya ¢ikacak olumsuz
durumlara érnekler gésterir” kazanimini gerceklestirebilmek icin Google Sinif, Drive, Gmail,
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Dokiimanlar, Blogger, Sites, Haritalar, Haberler, Google ve Keep uygulamalari aktif bir sekilde
kullanilmistir.  Bu gercevede sinif uygulamasindan yonergeler paylasilmis ve 6grencilerden
Haberler uygulamasindan konuyla ilgili haber bulmalari ve dokiimanlar uygulamasindan
birlikte analiz ederek gondermeleri istenmistir. Sinifta ise 6grencilerin hazirlamis oldugu
arastirmalardan sites uygulamasi ile sinifa ait haber sitesi olusturulmustur. Blog uygulamasi ile
es zamanl tartisma yapilmis, formlar uygulamasindan kazanim testleri ile degerlendirme
yapilmigtir. Son olarak da Keep uygulamasi ile 6grencilerden giinlikler yazmalari istenmistir.
Kontrol grubunda yer alan 6grencilerle ise 6gretim programinda ve ders kitabinda yer alan
etkinliklerle sirecg ylrutlilmastir. Kontrol grubunda o6gretmen tarafindan konuyu sunmak
amaciyla akilli tahta kullanilmis, 6grenciler tarafindan herhangi bir dijital arag kullanilmamistir.

3. Hafta Denel islem:

Ugiincii haftada, Bilim, Teknoloji ve Toplum égrenme alaninda yer alan “SB.7.4.2. Tiirk-
Islam medeniyetinde yetisen bilginlerin bilimsel gelisme siirecine katkilarini tartisir” kazanimini
gercgeklestirebilmek amaciyla galismalar yapilmistir. Kazanimi gergeklestirebilmek amaciyla
Google Sinif, Drive, Gmail, Dokiimanlar, Google Blogger, Haritalar, Cizimler ve Keep
uygulamalari kullanilmistir. Bu kazanim igin 6grencilerden arastirma yapip biyografi yazmalari
icin sinif uygulamasindan ydénergeler paylasiimistir. Ogrenciler secmis oldugu konuyla ilgili
arastirma yaparak dokiimanlar uygulamasinda hazirladiklari etkinligi géndermislerdir. Sinifta
ise o6grencilerin hazirladigl etkinlikler ile konu tekrar edilmis, haritalar uygulamasindan
bilginlerin yetismis oldugu cografya incelenmis ve ¢izimler uygulamasi ile kavram karikatir
cizimi gerceklestirilmistir. Blog sayfasindan es zamanh tartisma yapilmis ve formlar uygulamasi
ile de kazanim testleriile konu degerlendirilmistir. Keep uygulamasi ile de gtinlikler yazilmistir.
Kontrol grubunda yer alan 6grencilerle ise 6gretim programinda ve ders kitabinda yer alan
etkinliklerle sireg yirutlilmastir. Kontrol grubunda 6gretmen tarafindan konuyu sunmak
amaciyla akilli tahta kullaniimis, 6grenciler tarafindan herhangi bir dijital ara¢ kullanilmamistir.

4. Hafta Denel islem:

Dordincil haftada yine Bilim, Teknoloji ve Toplum 6grenme alanindaki, “SB.7.4.3.XV-XX.
ylizyillar arasinda Avrupa’da yasanan gelismelerin giiniimiiz bilimsel birikiminin olusmasina
etkisini analiz eder” kazanimi gerceklestirmek amaciyla sanal siniftan 6grencilere okul disinda,
“Kim, neyi icat etti?” etkinligi kapsaminda yonergeler paylasiimis ve doklimanlar uygulamasi
ile hazirlayarak géndermeleri istenmistir. Ogrenciler hazirlanarak sinifa gelmis ve konu
ogrencilerin hazirlayip gonderdigi calismalari tizerinden tekrar edilmistir. Daha sonra Google
Kaltdr ve Sanat Uygulamasi ile sanal olarak ABD’nde “Bilgisayarin tarihi mizesi” ile Londra’da
“Bilim miuzesi”ne sanal tur gerceklestirilerek konu tartisilmistir. Ayrica blog uygulamasi
Uzerinden es zamanli tartisma yapilmis ve formlar uygulamasi ile hazirlanan ¢coktan secmeli ve
acik uclu sorular ile degerlendirme yapilmistir. Dérdiincii haftanin sonunda 6lcekler deney ve
kontrol gruplarina ayni anda uygulanarak, veriler toplanmistir. Kontrol grubunda yer alan
ogrencilerle ise o6gretim programinda ve ders kitabinda yer alan etkinliklerle sireg
ylritilmastir. Kontrol grubunda 6gretmen tarafindan konuyu sunmak amaciyla akilli tahta
kullaniimis, 6grenciler tarafindan herhangi bir dijital arag kullanilmamustir.

Verilerin Analizi

Arastirma slirecinde elde dilen verileri analiz etmek icin SPSS 23 istatistik paket programi
kullaniimistir. Veri analiz slirecinde ilk olarak veriler programa yiklenmis ve normallik testleri
yapimistir. Normallik testlerinden 6rneklem sayisi n<30 oldugu icin Shapiro-Wilk degerleri
kontrol edilmis, carpiklik ve basiklik degerleri incelenerek karar verilmistir. Shapiro-Wilk testi
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orneklem sayisi n<30 oldugunda kullanilan ve oldukga glicll bir test olarak kabul edilmektedir.
Buna gore sonuglarin (P>0.05) olmasi durumunda normalligi sagladigi kabul edilmektedir (Can,
2018, s.89). Her bir degerin kendi standart hatasina bolinerek elde edilen z puaninin, +1.96
ile -1.96 arasinda olmasi, dagilimin normalden asiri sapma gostermedigi seklinde kabul edilir
(Buylkoztiirk, 2017, s.42). Deney grubuna ait Dijital Okuryazarlk Olgegi On test ve son test
normallik testi sonuglari Tablo 6’da yer almaktadir.

Tablo 6. Dijital okuryazarlik dl¢egi deney grubu normallik testleri
Kolmogorov-  Shapiro-

Testler Skewness Z Puani Kurtosis Z Puani
Smirlov Wilk

On Test 0.200 0.094 -0.676 -1.376 -0.442 -0.463

Son Test 0.037 0.057 -0.392 -0.798 -1.215 -1.274

Tablo 6 incelendiginde, deney grubu icin yapilan normallik testi neticesinde Shapiro-Wilk
degerlerinin 6n test sonuglarina gore p=0,094; son test icin ise p=0.059 ¢ikmistir. Buna goére
deney grubu icin dijital okuryazarlik 6lgegi normal dagilim 6zelligi gésterdigi kabul edilebilir
degerler arasinda yer almaktadir (p>0.05). Deney grubuna ait Bilisim Teknolojilerine Yonelik
Oz-Yeterlilik Algisi Olgegi normallik testi sonuglari Tablo 7°de yer almaktadir.

Tablo 7. Bilisim teknolojilerine yonelik 6z-yeterlik algisi 6lgegi deney grubu normallik testi
sonuglari

Kolmogorov-  Shapiro-

Testler ] ] Skewness Z Puani Kurtosis Z Puani
Smirlov Wilk

On Test 0.145 0.178 0.242 -0.492 -1.227 -1.287

Son Test 0.200 0.287 0.119 0.242 -1.212 -1.271

Tablo 7 incelendiginde, deney grubu icin yapilan normallik testi neticesinde Shapiro-
Wilk degerlerinin 6n test sonuglarina gére p=0,178; son test icin ise p=0.287 ¢ikmistir. Buna
gore deney grubu icin Bilisim Teknolojilerine Yonelik Oz Yeterlik Algisi Olgeginin normal dagilim
ozelligi gosterdigi kabul edilebilir (p>0.05).

Kontrol grubu icin yapilan Dijital Okuryazarlik Olcegi normallik testi sonuclari Tablo 8'de
yer almaktadir.

Tablo 8. Dijital okuryazarlik 6l¢egi kontrol grubu normallik testi
Kolmogorov-  Shapiro-

Testler . . Skewness Z Puani Kurtosis Z Puani
Smirlov Wilk

On Test 0.077 0.174 -0.669 -1.335 -0.420 -0.432

Son Test 0.089 0.052 -0.751 -1.499 -0.023 -0.023

Tablo 8 incelendiginde, kontrol grubu icin yapilan normallik testi neticesinde Shapiro-
Wilk degerlerinin 6n test sonuclarina gore p=0,174; son test icin ise p=0.052 ¢ikmistir. Buna
gore kontrol grubu icin Dijital Okuryazarlik Olcegi normal dagilim &zelligi gosterdigi kabul
edilebilir (p>0.05).

Kontrol grubuna ait Bilisim Teknolojilerine Yénelik-Oz Yeterlik Algisi Olcegine ait
normallik testi sonuglarini Tablo 9’da yer almaktadir.

Tablo 9: Bilisim teknolojilerine yonelik 6z-yeterlik algisi olgegi kontrol grubu normallik testi
sonucu
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Kolmogorov-  Shapiro-

Testler . . Skewness Z Puani Kurtosis Z Puani
Smirlov Wilk

On Test 0.200 0.841 -0.103 -0.205 -0.425 -0.493

Son Test 0.032 0.058 -0.965 -1.926 0.287 0.295

Tablo 9 incelendiginde, kontrol grubu icin yapilan normallik testi neticesinde Shapiro-
Wilk degerlerinin 6n test sonuclarina gore p=0,841; son test icin ise p=0.058 ¢ikmistir. Buna
gore kontrol grubu icin Bilisim Teknolojilerine Yonelik Oz-Yeterlik Algisi Olcegi verileri normal
dagilim o6zelligi gosterdigi kabul edilebilir (p>0.05).

Normallik testlerinden elde edilen sonuglardan hareketle, verilerin normal dagilim
ozelligi gosterdigi kabul edilmistir. Bu nedenle, gruplarin test ortalamalarini karsilastirmak
amaciyla parametrik testlerden bagimsiz érneklemler igin t testi kullaniimistir. Bagimsiz
orneklemler icin t testi, iki bagimsiz 6érneklem ortalamasi arasindaki farkin anlamlh olup
olmadigini test etmek amaciyla kullanilan bir testtir (Bliylkodztirk, 2017, s.39).

Bulgular

Birinci Hipoteze iliskin Bulgular

Arastirmanin birinci hipotezi olarak belirlenen, “Deney grubundaki 6grencilerin dijital
okuryazarlik becerileri ile kontrol grubundaki dgrencilerin dijital okuryazarlik becerileri
arasinda deney grubu lehine istatistiksel olarak anlamli bir fark vardir” hipotezini test etmek
amaciyla yapilan iliskisiz 6rneklemler icin t testi sonuglarina ait bulgular Tablo 10’da yer
almaktadir.

Tablo 10. Dijital okuryazarlik 6lgegi t testi sonuclari

Gruol _ t testi
ruplar n X ss : od 0
Deney 22 4.06 0.65
3.728 41 0.001
Kontrol 21 3.27 0.73

Tablo 10 incelendiginde, Sosyal Bilgiler dersinde bulut bilisim teknoloji uygulamalarinin
kullanildigi deney grubundaki 6grenciler ile ders kitabindaki etkinliklerle derslerin yirataldiga
kontrol grubundaki dgrencilerin Dijital Okuryazarlik Olcegi sonuglarina anlamli etkisinin olup
olmadigini incelemek amaciyla yapilan iliskisiz 6rneklemler icin t testi sonuclarina goére, bulut
bilisim teknoloji uygulamalarinin kullanildigi deney grubundaki 6grencilerin test puan
ortalamasi (X(22)-4.06) ile ders kitabindaki etkinliklerin kullanildigi kontrol grubundaki
Ogrencilerin test puan ortalamasi (X21)=3.27) arasinda deney grubu lehine istatistiksel olarak
anlamh bir fark ortaya ¢ikmistir (ts1)=3.728; P<0.05).

Arastirmanin “Deney grubundaki égrencilerin dijital okuryazarlk becerileri tutum alt
boyutu ile kontrol grubundaki 6grencilerin dijital okuryazarlk becerileri tutum alt boyutu
arasinda deney grubu lehine istatistiksel olarak anlamli bir fark vardir.” hipotezini test etmek
amaciyla yapilan iliskisiz 6érneklemler icin t testi sonuglarina ait bulgular Tablo 11’de yer
almaktadir.

Tablo 11: Dijital okuryazarlk 6lgegi tutum alt boyutu t testi sonuglar

Gruplar n X t testi
ss t sd p
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Deney 22 411 0.68
4.106 41 0.000
Kontrol 21 3.22 0.72

Tablo 11 incelendiginde, Sosyal Bilgiler dersinde bulut bilisim teknoloji uygulamalarinin
kullanildigi deney grubundaki 6grenciler ile ders kitabindaki etkinliklerle derslerin yirataldigu
kontrol grubundaki dgrencilerin Dijital Okuryazarhk Olgegi “tutum” alt boyutu sonugclarina
anlamli etkisinin olup olmadigini incelemek amaciyla yapilan iliskisiz 6rneklemler igin t testi
sonuclarina gore, bulut bilisim teknoloji uygulamalarinin kullanildigi deney grubundaki
Ogrencilerin test puan ortalamasi (X@2)-4.11) ile ders kitabindaki etkinliklerin kullanildigi
kontrol grubundaki 6grencilerin test puan ortalamasi (X(21)=3.22) arasinda deney grubu lehine
istatistiksel olarak anlamli bir fark ortaya ¢ikmistir (t(s1)=4.106; P<0.05).

Arastirmanin “Deney grubundaki égrencilerin dijital okuryazarlik becerileri teknik alt
boyutu ile kontrol grubundaki égrencilerin dijital okuryazarhk becerileri teknik alt boyutu
arasinda deney grubu lehine istatistiksel olarak anlamli bir fark vardir.” hipotezini test etmek
amaciyla yapilan iliskisiz 6rneklemler icin t testi sonuclarina ait bulgular Tablo 12’de yer
almaktadir.

Tablo 12. Dijital okuryazarlik 6lgegi teknik alt boyutu t testi sonuglari

| - t testi
Gruplar n X ss ” <d 0
Deney 22 4.06 0.78
2.589 41 0.013
Kontrol 21 3.38 0.94

Tablo 12 incelendiginde, Sosyal Bilgiler dersinde bulut bilisim teknoloji uygulamalarinin
kullanildigi deney grubundaki 6grenciler ile ders kitabindaki etkinliklerle derslerin yirataldigu
kontrol grubundaki égrencilerin Dijital Okuryazarlik Olgegi “teknik” alt boyutu sonuglarina
anlamli etkisinin olup olmadigini incelemek amaciyla yapilan iliskisiz 6rneklemler igin t testi
sonuglarina goére, bulut bilisim teknolojisi uygulamalarinin kullanildigi deney grubundaki
Ogrencilerin test puan ortalamasi (X(22)=4.06) ile ders kitabindaki etkinliklerin kullanildig
kontrol grubundaki 6grencilerin test puan ortalamasi (X(21)=3.38) arasinda deney grubu lehine
istatistiksel olarak anlamli bir fark ortaya ¢ikmistir (t(41)=2.589; P<0.05).

Arastirmanin “Deney grubundaki 6grencilerin dijital okuryazarlik becerileri bilissel alt
boyutu ile kontrol grubundaki 6grencilerin dijital okuryazarlik becerileri bilissel alt boyutu
arasinda deney grubu lehine istatistiksel olarak anlamli bir fark vardir.” hipotezini test etmek
amaciyla yapilan iliskisiz 6rneklemler icin t testi sonuglarina ait bulgular Tablo 13’te yer
almaktadir.

Tablo 13. Dijital okuryazarlik 6lgegi bilissel alt boyutu t testi sonuclari

| - t testi
Gruplar n X ss : od 0
Deney 22 4.04 0.81
2.916 41 0.006
Kontrol 21 3.23 0.99

Tablo 13 incelendiginde, Sosyal Bilgiler dersinde bulut bilisim teknoloji uygulamalarinin
kullanildigi deney grubundaki 6grenciler ile ders kitabindaki etkinliklerle derslerin ylritildugu
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kontrol grubundaki égrencilerin Dijital Okuryazarlik Olgegi “bilissel” alt boyutu sonuglarina
anlamli etkisinin olup olmadigini incelemek amaciyla yapilan iliskisiz 6rneklemler igin t testi
sonuglarina goére, bulut bilisim teknolojisi uygulamalarinin kullanildigi deney grubundaki
Ogrencilerin test puan ortalamasi (X(22=4.04) ile ders kitabindaki etkinliklerin kullanildigi
kontrol grubundaki 6grencilerin test puan ortalamasi (X(21)=3.23) arasinda deney grubu lehine
istatistiksel olarak anlamli bir fark ortaya ¢ikmistir (t(1=2.916; P<0.05).

Arastirmanin “Deney grubundaki égrencilerin dijital okuryazarhk becerileri sosyal alt
boyutu ile kontrol grubundaki 6grencilerin dijital okuryazarlk becerileri sosyal alt boyutu
arasinda deney grubu lehine istatistiksel olarak anlamli bir fark vardir.” hipotezini test etmek
amaciyla yapilan iligkisiz 6érneklemler igin t testi sonuglarina ait bulgular Tablo 14’te yer
almaktadir.

Tablo 14. Dijital okuryazarlik 6lgegi sosyal alt boyutu t testi sonuclari

Gruol - t testi
ruplar n X ss t od 0
Deney 22 3.95 0.73
2.826 41 0.007
Kontrol 21 3.19 1.01

Tablo 14 incelendiginde, Sosyal Bilgiler dersinde bulut bilisim teknoloji uygulamalarinin
kullanildigi deney grubundaki 6grenciler ile ders kitabindaki etkinliklerle derslerin yirataldigu
kontrol grubundaki 6grencilerin Dijital Okuryazarlik Olcegi “sosyal” alt boyutu sonuglarina
anlamli etkisinin olup olmadigini incelemek amaciyla yapilan bagimsiz érneklemler igin t testi
sonuglarina goére, bulut bilisim teknolojisi uygulamalarinin kullanildigi deney grubundaki
O0grencilerin test puan ortalamasi (X(22=3.95) ile ders kitabindaki etkinliklerin kullanildig
kontrol grubundaki 6grencilerin test puan ortalamasi (X(21)=3.19) arasinda deney grubu lehine
istatistiksel olarak anlamli bir fark ortaya ¢ikmistir(t(a1)=2.826; P<0.05).

ikinci Alt Probleme iliskin Bulgular

Arastirmanin ikinci hipotezi olarak belirlenen “Deney grubundaki 6grencilerin bilisim
teknolojilerine yénelik 6z-yeterlik algilari ile kontrol grubundaki &grencilerin  bilisim
teknolojilerine yénelik 6z-yeterlik algilari arasinda deney grubu lehine istatistiksel olarak
anlamli bir fark vardir.” hipotezini test etmek amaciyla yapilan iliskisiz 6rneklemler icin t testi
sonuclarina ait bulgular Tablo 15’te yer almaktadir.

Tablo 15. Bilisim teknolojilerine yénelik 6z-yeterlik algisi 6lgegi son test sonuglari

I - t testi
Gruplar n X ss t od 0
Deney 22 3.58 .83
2.874 41 0.006
Kontrol 21 2.89 .75

Sosyal Bilgiler dersinde, bulut bilisim teknoloji uygulamalarinin kullanildigi deney
grubundaki o6grenciler ile ders kitabindaki etkinliklerle derslerin yiratildiga kontrol
grubundaki dgrencilerin Bilisim Teknolojilerine Yénelik Oz-Yeterlik Algilari Olgek sonuglarina
anlamli etkisinin olup olmadigini incelemek amaciyla yapilan iliskisiz 6rneklemler icin t testi
sonuglarina gore, bulut bilisim teknoloji uygulamalarinin kullanildigi deney grubundaki
O0grencilerin test puan ortalamasi (X(22=3.58) ile ders kitabindaki etkinliklerin kullanildig
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kontrol grubundaki 6grencilerin test puan ortalamasi (X(21)=2.89) arasinda deney grubu lehine
istatistiksel olarak anlamli bir fark ortaya ¢ikmistir (t(41)=2.874; P<0.05).

Sonuglar

Bu g¢alisma bulut bilisim teknolojileri uygulamalari ile ylritilen Sosyal Bilgiler dersinin,
ogrencilerin dijital okuryazarhk becerilerine ve bilisim teknolojilerine yonelik 6z-yeterlik
algilarina etkisini belirlemek amaciyla gerceklestirilmistir. Dort hafta stiren ve 6n test son test
yari-deneysel desen ile ylrutilen arastirmada, deney grubunda bulunan 6grencilerin dijital
okuryazarlk becerileri ve bilisim teknolojilerine yonelik 6z-yeterlik algilarina olumlu etkisinin
oldugu sonucuna ulasilmistir. Bir baska deyisle bulut bilisim tabanli uygulamalar ile yiritilen
Sosyal Bilgiler dersinde 6grencilerin dijital okuryazarlik becerileri artis gdstermis, benzer
bicimde bilisim teknolojilerine yonelik 6z-yeterlilik algilari da olumlu yénde bir degisime
ugramistir.

Arastirma oncesinde, deney ve kontrol grubu dijital okuryazarlik becerileri 6lcegi 6n test
puan ortalamalari arasinda anlamli bir fark ortaya ¢ikmamistir (Tablo 4). Dort hafta siiren
denel islem silreci sonunda, bulut bilisim tabanli uygulamalarin kullanilarak derslerin
ylritildtugl deney grubu ile Sosyal Bilgiler ders kitabinda yer alan etkinlikler ile sirecin
ylritildiagi kontrol grubunun Dijital Okuryazarlik Olgegi son test puan ortalamalari arasinda
deney grubu lehine istatistiksel olarak anlamh bir fark ortaya c¢ikmistir. Alan yazin
incelendiginde bu c¢alismanin sonuglarina benzer c¢alismalarin oldugu goérilmektedir
(Patmanthara & Hidayat, 2018; Insani & Farisi 2020; Muhammad, Rivai, Rahman & Novitasari,
2020; Baki, 2022). Bu arastirmadan elde edilen sonuglara benzer olarak, Patmanthara &
Hidayat (2018) yaptiklari calismada geleneksel 6grenme yontemleriyle dijital araclarla
desteklenmis harmanlanmis 6grenme slirecinin 6grencilerin dijital okuryazarlik becerilerine
etkisini incelemis, deney ve kontrol gruplarinda bulunan 6grencilerin dijital okuryazarhk
becerileri arasinda deney grubu lehine 6énemli farkliliklara ulasmislardir. Deney grubunda
bulunan 6grencilerin, 6grenme 06gretme slrecinde yapilan etkinliklerde dijital araclarn
kullanarak bilgi arama, bilgileri isleme, diizenleme ve degerlendirme yapmalari dijital
okuryazarlik becerileri Gzerine etkili oldugunu ifade etmislerdir. Muhammad vd. (2020) ise tek
grup on test son test yari deneysel desen ile yaptiklari ¢alisma sonucunda, dijital teknolojilerle
desteklenmis harmanlanmis 6grenmenin dijital okuryazarlik becerisinin gelismesinde etkili
oldugunu aktarmiglardir. Benzer bigimde, Insani & Farisi (2020) farkh bilgi ve akademik
yeteneklere sahip 6grencilerle bulut bilisim tabanh Google egitim araglariyla yuruttikleri yar
deneysel calismada, deney ve kontrol grubunda bulunan 6grencilerin bilisim teknolojileri
okuryazarhk dizeylerini karsilastirmislardir. Buna gore bulut bilisim tabanli Google egitim
araclariyla dersin Grttlldigli deney grubunda bulunan oOgrencilerin bilisim teknolojileri
okuryazarhk dizeylerinin kontrol grubundan anlamli sekilde farkhlastigi sonucuna
ulasmislardir. Calisma sonucunda bulut bilisim tabanli Google egitim araclarinin 6grenme
ogretme slirecinde kullaniminin farkh akademik diizeylere sahip bireylerin bilisim teknolojileri
okuryazarhgini artirabilecegini ifade etmislerdir. Baki (2022) ise yapmis oldugu calismasinda
dijital araclardan web 2.0 araclarinin kullaniminin dijital okuryazarlk becerileri (izerine etkisini
incelemistir. Arastirma sonucunda web 2.0 araclarini kullanan deney grubundaki 6grencilerin
Dijital Okuryazarlik Olceginin toplam puani ile tutum, teknik, bilissel ve sosyal tiim alt
boyutlarinda kontrol grubuna gore istatistiksel olarak anlamh bir fark ortaya ciktigini
aktarmistir. Yapilan bu arastirma sonucunda da benzer sekilde Dijital Okuryazarlk Olcegi
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toplam puan ile tutum, teknik, bilissel ve sosyal alt boyutlarinda deney grubu lehine
istatistiksel olarak anlamli fark ortaya ¢ikmistir.

Alan yazin tarandiginda 6grenme 6gretme siirecinde kullanilan dijital teknolojilerin
dijital okuryazarlik becerisine etkisinin incelendigi arastirmalar igerisinde bu g¢alismanin
bulgulariyla oértlismeyen arastirma da yer almaktadir (Girleroglu, 2019). Girleroglu (2019)
0grenme Ogretme slirecinde, web 2.0 araglari uygulamalari kullaniminin 7. sinif 6grencilerinin
dijital okuryazarhk becerilerine etkisini incelemistir. Calisma sonucunda deney ve kontrol
gruplarini karsilastirildiginda, 6grenme Ogretme sirecinde dijital aracglarinin kullaniminin
ogrencilerin dijital okuryazarhk becerileri agisinda herhangi bir farkin ortaya ¢ikmadigi
sonucuna ulagmistir.

Arastirma éncesinde, deney ve kontrol grubu Bilisim Teknolojilerine Yénelik Oz-Yeterlik
Algisi Olcegi 6n test puan ortalamalari arasinda anlamli bir fark ortaya ¢tkmamistir (Tablo 5).
Arastirma sonunda, bulut bilisim tabanli uygulamalar ile strecin ylritildigi deney grubu ile
ders kitabinda yer alan etkinlikler ile sirecin yarataldigld kontrol grubunun Bilisim
Teknolojilerine Yénelik Oz-Yeterlik Algisi Olgegi son test puan ortalamalari arasinda deney
grubu lehine istatistiksel olarak anlamli bir fark ortaya ¢iktigl sonucuna ulasiimistir. Bir baska
deyisle bulut bilisim tabanli uygulamalar ile yirutilen Sosyal Bilgiler dersinde bilisim
teknolojilerine yonelik 6z-yeterlik algisi olumlu yonde gelismistir. Alan yazin tarandiginda
o0g8renme ve 6gretme slirecinde bulut bilisim tabanl Google egitim araglarinin gesitli amaglar
icin kullanildigl calismalarin da oldugu goérilmektedir (Patmanthara & Hidayat, 2018;
Holubnycha, et al. 2019) Patmanthara & Hidayat (2018) dijital teknolojilerin kullanildigi
harmanlanmis 6grenme siireci sonucunda 6grencilerin bilisim teknolojileri becerileri gelisimi
Uzerinde olumlu bir etkiye sahip oldugunu aktarmislardir. Holubnycha, et al. (2019) bulut
bilisim tabanli araglarini kullanarak yurattikleri calisma sonuglarina gore, deney ve kontrol
gruplarinda bulunan katilimcilarin kelime hazinesi bakimindan deney grubu lehine kelime
hazinesinin arttigini aktarmislardir. Buna ek olarak, bulut bilisim tabanli uygulamalarin
ogrencilerin 6grenmeye ilgi ve merakinin arttigini ve etkili bir 68renme araci oldugunu ifade
etmislerdir. Bu durum oOgrenenlerin duyussal 0Ogeler acgisindan glglendigini gostermesi
itibariyle yapilan bu arastirmada elde edilen sonuglarla 6rtlismektedir.

Oneriler

Bu ¢alisma, Sosyal Bilgiler dersi 6gretim programinda belirlenen kazanimlari 6grenme
ogretme sirecinde kullanilan bulut bilisim tabanh uygulamalar ve veri toplamak amaciyla
kullanilan 6lcekler ile sinirlidir. Calisma sonuclardan hareketle arastirmacilar icin su 6nderiler
siralanabilir:

Arastirmacilara yonelik 6neriler:

e Arastirmada Google sirketinin kullanicilara sundugu bulut bilisim tabanh aracglar
kullaniimistir. Bununla birlikte alan yazinda belirlenen Amazon Bulut Bilisim,
Microsoft Live@edu, Office 365, Zoho, Prezi, DropBox, iCloud, EverNote gibi
bulut bilisim tabanl uygulamalarin farkh sinif diizeyinde kullanildigl ¢calismalar
yapilabilir.

e Bu calisma, 6n test son test kontrol gruplu yari deneysel desen kullanilarak
yuratilmustir. Bulut bilisim tabanli uygulamalar farkl sinif diizeylerinde eylem
arastirmasi yapilarak kullanilabilir.
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e Bulut bilisim tabanh uygulamalarin kullanildigi  bu ¢alismada bilisim
teknolojilerine yonelik 6z-yeterlilik algilari ve dijital okuryazarlik becerilerine
etkisi incelenmistir. Bulut tabanli uygulamalarin kullanildigi 6grenme 6gretme
sureci baska degiskenler agisindan incelenebilir.

Uygulayicilara yonelik oneriler:

e Arastirmanin bulgulari sonucunda bulut bilisim teknoloji uygulamalarinin
kullanimi dijital okuryazarlik beceriler lizerine etkili oldugu gérilmustar. Dijital
okuryazarlk becerilerinin kazandirilmasi siirecinde bulut bilisim teknoloji
uygulamalari kullanilabilir.

e (Ogrenme siirecinde bulut bilisim teknoloji uygulamalarinin kullanimi 8grencilerin
bilisim teknolojilerine yonelik 6z-yeterliliklerini olumlu yonde etkilemistir. Bu
baglamda o6grencilerin  bilisim teknolojilerine yonelik  6z-yeterliliklerini
gelistirmek icin bu uygulamalardan faydalanma yoluna gidilebilir.
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BiLGI iISLEMSEL DUSUNME ETKINLIKLERININ PROBLEM COZMEYE YONELIK
BECERI VE TUTUMLARA ETKISi"

Biisra Temel?, Hayal Yavuz Mumcu?
0z

Bu arastirmanin amaci bilgi islemsel diisiinme etkinliklerinin 7. sinif 6grencilerinin problem
¢6zmeye yonelik beceri ve tutumlarina etkisinin incelenmesidir. Arastirmada karma yontem
kullanilmakla birlikte arastirma tiir olarak deneysel bir arastirma niteligi tagimaktadir.
Arastirma kapsaminda 6grencilerin problem ¢ézme becerilerinin ortaya ¢ikarilmasi ve sirece
yonelik goruslerinin belirlenmesi amaciyla nitel yontemlerden, bilgi islemsel disiinme
etkinliklerinin 6grencilerin problem ¢6zme becerileri ve problem ¢ézmeye yonelik tutumlari
uzerindeki etkisini belirleyebilmek iginse nicel ydontemlerden yararlaniimistir. Nicel verilerin
elde edilmesi sirecinde 6n test —son test kontrol gruplu desenden, nitel verilerde ise
fenomenoloji deseninden ve yari yapilandiriimis goérisme tekniginden yararlaniimistir.
Arastirmanin ¢alisma grubunu 2022-2023 Egitim-Ogretim yilinda Rize iline bagh bir devlet
okulunun farkli iki subesinde 6grenim gérmekte olan ve toplamda 37 kisiden olusan 7. sinif
ogrencileri olusturmaktadir. Calisma grubunun belirlenmesinde uygun ornekleme teknigi
kullanilarak arastirmacinin kendi okulunda 6grenim goren 6grenciler g¢alismaya dahil
edilmistir. Bu arastirmanin mevcut alt problemlerine yanit bulmak amaciyla doért farkh veri
toplama araci kullanilmistir. Bunlar i) bilgi-islemsel diisinme etkinlikleri, ii) problem ¢6zme
beceri testi, iii) problem ¢ozmeye yonelik tutum oOlgegi ve iv) 6grenci goris formu’dur.
Arastirma kapsaminda kullanilan bilgi-islemsel diisinme etkinlikleri 16 adet olup, etkinliklerin
her biri bilgi-islemsel dislinme becerisinin farkh boyutlarina odaklanmaktadir. Bunlar
parcalara ayirma, soyutlama, oriintii-model olusturma ile degerlendirme ve hata ayiklama’dir.
Bu arastirmada yer alan 6grencilerin problem ¢6zme becerilerinin tespit edilmesi amaciyla
arastirmacilar tarafindan gelistirilen dereceli puanlama anahtari ile yari yapilandiriimis
gortsmeler kullanilmistir. Calismada yer alan deneysel sireclerin 6grencilerin problem ¢ézme
becerileri ve problem ¢b6zmeye yonelik tutumlari Gzerindeki olasi etkilerinin belirlenebilmesi
amaciyla yiritilen siireclerde non-parametrik testler olan Wilcoxon isaretli Siralar Testi ve
Mann-Whitney-U testlerinden yararlaniimistir. Calismada kullanilan 6grenci goriis formundan
elde edilen nitel verilerin analizinde ise icerik analizinden yararlaniimis ve 6grencilerin sorulara
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verdikleri yanitlar belirli kategoriler altinda toplanarak frekans (f) degerleri ile ifade edilmistir.
Arastirmanin sonucunda bilgi islemsel diisinme etkinliklerinin deney grubundaki 6grencilerin
problem ¢6zmeye yonelik beceri ve tutumlarinda olumlu bir etkisi olmakla birlikte bu etkinin
anlamli diizeyde olmadigi gézlenmistir. Siire¢c sonunda 6grencilerin, s6z konusu etkinliklerin
kendilerine matematik dersine yonelik farkli bir bakis agisi kazandirdigini, problem ¢ézme
becerilerini arttirdigini, bir problemin birden fazla ¢6zimi olabilecegini fark etmelerini
sagladigini ve bu tir etkinliklere derslerde daha fazla yer verilmesi gerektigini ifade ettikleri
gorulmastar.

Anahtar Kelimeler: bilgi islemsel diisinme; problem ¢ézme becerisi; problem ¢é6zmeye yonelik
tutum; bilgisayarsiz etkinlikler.

Yasal izinler: Ordu Universitesi Sosyal ve Beseri Bilimler Arastirmalari Etik Kurulu, Tarih:
06.10.2022, Sayi: 2022-169. Rize Valiligi il Milli Egitim Mudurliigi, Tarih: 28.02.2023, Say:: E-
57774812-605.01-71177549.

EGIiTiM TEKNOLOJISi Kuram ve Uygulama 311



Bilgi islemsel Duisiinme Etkinliklerinin Problem Cézmeye Yénelik Beceri ve Tutumlara Etkisi

THE EFFECT OF COMPUTATIONAL THINKING ACTIVITIES ON SKILLS AND
ATTITUDES TOWARD PROBLEM SOLVING

Abstract

The aim of this research is to examine the effects of computational thinking activities on 7th-
grade students' skills and attitudes towards problem-solving. Although mixed method is used
in the research, the research has the characteristics of an experimental research as a type.
Within the scope of the research, qualitative methods were used to reveal students' problem-
solving skills and to determine their views on the process, and quantitative methods were
used to determine the effect of computational thinking activities on students' problem-solving
skills and attitudes towards problem-solving. In the process of obtaining quantitative data,
pretest-posttest control group design, and in qualitative data, phenomenology design and
semi-structured interview technique were utilized. The study group of the research consists
of 7th-grade students, consisting of 37 students in total, studying in two different branches of
a public school in Rize in the 2022-2023 academic year. The researcher used a convenient
sampling technique to select students from their own school to participate in the study. To
address the research's subproblems, four different data collection tools were used, including
i) computational thinking activities, ii) problem-solving skills test, iii) problem-solving attitude
scale, and iv) student opinion form. The comprising 16 activities focusing on different
dimensions of computational thinking, such as decomposition, abstraction, pattern-model
extraction, and debugging. In order to determine the problem-solving skills of the students in
this study, a rubric developed by the researchers and semi-structured interviews were used.
Wilcoxon Signed-Ranks Test and Mann-Whitney-U tests were used in the processes carried
out to determine the possible effects of the experimental processes on students' skills and
attitudes towards problem solving. In the analysis of the qualitative data obtained from the
student opinion form, content analysis was used and the answers given by the students to the
guestions were collected under certain categories and expressed with frequency (f) values.
The results of the research indicated that computational thinking activities had a positive
effect on the problem-solving skills and attitudes of students in the experimental group, but
this effect was not statistically significant. At the end of the process, students expressed that
these activities provided them with different perspectives, enhanced their problem-solving
skills, made them realize that there could be multiple solutions for a problem, and emphasized
the need for more inclusion of such activities in lessons.

Keywords: computational thinking; problem-solving skills; problem-solving attitude;
unplugged activities.

Legal Permissions: Ordu University Social and Humanities Research Ethics Committee, Date:
06.10.2022, Number: 2022-169. Rize Governorship Provincial Directorate of National
Education, Date: 28.02.2023, Number: E-57774812-605.01-71177549.

Summary

With the developments in today's world, technology plays an increasing role in our
lives. Technology, used as a tool to make life easier, is included in more areas of life day by day.
Therefore, today there is a need for people who know and use technology well, creative,
productive, and understand computer language. In this context, the International Society for
Technology in Education (ISTE) determined standards for student and teacher profiles targeted
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in today's world in 2016. One of these standards, 'computational thinking', is expressed in this
document as "students develop and employ strategies for understanding and solving problems
in ways that leverage the power of technological methods to develop and test solutions" (ISTE,
2019, p. 4). Mannila et al. (2014) expressed computational thinking skills as using concepts
and processes in computer science to formulate problems in different disciplines and produce
solutions. In their studies, Wing (2006) and Uziimcii and Bay (2018) evaluate computational
thinking skills as a kind of problem-solving skill. In this context, different studies in the
literature (Costa et al., 2017; Deryal, 2021; Sung et al., 2017; Turan, 2019; Yadav et al., 2016;
Yunkdl et al., 2017) reveal the existence of significant relationships between computational
thinking and problem solving skills and different theoretical frameworks (Korkmaz et al., 2018;
Maharani et al., 2019; Nance, 2016; Oluk & Cakir, 2019; Voskoglou, 2015; Yildiz, 2017) are
created on the relationship between these two skills.

Problem solving is one of the important components of mathematics teaching
(Bayraktar & Ozgakir Siimen, 2024; NCTM, 2000; Tiras, 2024) and in most cases it is a
determinant of mathematics achievement (Akdeniz Ocak, 2023; Kolubtiyik, 2020). Therefore,
it is important to determine the factors that will affect students' problem solving skills at the
point of achieving the goals in teaching and to use these factors in the context of developing
this skill. Attitude towards solving a mathematical problem is the positive or negative tendency
that an individual has towards a mathematical problem and the solution process (Canakgl,
2008). In this way, attitude towards the problem situation is as important as knowledge in
solving a mathematical problem. Foong (2002) says that attitude is among the factors affecting
mathematical problem-solving. Therefore, in this research, problem-solving processes were
examined together with the attitude variable towards problem-solving.

When the research conducted to evaluate the mathematics achievements of students
in our country is examined, it is generally seen that students in our country are at lower levels
in international exams compared to developed countries. Similarly, different studies (Bozkurt
& Topal, 2019; Celik & Giiler, 2013; Kaya et al., 2022) have concluded that the problem-solving
levels of students in our country are low. Therefore, this situation appears as an area where
solution proposals need to be developed for our country. Determining the effect of
computational thinking skills on students' problem-solving skills and attitudes will create an
environment that will enable the development of different suggestions for the solution of the
mentioned problem. In this context, this research aims to investigate the effect of activities
developed for computational thinking skills on students' problem-solving skills and attitudes
towards problem-solving. The questions that will be tried to be answered for this purpose are
i) Do computational thinking activities have a statistically significant effect on students'
problem-solving skills and attitudes towards problem-solving, ii) What are the students'
opinions about computational thinking activities?

This research is experimental research using mixed methods. Within the scope of the
research, qualitative methods were used to reveal the problem-solving skills of the students
and to determine their opinions about the process, and quantitative methods were used in
the analysis of experimental data. The quantitative and qualitative data were presented and
discussed in a way that supported each other. The study group of the research consists of 7th-
grade students, a total of 37 students, studying in two different classes of a public school in
Rize province in the 2022-2023 academic year. 18 of these students are in the experimental
group and 19 are in the control group. Classes were randomly created by the school. Students
were not classified by any criteria. Students studying at the researcher's own school were
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included in the study by using the appropriate sampling technique to determine the sample
group. Four different types of data collection tools were used to find answers to the current
sub-problems of this research. These are i) Computational thinking activities, ii) Problem-
solving skill test (PSST), iii) Attitude scale towards problem-solving (ASPS), and iv) Student
opinion form (SOF).

During the experimental process of this research, a total of 16 computational thinking
activities were applied to the students. The implementation process of the activities lasted a
total of eight weeks, with two activities each week. In the lessons conducted in the control
group, the lessons were carried out following the curriculum, and no special application was
included. In order to determine the problem-solving skills of the students in this study, a rubric
developed by the researchers and semi-structured interviews were used. According to this
rubric, student performances are coded as adequate, partially adequate, and inadequate. In
cases where there was uncertainty during the evaluation of student performances, semi-
structured interview processes were conducted with students. The mentioned interview
processes were carried out with a total of 13 students. These interviews were audio recorded
and there was no time limit, and the data was made storable. To ensure validity and reliability
in this research, expert opinions were consulted during the creation of the computational
thinking activities and the preparation of the problem-solving skill test (PSST) items, and these
opinions were reflected in the study. A pilot application was carried out for the development
of PSST. Reliability analyzes were conducted and reported for PSST and ASPS used within the
scope of the research. Encoder reliability was used in the analysis of the data obtained from
PSST and SOF. By spreading the study over 8 weeks, the novelty effect was prevented.

As a result of this research, it was observed that computational thinking activities had
a positive effect on students' problem solving skills, although not statistically significant.
Therefore, for this study, it can be said that computational thinking activities contribute
positively to students' problem solving skills. This result is consistent with the results of many
studies in the literature (Costa et al., 2017; Deryal, 2021; Sung et al., 2017; Turan, 2019; Yadav
et al., 2016; Yildiz, 2017; Yinkdl et al., 2017). However, the computational thinking activities
used in the study were unplugged activities and students were involved in text-based
programming processes. In the activities implemented during the study process, students
were asked to create algorithms on paper for situations related to daily life and to do text-
based programming. In these processes, students were expected to define the variables in
real-life situations, discover the algorithm of the current situation, and put forward a model
using their reasoning skills. In all the activities, class discussions were conducted and
algorithms suitable for the problem situations were tried to be developed by using student
ideas. Therefore, it can be said that all these processes allowed students to use many different
skills together. In the studies, it is stated that students' problem solving (Diizalan, 2022;
Karacam Duman, 2020), abstraction (Kandemir, 2018; Sendurur, 2018; Papert, 1980; Wing,
2006) and communication skills (Sahin et al., 1993) improve with unplugged activities.

As aresult of the analyzes carried out to determine the effect of computational thinking
activities carried out within the scope of this research on students, it was observed that these
activities did not have a significant effect on students' attitudes towards problem-solving but
caused a certain increase. All these results were interpreted as a result of the positive
contribution of computational thinking activities on students' attitudes towards problem-
solving. When different studies in the literature are examined, it is seen that similar results
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were obtained in the studies of Alagdz (2022), Tas (2018), Top (2023) and Hu (2011) with the
results of this research.

When the data obtained from SOF is considered in relation to the quantitative data
obtained within the scope of the research, it is seen that the findings support each other.
Accordingly, it has been observed that computational thinking activities generally have a
positive effect on students. Students stated that they learned that a problem could have more
than one cause through computational thinking activities. Similarly, they said that they learned
that not every problem situation has a single solution, but there may be more than one correct
solution. They stated that computational thinking activities offer the opportunity to look at
daily life problems from different perspectives. Therefore, students believe that computational
thinking activities have a positive effect on their problem-solving skills.

This research is limited to 35 students studying in the 7th grade at a public school in
Rize. The following can be suggested for different research to be conducted on the subject. i)
The studies in the literature were mostly conducted with secondary school students. In new
studies to be conducted in case of this problem, the students’ grade level can be changed, ii)
the study can be conducted with larger student groups, iii) the relationship of unplugged
activities with different skills in addition to problem-solving can be examined, iv) research can
be conducted on how unplugged activities can be used in lessons.

Giris

Gunlmuz dunyasindaki gelismelerle beraber teknoloji hayatimizda her gegen giin daha
fazla rol almaktadir. Yasami kolaylastirmada bir arag olarak kullanilan teknoloji glin gectikce
yasam icerisinde daha fazla alana dahil olmaktadir. Dolayisiyla gliniimiizde teknolojiyi iyi bilen
ve kullanabilen, yaratici, tUretken ve bilgisayar dilinden anlayan insanlara ihtiya¢ vardir. Sozi
edilen becerilerle iliskili olarak 1979 yilinda Amerika’da kurulan ve egitim oOgretimde
teknolojinin kullanimini verimli hale getirerek sorunlara teknoloji ile ¢6zim bulmayi
amaclayan bir kurulus olan Uluslararasi Egitim Teknolojileri Dernegi (International Society for
Technology in Education) [ISTE], 2016 yilinda glinimiz diinyasinda hedeflenen 6grenci ve
ogretmen profillerine yonelik standartlar hazirlamistir. Bunlar sirasiyla i) yetkin 6grenen
(empowered learner), ii) dijital vatandas (digital citizen), iii) bilgiyi insa eden (knowledge
constructor), iv) yenilikci tasarimci (innovative designer), v) bilgisayarca (hesaplamali)
distinen (computational thinker), vi) yaratici iletisimci (creative communicator) ve vii) kiiresel
isbirlikci (global collaborator) olarak ifade edilmektedir (ISTE, 2019). Bu standartlardan biri
olan ‘bilgisayarca diisiinme’ ilgili dokiimanda “Ogrenciler, ¢éziimleri gelistirmek ve test etmek
icin teknolojik yontemlerin gliciinden yararlanan yollarla sorunlari anlamak ve ¢ézmek icin
stratejiler gelistirir ve kullanir” (s. 4) biciminde ifade edilmektedir. Bu amag¢ dogrultusunda alt
bilesenler ise; 6grenciler “i) ¢coziimleri kesfetme ve bulmada veri analizi, soyut modeller ve
algoritmik diisinme gibi teknoloji destekli yontemleri kullanarak uygun problemleri formile
eder, ii) veri toplar veya ilgili veri kiimelerini tanimlar, bunlari analiz etmek icin dijital araclari
kullanir ve problem ¢6zmeyi ve karar almayi kolaylastirmak icin verileri ¢esitli sekillerde temsil
eder, iii) karmasik sistemleri anlamak veya problem ¢6zmeyi kolaylastirmak icin problemleri
parcalarina ayirir, anahtar bilgileri cikarir ve tanimlayict modeller gelistirir, iv) otomasyonun
nasil calistigini anlar ve otomatik ¢oziimler olusturmak ve test etmek icin bir dizi adim
gelistirmek (izere algoritmik diistinceyi kullanir” (s.4) bicimindedir. Bilgi islemsel diisiinmenin
herkesce kabul géren tek bir tanimi olmadigi gibi bu beceriyle iliskili diger beceriler de farkh
calismalarda farkli bicimlerde ifade edilmektedir. ingiltere’de egitim teknolojileri alaninda
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calismalar yapan Mifredat, Sinav ve Degerlendirme Konseyi Resmi Diizenlemeler Birimi (The
Council for the Curriculum, Examinations & Assessment) [CCEA] (2018) bilgi-islemsel
diisinmenin alt becerilerini i) mantiksal akil ylritme, ii) algoritma olusturma, iii) ayristirma,
iv) soyutlama, v) modelleme ve genelleme, vi) yaziim olusturma olarak ele almistir. Bilgi
islemsel distinme kavrami ISTE standartlarinda yer aldigi sekliyle Tirkceye farkli sekillerde
cevrilebildiginden, alan yazinda ‘bilgisayarca diistinme’, ‘hesaplamali diisinme’, ‘bilgi-islemsel
disinme’ gibi farkli bigimlerde yer almaktadir. Son g¢alismalara ve resmi kurumlarin
kullanimlarina bakildiginda, ‘bilgi-islemsel’ gevirisinin daha yaygin kullanildigi gérilmektedir
(Uziimcii ve Bay, 2018). Bu arastirma kapsaminda ilgili kavram bilgi-islemsel diisiinme olarak
ifade edilmis ve kullanilmistir.

Bilgi islemsel disinme becerisi bireylerin karsilastiklari sorunlari yonetilebilir alt
problemlere bélerek onlari ¢ozebilme ile ilgili bir kavramdir. Mannila vd. (2014) bilgi islemsel
disiinme becerisini, farkli disiplinlerdeki problemleri formillestirmek ve ¢dziim Uretmek igin
bilgisayar bilimindeki kavramlari ve siiregleri kullanmak olarak ifade etmislerdir. Yildiz Durak
ve Saritepeci (2018) ise ilgili kavrami, “bilgisayar kullanarak problemi formiile etme, bilgiyi
mantiksal olarak organize ve analiz etme, bilgiyi model veya similasyonlarla gorsellestirme,
algoritmik distinme ile problemi otomatiklestirme, daha etkili sonuglar igin olasi ¢oziimleri
ortaya koyma, gerekli kaynaklari ve adimlari belirleme, problem ciktilarini genelleme ve farkh
durumlara transfer etme” (s.192) olarak tanimlamislardir. Wing (2006) ile Uziimcii ve Bay
(2018) calismalarinda bilgi islemsel diisiinme becerisini bir ¢esit problem ¢6zme becerisi olarak
degerlendirmektedir. Bunun sebebi ise ilgili becerinin problem ¢ézme siireglerinde yer alan i)
parcalara ayirma, ii) soyutlama, iii) 6rtintli ve model olusturma, iv) algoritma olusturma, v)
degerlendirme ve vi) hata ayiklama adimlarini icermesidir. Uziimcii ve Bay (2018) bilgi islemsel
distinme becerisini problem ¢6zme basamaklarina ek olarak algoritma olusturma adiminin yer
aldigi yeni nesil bir problem ¢6zme becerisi olarak tanimlamaktadir. Bu baglamda alan yazinda
yer alan farkh calismalarda (Costa vd., 2017; Deryal, 2021; Sung vd., 2017; Turan, 2019; Yadav
vd., 2016; Yiunkil vd., 2017) bilgi islemsel dislinme ve problem ¢ézme becerileri arasindaki
anlamli iligkilerin varligl ortaya koyulmakta ve bu iki becerinin birbiri ile olan iliskisi tzerine
farkh teorik cerceveler (Korkmaz vd., 2018; Maharani vd., 2019; Nance, 2016; Oluk ve Cakir,
2019; Voskoglou, 2015; Yildiz, 2017) olusturulmaktadir. Selby ve Woollard (2013) ise bilgi
islemsel diisinmenin problem ¢6zme ile iligkili ancak bununla sinirl olmayan ve uygulanabilir
bir diisiinme slireci olarak tiim disiplinlerde ele alinabilecek olan bir beceri oldugunu iddia
etmektedir. Benzer sekilde Wing (2006) bilgi-islemsel disiinmeyi ‘bilgisayar biliminin temel
kavramlarini kullanarak problem ¢6zme, sistem tasarlama ve insan davranislarini anlama’
olarak tarif etmekte ve ilgili becerinin sadece bilgisayar bilimcileri icin gerekli olmayip; her
cocugun okuma, yazma ve aritmetik gibi analitik kabiliyetine eklenmesi gereken temel bir
beceri oldugunu ifade etmektedir.

Matematiksel Bir Beceri Olarak Bilgi-islemsel Diisiinme

Matematik egitimi adina giiniimizde okul matematiginin temel amaclarinin bireylerin
yasam icin gerekli matematiksel becerileri edinmeleri ve matematige deger vermeleri oldugu
sdylenebilir. Matematik Ogretmenleri Ulusal Konseyi (National Council of Teachers of
Mathematics) [NCTM] (2000) s6z konusu becerilerden matematiksel siirec standartlari olarak
bahsetmekte ve bu becerileri problem ¢6zme, akil yliritme (muhakeme) ve ispat, iletisim
kurma, iliskilendirme ve temsil olmak lzere bes baslik altinda ele almaktadir. Matematiksel
sureg becerilerinden problem ¢6zme, kural temelli yaklagimlari iceren ve 6grencilerin aligik
oldugu sozel problemlerden farkli olarak, 6grencilerin alisik olmadigl ve gercek yasamda
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karsilasabilecekleri tirden problemleri ¢6zme siireglerinde ihtiya¢ duyacaklari bir beceri
olarak ifade edilmektedir. Bu siirecte 6grencilerden; sahip olduklari matematiksel bilgiyi bir
problem durumuyla iliskilendirerek kullanmalari; problemin ¢6zima igin hipotezler ortaya
atmalari ve bunlari test etmeleri; farkli kabuller icin elde ettikleri farkli sonuglarin hangisinin
dogru olduguna karar vermeleri, problem icin farkli ¢6zim vyollari Gretmeleri,
timevarimsal/timdengelimsel distinme ve soyutlama gibi bir takim matematiksel becerileri
kullanmalari beklenmektedir. Burada sozi edilen tiim beceriler, bireylerin yasamlarinda
karsilastiklari problemleri ¢ozebilmeleriigin gerekli olan becerilerdir (Yavuz Mumcu, 2020). S6z
konusu durum matematik egitimi literatlriinde matematik okuryazarligi kavrami ile yakindan
iliskilidir.

Matematik okuryazarligi toplumun beklentilerini karsilayacak donanima sahip
ogrencilerin yetistiriimesi anlaminda 6nemlidir ve teknolojinin hizli gelisimine paralel olarak
kullanim alanlari gliinden gline artmakta olan matematigin, bireyler tarafindan ginlik
yasamda etkili bicimde kullanilabilmesine vurgu yapmaktadir. Bu baglamda matematik
okuryazarhg! glinimiizde okul matematiginin temel amaci olarak degerlendirilebilir. Acinimi
‘Uluslararasi Ogrenci Degerlendirme Programi’ olan PISA, Ekonomik isbirligi ve Kalkinma
Teskilath (OECD) tarafindan Uger yillik donemler halinde, 15 yas grubundaki 6grencilerin
okuryazarlk becerilerini degerlendiren bir arastirmadir. PISA’nin 2022 yil i¢in hazirlamis
oldugu cercevede ise matematik okuryazarligi icin gerekli olan becerilere bilgi islemsel
disiinme becerilerinin de eklendigi gorilmektedir (URL-1). Dolayisiyla bilgi-islemsel diisinme
becerisi 21. ylizyilda 68rencilerin matematigi yasamlarinda etkili bicimde kullanabilmeleri igin
gerekli olan temel matematiksel becerilerden birisi haline gelmistir. Buraya kadar ifade
edilenlere bagh olarak bilgi islemsel distinme becerisinin bir ¢esit problem ¢6zme becerisi
olarak ifade edilebilecegi ve bireylerin glinlik yasamlarindaki matematik iceren problemleri
¢ozme slreclerinde ilgili beceriden yararlandiklari séylenebilir. Dolayisiyla bilgi islemsel
distinme kavraminin ele alindigi slireglerin problem ¢6zme ekseninde ylritilmesi 6nemlidir.

Problem C6zme ve Problem C6zmeye Yonelik Tutum

Matematik 6grenme slreclerinin merkezinde yer alan ve 06grencilerin matematik
basarisinda belirleyici bir unsur olan problem ¢6zme; “yeni olay ya da durumlar karsisinda var
olan iliskileri ortaya ¢ikarma, yeni iliskiler kurma ve glidilen amaca gore belli bir sonug elde
etme isi” (Pesen, 2020, s.67) olarak tanimlanmaktadir. Problem ¢6zme matematik
dgretiminde yer alan dnemli bilesenlerden biridir (Bayraktar ve Ozgakir Simen, 2024; NCTM,
2000; Tiras, 2024) ve cogu durumda matematik basarisinin belirleyicisi bir unsurudur (Akdeniz
Ocak, 2023; Kolubiyik, 2020). Dolayisiyla 6gretimde hedeflenenlere ulasilmasi noktasinda
ogrencilerin problem ¢6zme becerilerini etkileyecek unsurlarin belirlenmesi ve s6z konusu
becerinin gelistiriimesi baglaminda bu unsurlarin kullanilmasi 6nemlidir.

Bir 6grencinin matematik calismasinda ve matematik problemleri ¢c6zmesinde dersin
dogasina olan ilgi, 6gretmenini sevme, derse karsi ozgiivenli olma, okulda ve ginlik
yasaminda matematigi kullanirken kendine giliven duyma, problem durumlarinda caba
gosterme, psikolojik etkenler, aile ve yakin cevre, sinifin ortami, 6gretimde kullanilan
yontemler gibi bircok faktoriin etkisi vardir (Canakgi, 2008; Milli Egitim Bakanlhgi [MEB], 2013;
Kutru ve Hasancgebi, 2024). Bir 6grencinin matematigi sevmesinin ve derse karsi besledigi
onyargisinin kirllmasinin en temel yolu siiphesiz 6grencinin bu dersi basarabilecegi yoniindeki
inancidir. Ogrencinin inanci ve tutumu matematikle ugrasma durumlari tizerinde dogrudan
etkilidir. ilhan vd. (2021) matematik tutumu ile matematik basarisi ve problem ¢dézme beceri
algisi arasinda anlamli iliskiler oldugunu tespit etmislerdir. Matematik problemi ¢dézmeye
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yonelik tutum ise, bireyin bir matematik problemi ve onun ¢6zim siireci ile ilgili sahip oldugu
pozitif ya da negatif egilimdir (Canakgi, 2008). Dolayisiyla bir matematiksel problemin
¢O6ziimiinde bilgi kadar problem durumuna yonelik tutum da 6nemlidir. Foong (2002)
matematiksel problem c¢ozmeyi etkileyen faktorler arasinda tutumun da yer aldigini
soylemektedir. Dolayisiyla bu arastirmada problem ¢6zme stiregleri, problem ¢6zmeye yonelik
tutum degiskeni ile birlikte ele alinarak incelenmistir.

Aragtirmanin Gerekgesi ve Amaci

Ulkemizdeki 6grencilerin matematik basarilarinin degerlendirilmesine yénelik olarak
yapilan gilincel arastirmalar incelendiginde genel olarak uluslararasi sinavlarda gelismis
Ulkelere nazaran daha alt seviyelerde yer aldigimiz goriilmektedir. Zira odagini glinliik yasam
problemlerinin olusturdugu PISA sinavlarinda Tirkiye, 2015 yilinda 35 OECD {ilkesi arasinda
34.sirada, 2018’de 37 OECD ulkesi arasinda 33. sirada, 2022 uygulamasinda ise 37 OECD ulkesi
arasinda 32. sirada yer almistir (MEB, 2022). Benzer sekilde yapilan farkli arastirmalarda
(Bozkurt ve Topal, 2019; Celik ve Giler, 2013; Kaya vd., 2023) llkemizdeki 6grencilerin
problem ¢o6zme dizeylerinin distk oldugu sonucu elde edilmistir. Dolayisiyla bu durum
Ulkemiz adina ¢6ziim 6nerilerinin gelistirilmesi gereken bir alan olarak karsimiza ¢ikmaktadir.
Matematik egitimiile problem ¢6zme ekseninde kesisen bir beceri olan bilgi islemsel diisiinme
becerisinin, 6grencilerin problem ¢d6zmeye ybénelik beceri ve tutumlari Gzerindeki etkisinin
belirlenmesi, s6zi edilen problemin ¢o6ziimine yonelik farkh oOnerilerin gelistiriimesini
saglayacak bir ortam olusturacaktir. Bu baglamda bu arastirma bilgi islemsel disiinme
becerisine yonelik gelistirilen etkinliklerin, 6grencilerin problem ¢ézme becerileri ve problem
¢ozmeye yonelik tutumlari UGzerindeki etkisini arastirmayr amaglamaktadir. Bu amag
dogrultusunda asagidaki sorularin yanitlari arastirilacaktir.

1) Bilgi islemsel diisinme etkinliklerinin 6grencilerin problem ¢6zme becerileri ve
problem ¢ézmeye yonelik tutumlari Gzerinde istatistiksel olarak anlamli bir etkisi var midir?

3) Ogrencilerin bilgi-islemsel diisiinme etkinlikleri ile ilgili gériisleri nelerdir?
Arastirmanin Onemi

Matematik egitimi ile yakindan iliskili olan bilgi islemsel diisinme kavrami ve problem
¢6zme Ulizerine yapilan ¢alismalar incelendiginde bunlarin ¢ogunun durum tespit ¢alismalari
oldugu gorulmektedir (Barr ve Stephenson, 2011; Korkmaz vd., 2015; Yadav vd., 2014).
Bununla birlikte bilgi islemsel diisiinme becerisini gelistiren ve glinlik yasam problemlerinden
olusan bilgisayarsiz etkinliklerin derslerde kullaniminin 6grencilerin problem ¢6zme becerisi
ve matematige yonelik tutumlari tzerindeki etkisi konusunda yapilan ¢alismalarin oldukca
sinirh oldugu soylenebilir (Dizalan, 2022; Secer, 2020).

Alan yazinda yer alan ve 6grencilerin problem ¢6zme becerilerinin iyilestiriimesine
yonelik ylritllmus olan calismalar (Bayrak ve Akkaynak, 2020; Degirmenci, 2020; Hafidzah
vd., 2021; Karakilic ve Arslan, 2019; Kutluca ve Tum, 2021; Purwaningsih vd., 2020; Sesriani,
2022; Sevgi ve Karakaya, 2021; Uzuner, 2019) incelendiginde ise bunlarin genel olarak benzer
turde olduklari ve bilgi islemsel dlisinme kavramina yer vermedikleri gorilmektedir. Halbuki
so6z konusu becerinin bilgi islemsel disiinme ortamlari yoluyla gelistirilmesi, glinimiiz
okullarinin hedefledigi matematiksel becerilerin bitlinlesmis bicimde kazanilmasinda son
derece 6nemlidir. Bu durum bu arastirmaylr énemli yapan bir diger faktor olarak kabul
edilebilir.
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Yontem

Bu arastirma karma yontemin kullanildigl deneysel bir arastirmadir. Karma yéntem
arastirmalari, arastirmacinin bir ¢alisma veya birbirini izleyen galismalar igerisinde nitel ve
nicel yontem, yaklasim ve kavramlari bir arada kullanmasi olarak tanimlanmaktadir. Karma
yontemde nicel desenler arastirmanin degiskenleri arasindaki iliskinin belirlenmesine yardimci
olurken nitel desenler bu iliskinin farkli agilardan yorumlanmasini saglamaktadir (Creswell,
2003). Arastirma kapsaminda 6grencilerin problem ¢ézme becerilerinin ortaya gikarilmasi ve
slrece yonelik gorislerinin belirlenmesi amaciyla nitel yontemlerden, deneysel verilerin analiz
slreclerinde ise nicel yontemlerden yararlaniimistir. Calisma sonucunda elde edilen nicel ve
nitel veriler birbirini destekleyecek sekilde sunulmus ve tartigiimistir.

Arastirma Deseni

Arastirmada karma yontem tirlerinden es zamanl gesitleme (liggenleme) kullaniimistir.
Bu tasarimda nicel ve nitel veriler ayni zamanda toplanip analiz edilir. Oncelik her iki veri tiiri
icin esittir. Veri analizi genellikle ayri ayri yapilir ve verilerin yorumlanmasi esnasinda
birlestirme gerceklesir. Bu tasarim arastirma bulgularini dogrulamak, giiclendirmek ve capraz
gecerliligine bakmaya calisildiginda faydalidir Creswell (2003). Bu baglamda calisma
kapsaminda bilgi islemsel dislinme etkinliklerinin 6grencilerin problem ¢6zmeye yonelik
beceri ve tutumlarindaki etkileri nicel yéntemler kullanilarak goriilmeye calisiimis, elde edilen
verileri desteklemesi amaciyla deney grubundaki 6grencilere arastirma problemleriyle iliskili
acik uglu sorular yonlendirilmistir. Calisma sonucunda elde edilen nicel ve nitel veriler arasinda
oncelik olmadigindan ve s6z konusu veriler birbirini destekleyecek sekilde sunularak
tartisildigindan 6tiri bu desenin kullanimi uygun gorilmustir.

Arastirmanin nicel verileri igin 6n test-son test kontrol gruplu deneysel desen
kullanilmistir. On test —son test kontrol gruplu desen, deneklerin deneysel calismanin hem
oncesinde hem de sonrasinda, bagimli degisken ile ilgili 6lcime tabi tutulmalar yolu ile
uygulanmaktadir. Denekler, deney ve kontrol grubu olmak tizere ikiye ayrilmaktadir (Karasar,
2005). Bu arastirmada kullanilan etkinliklerin 6grenciler izerindeki etkilerini sinamak amaciile
bir deney ve bir kontrol grubu olacak sekilde ayri iki sinif belirlenmistir. Deney grubunda
hazirlanan etkinlikler yoluyla 6gretim, kontrol grubunda ise geleneksel 6gretim yapilmistir. Bu
arastirmanin bagimsiz degiskenleri bilgi islemsel distinme etkinlikleri yoluyla 6gretim ve
geleneksel 6gretim yontemi; bagimli degiskenleri ise 6grencilerin problem ¢6zmeye yonelik
beceri ve tutumlaridir. Arastirmanin nitel verilerinin toplanmasinda ise bireylerin yasantilarini
nasil yorumladiklarina/anlamlandirdiklarina odaklanan (Wade ve Tavris, 1990) fenomenoloji
deseninden ve yari yapilandiriimis gorisme tekniginden yararlanilmistir. Fenomenoloji
deseninde arastirmacinin temel amaci, katilimcinin neyi nasil deneyimledigini betimlemektir.
Bu arastirma kapsaminda 6grencilerin bilgi-islemsel diistinme etkinliklerinin uygulama siireci
ile ilgili goruslerinin ortaya cikarilmasi amaclandigindan s6z konusu desen tercih edilmistir.

Calisma Grubu

Arastirmanin calisma grubunu 2022-2023 Egitim-Ogretim yilinda Rize iline bagh bir
devlet okulunun farkl iki subesinde 6grenim gérmekte olan ve toplamda 37 kisiden olusan 7.
sinif 6grencileri olusturmaktadir. Bu 6grencilerin 18’i deney, 19’u ise kontrol grubunda yer
almaktadir. Siniflar okul tarafindan tesadiifi olarak olusturulmustur. Ogrenciler herhangi bir
kriterde siniflandiriilmamistir. Calisma grubunun belirlenmesinde uygun o6rnekleme teknigi
kullanilarak arastirmacinin kendi okulunda 6grenim goren Ogrenciler calismaya dabhil
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edilmistir. Uygun oOrnekleme teknigi arastirmacinin kolay ulasabilecegi 6rneklemi
arastirmasina dahil etmesidir. Bu teknige gore veri toplama aracina (ya da araglarina)
ulasabilen herkes 6rnekleme dahil olabilmektedir (Altunigik vd., 2007).

Veri Toplama Araglari

Bu arastirmanin mevcut alt problemlerine yanit bulmak amaciyla dort farkl tir veri
toplama araci kullanilmistir. Bunlar i) Bilgi-islemsel diisinme etkinlikleri, ii) Problem ¢dzme
beceri testi, iii) Problem ¢dzmeye yonelik tutum dlgegi ve iv) Ogrenci gériis formudur.

Bilgi-islemsel Diisiinme Etkinlikleri (BiDE)

Arastirma kapsaminda kullanilan bilgi-islemsel diisiinme etkinlikleri Uziimcii ve Bay’in
(2021) calismasindan alinmistir. S6z konusu etkinlikler 16 adet olup, etkinliklerin her biri bilgi-
islemsel disinme becerilerinin farkli boyutlarina odaklanmaktadir ve bilgisayarsiz
etkinliklerdir. Bilgi-islemsel Diisiinme Etkinlikleri’ne iliskin bilgiler Tablo 1’de verilmektedir.

Tablo 1. Bilgi islemsel diistinme etkinliklerinin kapsami

BiD Boyutu Etkinligin Adi Etkinligin Uygulanan
Sayisi Ders saati
Parcalara Ayirma v" Firmanin Cokulsl 3 4
v" Basarili Sporcu
v" Dans-Ritim
Soyutlama v" Biyometrik Sistemler: Yiiz 2 2
Tanima
v Odev Notu
Oriintii-Model Olusturma v" Meyveler-Sebzeler 4 4
v" Robot Doktor
v" Dolmus Seferleri
v' E-Posta Adresleri
Degerlendirme ve Hata Ayiklama v Elektronik Cihazlardaki 2 2

Glincellemeler

Hedefe Ulasma Oyunu

Yeni Arkadaslar 5 4
Farkh Sinif Tipleri

Misafir Hazirligi

Zaman Gostergesi

E-Posta Adresleri

Toplam 16 16

Bilgi islemsel problemler

AN N NN

Problem C6zme Beceri Testi (PCBT)

Bu arastirma kapsaminda kullanilan PCBT, arastirmacilar tarafindan gelistirilmis olup
gecerlik ve glvenirlik analizleri yapildiktan sonra calismada kullanilmistir. Test gelistirme
sirecinde Baykul (2015) calismasinda onerilen asamalar kullanilmistir. Buna gore test
gelistirme asamalar sirasiyla i) testin amaci, ii) testin kapsami, iii) maddelerin yazilmasi, iv)
madde redaksiyonu, v) deneme formu, vi) uygulama sonuglarinin puanlanmasi, vii) madde
analizi ve madde secimi, viii) nihai test istatistiklerinin kestirilmesi konularindan olusmaktadir.

Testin Amaci. PCBT'nin amaci Ogrencilerin problem c¢6zmeye yonelik becerilerini
degerlendirmektir. Bu nedenle test kapsaminda problem tlriinden soru maddelerine yer
verilmistir.

Cilt:14 Say::2 Yil:2024 320



Blisra Temel, Hayal Yavuz Mumcu

Testin Kapsami. Calisma grubunda yer alan 6grencilerin 7. sinifta 6grenim goriyor
olmalarindan ve donem ortasinda tim kazanimlara ulasamamis olmalarindan 6tird, testte yer
alacak problemlerin seg¢iminde 6. sinif ders kitabi kullaniimistir. Buna gbre problemlerin
seciminde temel konu alanlari olan sayilar ve islemler, cebir, geometri ve 6lgme, veri isleme
ve olasilik alanlarinin her birine ait problemlere yer verilmesine dikkat edilmistir. Olasilik alani
ile ilgili kazanimlar sadece 8. sinifta yer aldigindan o6tlrd, hazirlanan testte bu alandan
probleme yer verilmemistir.

Maddelerin Yazilmasi. PCBT igin Ooncelikle arastirmacilar tarafindan testte yer alacak
problemler icin bir madde havuzu olusturulmustur. Bu problemlerin belirlenmesinde MEB
ortaokul altinci sinif matematik ders kitabi kullanilmis ve farkli konu alanlarindan olmak Gzere
toplamda 31 adet acik uglu problem belirlenmistir. Buna gdre PCBT’de Sayilar ve islemler
dgrenme alanina iliskin 15, Cebir 6grenme alanina iliskin bes, Geometri ve Olgme 6grenme
alaninailiskin bes, Veri isleme 6grenme alanina iliskin alti adet problem yer almistir.

Maddelerin Redaksiyonu. Bu arastirma kapsaminda hazirlanan taslak problemler igin iki
alan egitimcisi ile iki matematik 6gretmeninin gorislerine basvurulmus ve testte yer alan
problemlerin, 6grencilerin problem ¢ézme becerilerini 6lgme anlaminda uygun olup olmadigi
tespit edilmeye calisilmistir. Bu asamada testte yer alan 10 problem testten c¢ikarilmistir.
Bunun disinda problemlerin dil yéniinden anlasilir olup olmadiginin kontroliine yoénelik
alaninda uzman bir 6gretim Uyesinin gorislerine basvurulmustur.

Deneme Formu ve Pilot Uygulama. Uzman gorUsleri sonucunda deneme formu
olusturulan PCBT, calisma grubunda yer alan 6grencilerle benzer akademik ortalamalara sahip
farkli bir 6grenci grubuna pilot ¢alisma olarak uygulanmistir. Bu 6grencilerin tespitinde
ogrencilerin matematik dersi basari ortalamalari dikkate alinmis ve deneme formunu
olusturan 21 problem, 38 6grenciden olusan farkh bir grup 6grenciye uygulanmistir. Pilot
uygulama siiresinde 6grencilere zaman konusunda ¢ok fazla midahale edilmemis, yaklasik 60
dakikalik bir siirede uygulama sonlandiriimistir.

Deneme Sonuglarinin Puanlamasi, Madde Analizi ve Madde Se¢imi. Deneme formunda
yer alan problemler i¢in hesaplanan madde glglik ve ayirt edicilik degerleri hesaplanmistir.
Buna gore madde glicliik degeri 0.20’nin ve madde ayirt edicilik degeri 0.30’un altinda kalan
2,8,9,10,13,14,19,20,21 nolu toplam dokuz madde testten cikarilmistir. Ayrica gelistirilen
testin glvenirligine yonelik olarak yapilan KR-20 i¢ tutarlik katsayisi 0.776 olarak
hesaplanmistir. Bu degerin 0.70’in Gizerinde olmasi 6lgegin glivenilir oldugunu kanitlamaktadir
(BlUyukoztirk, 2012). Buna gore PCBT’nin nihai formunda 12 adet problem yer almistir.

Problem Cézmeye Yénelik Tutum Olgegi (PCTO)

Arastirma kapsaminda yer alan 6grencilerin problem ¢6zmeye yonelik tutumlarini
belirlemek amaciyla Canakgi (2008) tarafindan gelistirilmis olan PCTO kullaniimistir. Bunun igin
gerekli izinler alinmis ve giivenirlik ¢alismalari yapilmistir. 19 maddeden olusan PCTO besli
likert tipi bir Olgektir ve ‘hoslanma’ ve ‘6gretim’ olmak lizere iki alt boyuttan olusmaktadir.
PCTO’niin geneli ve alt boyutlari icin bu arastirma kapsaminda yapilan giivenirlik calismalari
sonucunda hesaplanan Cronbach Alfa degerleri 6lcegin geneli icin 0.776 ve alt boyutlar olan
‘hoslanma’ ve ‘6gretim’ icin sirasiyla 0.791 ve 0.786 olarak hesaplanmistir. Bu degerler dlcegin
calisma kapsaminda kullanilabilir oldugunu gostermektedir (Bayukoztirk, 2012).
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Ogrenci Gériis Formu (OGF)

Arastirma kapsaminda yiiritilen bilgi-islemsel diisiinme etkinlikleri (BIDE) ile elde edilen
verileri desteklemesi amaciyla deney grubunda yer alan 6grencilerin stirece yonelik gorislerini
degerlendirmek amaglanmistir. Bunun igin arastirmacilar tarafindan hazirlanmis olan OGF
kullanilmistir. OGF’ de dért adet soru yer almaktadir ve bu sorular asagida verilmistir.

1. Bilgi islemsel diisiinme etkinlikleriyle ilgili diisiinceleriniz nelerdir?

2. Bilgi islemsel diisiinme etkinliklerinin hangi tiir becerileriniz lzerinde etkili oldugunu
diistintiyorsunuz? Agiklayiniz.

3. Bilgi islemsel diisiinme etkinliklerinin akademik basariniza katki saglayacadgini diisiiniiyor
musunuz? Nedeniyle birlikte agiklayiniz.

4. Bu tiir etkinliklerin derslerde daha fazla kullanilmasini ister misiniz? Nedeniyle birlikte ifade
ediniz.

Bu arastirma kapsaminda gerceklestirilen veri toplama siirecleri Ordu Universitesi Sosyal
ve Beseri Bilimler Arastirmalari Etik Kurulu’nun, 06.10.2022 tarihli ve 2022-169 sayili belgesi
ile Rize Valiligi, il Milli Egitim Midirligi’niin 28.02.2023 tarihli ve E-57774812-605.01-
71177549 sayil belgesi ile onaylanmigtir.

Deneysel Uygulama Siireci

Bu arastirmanin deneysel uygulama slrecinde Ogrencilere toplamda 16 adet bilgi
islemsel diisinme etkinligi uygulanmistir. Etkinliklerin uygulama streclerinden kesitler Resim
1’de verilmektedir.

Dans-ritm etkinligi

Resim 1. Etkinliklerin uygulama sireglerinden kesitler

Bilgi islemsel diisiinme etkinliklerinin parcalara ayirma boyutunda yer alan etkinliklerin
amaci 6grencinin bir problemin parcalardan olustugunu anlamasi ve karsilastigi problemi
¢c6zmeye baslamadan Once pargalarina ayirmasidir. Soyutlama boyutunda vyer alan
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etkinliklerin amaci problem durumlarinin gereksiz bilgilerden arindirilmasi ve soyutlamanin
dneminin anlasiimasidir. ilgili etkinliklerde problemin ¢éziimiine yénelik kullanilmayacak ya da
ihtiyac olmayan bilgilerin gbz ardi edilmesi gerektigi vurgulanmaya calisilmistir. Oriintii-model
olusturma boyutunda yer alan etkinliklerinin amaci 6riintii-model olusturmayi ve problem
¢6ziimiinde orintd kullaniminin énemini anlamaktir. Degerlendirme ve hata ayiklama
boyutunda yer alan etkinliklerin amaci problemlerin ¢6zimini bulmak igin her adimdaki
hatalarin tespit edilmesi, bdylece en dogru ve etkili ¢dziime ulasiimasidir. Bilgi islemsel
problemler adli son boyutta yer alan etkinliklerin amaci ise her boyutun bir arada
kullanilabilecegi problem durumlarinin 6grencilere sunulmasidir.

Bilgi islemsel diisinme etkinliklerin uygulama sireci her hafta iki etkinlik olmak tizere
toplam sekiz hafta stirmistir. Kontrol grubunda yiritilen derslerde ise mifredata bagl
kalinarak dersler yiirttilmis ve 6zel bir uygulamaya yer verilmemistir.

Verilerin Analizi

Bu arastirmada yer alan 6grencilerin problem c¢6zme becerilerinin tespit edilmesi
amaciyla aragtirmacilar tarafindan gelistirilen dereceli puanlama anahtari (DPA) ile yari
yapilandirilmis gortismeler kullanilmistir.  Hazirlanan DPA’ya gore 6grenci performanslari
yeterli (Y), kismen yeterli (KY) ve yetersiz (YSZ) olarak kodlanmistir. DPA’da yer alan
gostergeler Tablo 2’ de verilmektedir.

Tablo 2. DPA’da yer alan gostergeler ve karsilik gelen puanlar

Performans  Gosterge Performans
diizeyi puani
Ogrenci problemi bos birakmistir.
Yetersiz Ogrencinin problemle ilgili ylrittiigi tim siregler (gelistirdigi
yontem ve stratejiler, yaptigi matematiksel hesaplamalar, 0

kullandigi muhakemeler vb.) yanlistir.

Ogrencinin problemle ilgili ylrittiigi tim siregler (gelistirdigi

Kismen yontem ve stratejiler, yaptigi matematiksel hesaplamalar,
yeterli kullandigi muhakemeler vb.) kismen yanlistir.
Ogrenci problem ¢dzme siirecinde dogru siiregleri yiiriitmiis olsa 1

da dogru sonuca ulagamamugtir.

Ogrencinin problemle ilgili yurittiigi tim siregler (gelistirdigi
yontem ve stratejiler, yaptigi matematiksel hesaplamalar,
Yeterli kullandigi muhakemeler vb.) tamami dogru ve gecerlidir.
Ogrenci problemin ¢6ziimii icin makul fikirler 6ne siirerek dogru 2
cevaba ulagmistir.

Ogrenci performanslarinin degerlendirilmesi siirecinde belirsizlik yasanan durumlarda ilgili
ogrenciler ile yari yapilandiriimis gorisme sirecleri ylritilmuastir. S6zi edilen gérisme
sireclerinde yer alacak 6grenciler icin Olglit 6rnekleme yontemi kullanilmis ve veri analizi
slrecinde belirsizlik yasanmasi 6lcit olarak kabul edilerek bu duruma uygun olan toplamda 13
ogrenci ile goriusmeler gerceklestirilmistir. Bu goriismelerde ses kaydi alinarak siire sinirlamasi
yapilmamis ve veriler saklanabilir hale getirilmistir.

Calismada yer alan deneysel siireclerin 6grencilerin problem c¢6zme becerileri ve
problem c¢ozmeye yonelik tutumlari Gzerindeki olasi etkilerinin belirlenebilmesi amaciyla
ylritilen sureclerde 6rneklem grubunun sayisinin az olmasina bagl olarak non-parametrik
testlerden yararlanilmistir. Buna gore arastirmanin ilk alt probleminin yanitlanmasi siirecinde
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Wilcoxon isaretli Siralar Testi ve Mann-Whitney-U testlerinden yararlanilmistir. Calisma
kapsaminda parametrik olmayan testlerin kullanilmasindaki gerekge su sekilde izah edilebilir.
Bu calisma arastirmaci 6gretmenin kendi 6grencileri ile yirittigl bir calismadir ve bu
kapsamda 6grenci sayisi sozu edilen 6grencilerle sinirlidir. Toplamda 39 6grenci ile ¢alisilmasi
arastirmacilari, Kalayci’nin (2008) 6nerdigi gibi parametrik yerine nonparametrik (parametrik
olmayan) testlerin kullanimina yéneltmistir. Zira ilgili calismada ¢ok kiiglik 6rneklemler ile
ylritilen ¢calhismalarda parametrik olmayan testlerin tercih edilmesi 6nerilmektedir. Bunun
yaninda yapilan analizler neticesinde ilgili rneklem grubuna ait verilerin normallik kosullarini
saglamadigl (p<.05) Shapiro-Wilk testi ile gozlenmistir. Bu nedenle galisma kapsaminda
parametrik olmayan testlerden yararlaniimistir.

Calismada kullanilan OGF’den elde edilen nitel verilerin analizinde ise icerik analizinden
yararlanilmis ve 6grencilerin OGF’de yer alan sorulara verdikleri yanitlar belirli kategoriler
altinda kodlanarak frekans (f) degerleri ile ifade edilmistir. Ogrenci ifadelerinde kullanilan
frekans degerleri, ilgili ifadelerin kullaniima sikhgini gdstermektedir. Zira bu bélimde herhangi
bir ifadenin birden fazla 6grenci tarafindan kullaniimis olmasi durumu s6z konusudur. Bu
nedenle bu bélimde ylizde degerleri hesaplanmamis ve bulgularda yer almamistir.

Gegerlilik ve Giivenirlik

Bu arastirmada gecerlik ve giivenirligin saglanmasi adina alinan BiDE’nin olusturulmasi
ve PCBT maddelerinin hazirlanmasi slreglerinde uzman goérislerine basvurulmus ve bu
gorusler calismaya yansitilmistir. PCBT gelistirilmesine yonelik olarak pilot uygulama
gergeklestirilmistir. Arastirma kapsaminda kullanilan PCBT ve PCTO icin giivenirlik analizleri
yapilmis ve raporlastiriimistir. PCBT'den ve OGF’den elde edilen verilerin analizinde kodlayici
glvenirligine basvurulmustur. Bu slirecte arastirmayi ylriten arastirmaci ve bir alan egitimcisi
yer almistir. PCBT’de yer alan 12 adet acik uglu problem icin Miles ve Huberman’in (1994)
formalu [(Guvenirlik = gorus birligi / gorus birligi + goris ayrihgi)x100] kullaniimis ve ilgili deger
%75 olarak hesaplanmistir. OGF verilerinin kodlama siireglerinde ise ilgili deger, her soru icin
ayri olarak hesaplanmis ve aritmetik ortalama degeri referans alinmistir. Buna gore dort farkh
soru Uzerinden hesaplanan glivenirlik katsayilarinin ortalamasi %71’dir. Calisma sekiz haftaya
yayilarak yenilik etkisinin 6nline gecilmeye calisiimistir.

Bulgular

Bilgi islemsel Diisiinme Etkinliklerinin Uygulanmasi Siirecinde Arastirmaci Gézlemlerinden
Elde Edilen Bulgular

Bu arastirmada yer alan etkinliklerin uygulama sireclerinde o6ncelikle, etkinliklerin
amaclari hakkinda 6grencilere arastirmaci tarafindan bilgilendirmeler yapilmis, her etkinlik
sonrasinda ise 6grencilerden, uygulanan etkinliklerin ve ders boyunca yapilanlarin genel bir
degerlendirmesini yapmalari istenmistir. TUm bu silireclerde arastirmaci tarafindan goézlem
notlart alinmistir. Arastirmanin bu bdéliminde bilgi islemsel diisinme etkinliklerinin sinif
icerisinde uygulanmasi slreclerinden elde edilen ve arastirmaci goézlemlerine dayanan
bulgular verilmektedir. Sirasiyla Pargalara ayirma, Soyutlama, Oriintii-model olusturma, Bilgi
islemsel distinme etkinlikleri, Degerlendirme ve hata ayiklama ve Bilgi islemsel problemler
boyutlarindan elde edilen bulgular bu bolimde birer etkinlik ile 6rneklendirilmistir.
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Pargalara Ayirma Etkinliklerinden Elde Edilen Bulgular

Bilgi islemsel diisiinme etkinliklerinin “pargalara ayirma” boyutunda yer alan etkinliklerin
amaci oOgrencilerin bir problemin parcalardan olustugunu anlamasi ve karsilastigi bir
problemin ¢6ziimiine baslamadan 6nce onu parcalarina ayirmasi gerektigini fark etmesidir. Bu
boyut altinda g farkl etkinlik yer almaktadir. Bunlar sirasiyla firmanin ¢okus, basarili sporcu
ve dans-ritim etkinlikleridir. Bu bdlimde dans-ritim etkinliginden elde edilen bulgular ve
sonrasinda genel bulgulara yer verilmigtir.

Hangi kiltliriin hangi milletin olursa olsun, dans gosterileri bircok farkli figlirden olusan
etkileyici sanatsal etkinliklerdir. Dans-ritim etkinliginin amaci dans gibi ¢cok sayida figlrin ve
kimi zaman karmasik figlrlerin pargalara ayrilinca daha kolay 6grenilebilecegi, baska bir
deyisle o karmasik yapinin aslinda kiglik pargalardan olustuguna yoénelik farkindaligin
uyandirilmasidir (Uziimcii ve Bay, 2021). Arastirma kapsaminda uygulanan dans-ritim
etkinliginde 6grencilerden, oyunlardaki figlrlerin detayl incelenmesi istenmis ve figlrlerin
rastgele bir sira mi izledigi yoksa belirli bir sirayi mi takip ettikleri konusunda gorusleri
alinmistir. Daha sonra asil etkinlige gegilmis ve bir ritim yarismasinda se¢meler yapilacagi
soylenerek, yarismada kullanilacak figtirlerin kodlari (bkz. Sekil 1) 6grencilere verilmistir.

{ r A Y4 4 F 4 7
| \, VAN \ \, \,
iki elle Bekleme | | Tekrar Tek Oniine || Onundeki|| El
dize -yi ifade | |etmeyi ayakla | geldigi tahta yadal| carpmayt
vurmayt | | eder. gosterir. || yere kodun ||darbuka || gOsterir.
ifade vurmay: || kag kere tarzi aletq
eder. ifade yapilaca bir kez
= vurmayi
eder. gim .
gdaterir. ifade
eder.

Sekil 1. Ritim figlirlerinin kodlari

Ogrenciler ikinci ders verilen hareket kodlariyla birlikte kendi danslarini olusturmuslardir.
Oneriler dogrultusunda sinifca ortak karar alinarak figiir kodlari eklenmistir. Dans-ritim
etkinligi yaparken 6grencilerin bir hayli eglendikleri gézlenmistir. Halk oyunlarinda yer alan
hareketlerin parga parca olmasina bagh olarak 6grenciler, hareketlerin siralamasinin ve
donglsiinin matematikteki bir problemin ¢6ziimi igin problemi anlama-plan yapma-plani
uygulama-¢6zimin dogrulugunu degerlendirme adimlarina paralellik gosterdigini ifade
etmislerdir.

Parcalara ayirma etkinliklerinde 6grenciler genel olarak olumlu tutum sergilemis ve
calisma siireclerinde zorlanmamislardir. Bu boyut icin 68renciler genel olarak siireci ilgi ¢ekici
bulmus ve mevcut problem durumlarinda yer alan matematigi kesfederek kullanmaya
calismislardir.  Ogrenciler genel olarak etkinliklerde yer alma konusunda istekli
davranmislardir.

Soyutlama Etkinliklerinden Elde Edilen Bulgular

Soyutlama kavrami, istenilen probleme/duruma odaklanip, gereksiz ya da o anda ihtiyag
duyulmayan durumlardan siyrilarak istenilen seye odaklanma siireci olarak tanimlanabilir.
Problem ¢6zme sireclerinde istenileni bulmak adina gereksiz detaylari ya da ozellikleri
soyutlayabilmek onemlidir. Bu baglamda bilgi islemsel diisiinme etkinliklerinin “soyutlama”
boyutunda yer alan etkinliklerin amaci soyutlama kavraminin farkh alanlarda kullaniminin
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anlasilmasi ve problem ¢ozme sireglerinde soyutlamanin faydalarini anlama olarak ifade
edilebilir (Uziimcii ve Bay, 2021). Bu boyut altinda iki farkh etkinlik yer almaktadir. ilgili
etkinliklerde problemin ¢éziimiine yonelik kullanilmayacak ya da ihtiyag olmayan bilgilerin gdz
ardi edilmesi gerektigi vurgulanmaya calisiimistir. Soyutlama boyutunda yer alan etkinlikler
sirasiyla biyometrik sistemler: yiliz tanima ve 6dev notu etkinlikleridir. Bu bélimde 6dev notu
etkinliginden elde edilen bulgular ve sonrasinda genel bulgulara yer verilmistir.

Odev notu etkinliginde cogu &grencinin basina gelebilen bir durum Uzerinden
ogrencilere drnek olay yontemi ile bir problem durumu verilmis ve ¢6ziim igin sinif tartismasi
ylritilmuistir. Buna gore proje 6devinde diisiik not alan bir 6grencinin 6devinin puanlama
kriterleri tahtaya yazilarak (bkz. Sekil 2) 6grencinin 6gretmeni ile arasinda gecen diyaloga bagli
olarak, alinan disik notun nedenleri tartisiimistir. Etkinlik sonunda 6grencinin &devini
yaparken puan dagilimini géz o6ninde bulundurmadigl sonucuna ulasiimistir. Burada
ogrencinin puan dagilimini géz ardi ederek calismasi ‘soyutlama’, kendince farkh 6zellikleri
dikkate alarak 6devini yapmasi ise ‘problemi anlama’ siireglerinde yapilan yanhslar olarak
vurgulanmigtir. Etkinlik sonunda gunlik hayat durumlarinda karsilasilan problemlerin
¢O6ziimiine yonelik olarak verilen bilgilerden ihtiyacimiz olani dikkate alip isimize yaramayacak
olanlari soyutlamamiz gerektigi vurgulanmistir.

BILGISAYAR DERSI SUNU ODEVI

Eom “Denizde yagam™ 10 puan
Sumu toplam 10 slayttan elugacak 3 puan
Sumrya toplamda § resim eklenecek. 4 resim bigimlendirilerek eklenecek. 4 resim de | 10 puan +10 puan
SmartArt ile eklenecek.

Slaytlar aram gegiy efelti eklenecek 10 puan
Slaytlar otomatik gecisle orta nzda llerleyecek. 10 puan
Slaytlan animasyon eklenecek 10 puan
Tkinei slaytta baglamak fizere fon miiziZi eklenscek 10 puan
Ses artarak baglayip azalarak bitecek 10 puan
Alt bilgi olarak: ad sovadmy, slayt mumaras ve tarth eklenacek 15 puan
Toplam 100 puzn

Sekil 2. Odev notu etkinligi-6devde istenen dzellikler

Soyutlama etkinliklerinde 6grenciler genel olarak problemde verilenler ile beklenen
sonu¢ arasinda bag kurmaya calismis ve mantiksal c¢ikarimlarina ve kurduklari
iliskilendirmelere bagh olarak problem icin istenen sonuca ulasmaya calismislardir. Etkinlik
slreclerinde 6grencilerin genel olarak ilgi ve katilim gosterdikleri gérilmustr.

Oriintii- Model Olusturma Etkinliklerinden Elde Edilen Bulgular

Bilgi islemsel diisiinme etkinliklerinin “Oriintii- Model olusturma” boyutunda yer alan
etkinliklerin amaci, oriinti-model olusturmayi anlama, problem ¢6zme siirecinde oriinti
kullaniminin faydalarini anlama olarak ifade edilebilir (Uziimcii ve Bay, 2021). Oriintii- model
olusturma boyutunda yer alan etkinlikler sirasiyla meyveler ve sebzeler, robot doktor, dolmus
seferleri ve e-posta adresleri etkinlikleridir. Bu bélimde meyveler ve sebzeler etkinliginden
elde edilen bulgular ve sonrasinda genel bulgulara yer verilmistir.
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Meyveler ve sebzeler etkinligi belli bir sirayi takip eden ve bos birakilan sekil, desen ya
da saylyi bulduran soru tiplerine &érnek olarak gosterilebilir. ilgili etkinlik Sekil 3’te
verilmektedir.

Elma —| Muz —>| Patates |—> | Armut — | Erik

¥

Karmibahar| —> | Cilek |—>| Karpuz |—>| Brokoli |—> ?

Sekil 3. Meyveler ve sebzeler etkinligi

Bu etkinlikte 6grenciler belli bir diizene gore ilerleyen meyve ve sebze adlarinin yer aldigi
oruntlide verilmeyen adimlarda yer alan meyve ve sebze adlarini bulmuslardir. Etkinlik
slresince 6grencilerin eglendikleri ve sorunun icerdigi 6rintlyl bulmada genel olarak basarili
olduklari gozlenmistir.

Oriintii-model olusturma etkinliklerinde 6grencilerin genel olarak siirec icerisinde yer
alma konusunda istekli olduklari ve verilen durumlarin icerdigi matematiksel oriinti ve
modelleri kesfetmede basarili olduklari gérilmustir. Bu etkinlikler siiresince 6grencilerin
matematigi gercek yasamla iliskilendirme baglaminda streci ilgi g¢ekici bulduklarini ifade
ettikleri gdzlenmistir.

Degerlendirme ve Hata Ayiklama Etkinliklerinden Elde Edilen Bulgular

Degerlendirme, test etme, hata ayiklama gibi farkli sekillerde adlandirilan bilgi islemsel
distinmenin bu boyutunun diger basamaklarin kontrolii niteliginde oldugu soylenebilir
(Uziimcii ve Bay, 2021). Bu boyutta yer alan etkinliklerin amaci problem ¢dzme siirecinin her
basamaginda karsilasilabilecek hatalari bulma ve degerlendirmenin yapilmasi, gelistirme
sireclerinin de bir tiir degerlendirme sonucunda oldugunun ve glincellemenin temelinde
degerlendirme ve hata ayiklamanin oldugunun fark edilmesidir (Uziimci ve Bay, 2021). Bu
arastirmada kullanilan bilgi islemsel diisinme etkinliklerinin degerlendirme ve hata ayiklama
boyutunda toplam iki farkli etkinlik yer almaktadir. Bu etkinlikler sirasiyla elektronik
cihazlardaki glincellemeler ve hedefe ulasma oyunu etkinlikleridir. Bu bélimde hedefe ulasma
oyunu etkinliginden elde edilen bulgular ve sonrasinda genel bulgulara yer verilmistir.

Dijital oyunlarin gelistirilmesinde hata ayiklama/degerlendirme ayri bir 6neme sahiptir.
Bu oyunlarda kullanicilarin en dikkat ettikleri 6zelliklerden biri ise oyunun hatasiz
oynanabilmesidir. Bir oyunun gelistirme siirecinde sirasiyla oyunun test edilmesi,
degerlendirilmesi, hatasinin ayiklanmasi ve dolayisiyla gilincellemesinin yapilmasi sz
konusudur. Bunun yaninda zamanla kullanilmayan ya da begenilmeyen 6zelliklerin ortadan
kaldiriimasi ve yeni 6zelliklerin eklenmesi de s6z konusu olabilir. Bu baglamda hedefe ulasma
oyunu etkinliginde 6grencilere baslangic ve bitis noktalarinin verildigi oyun tahtasi (Sekil 4-a)
dagitilmis, oyunun mevcut kurallar (Sekil 4-b) gosterilmis ve oyunun oynanmasi yoluyla
ogrencilerden, degerlendirme kriterlerini kullanarak (Sekil 4-c) oyunda goérdikleri eksikleri
gidermeleri, oyuna yeni oOzellikler eklemeleri ve ise yaramayan ozellikleri kaldirmalari
istenmistir.
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Giincellemede kullamlacak kriterler (c)

Sekil 4. Hedefe ulasma oyunu icerigi

Etkinlik stresince sinifta heyecanh bir ortam olusmustur. Oyun sonunda puanlama
yapilirken eklenmesi ya da ¢ikarilmasi gereken 6zellikler igin 6grencilerin gorisleri alinmistir.
Ogrencilerin matematik problemi ¢ézerken islem hatalarinin ya da soruyu anlamadan
kaynaklanan hatalarin da geriye donlip dizeltilebilecegini fark etmeleri saglanmaya
cahsiimistir. Degerlendirme ve hata ayiklama etkinliklerinde 6grenciler genel olarak siirece
katilma konusunda istekli olmuslardir ve etkinlik sireclerini ilgi cekici bulduklarini ifade
etmislerdir.

Bilgi islemsel Problemlerle ilgili Etkinliklerden Elde Edilen Bulgular

Bu arastirmada yer alan bilgi islemsel problemlerle ilgili etkinliklerin amaci 6grencilerin
tek bir problem durumunda bilgi islemsel disiinme boyutlarinin tamamini bir arada
kullanabilmelerini saglamaktir. Bu slirecte parcalara ayirma, soyutlama, o6rintii-model
¢ikarma, degerlendirme ve hata ayiklama adimlarinin tamaminin tek bir durum Uzerinde
kullanilabilecegi bilgi islemsel diisinme problemlerine yer verilmistir. Bu boyutta toplam bes
farkli etkinlik yer almaktadir. Bu etkinlikler sirasiyla yeni arkadaslar, farkh sinif tipleri, misafir
hazirhgl, zaman gostergesi ve e-posta adresleri etkinlikleridir. Bu bolimde yeni arkadaslar
etkinliginden elde edilen bulgular ve sonrasinda genel bulgulara yer verilmistir.

Gunlik yasamda herkesin karsilastigl durumlardan biri yeni tanisilan arkadaslar ve bu
arkadaslar hakkinda karar verme siiregleridir. Yeni arkadaslar etkinliginin amaci bilgi islemsel
distinme sureclerinin farkli boyutlarini kullanarak yeni arkadaslarimizi segmeye yonelik bir
algoritma olusturulmasidir. Bu stirecte dncelikle 6grencilere tanistiklari yeni insanlar hakkinda
nasil karar verdikleri sorulmus ve 6grenci yanitlari tahtaya yazilmistir. Karar verme sirecinde
tahtaya yazilan bazi 6zellikler soyutlanmis (elenmis) tir. Daha sonra kalan 6zellikler tizerinden
arkadas modelleri olusturulmaya calisilmistir. Bu siirecte 6grencilerin 6nerileriyle beraber son
hali verilen arkadas modelleri asagida (bkz. Sekil 5) yer almaktadir.
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Model Belirleme
| |
iyi arkadas aday:
*Diiriist *Konugmay: ¢ok seven *Bencil
*Yardim sever *Cabuk sinirlenen *Yalan soyleyen
*Empati kurabilen *Hep kendi istedigi olsun *Rekabetgi
*Giller viazlia isteyen *Empati kurmayan
*Eglenceli *Baskalan icin
»Arkadasmmn basanisma arkadash@in bozabilen

sevmnebilen

Sekil 5. Yeni arkadaslar etkinligi icin olusturulan model

ilgili modelin olusturulmasinin ardindan arkadas edinirken kullanilan algoritma
ogrencilerle birlikte olusturulmaya calisiimistir. Etkinlik sonunda olusturulan algoritma
asagidaki (bkz. Sekil 6) gibidir.

Basla

<b.

Tip 1=lyi arkadas
Tip 2= Kararsiz kalinan arkadag
Tip 3= Uygun olmayan arkadas

Davraniglan gozlemle

Davranislan parcalara ayir

::;*. C— = \'Dogru arkadasi buldun”

U

.0@|@0¢|¢.$

Sekil 6. Yeni arkadaslar etkinligi icin olusturulan algoritma

ilgili etkinligin degerlendirme boyutunda 6grencilere Sekil 6 da yer alan algoritma igin
olusturulan basamaklarda ise yaramayan veya eklemek istedikleri adimlar olup olmadigi
sorulmustur. Bununla birlikte 6grencilere modelde olusturulan arkadas tiplerinden farkli
tiplerin olabilecegi ve bu durumda yeni tip tanimlamasi yapilmasi ve bunun da algoritmaya
eklenmesi gerektigi ifade edilmistir. Etkinlik siresince 6grencilerin her biri kendilerine uygun
olacak sekilde kriterleri belirleyip kategorize etmislerdir. Gonulli olan her bir 6grenci kendi
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algoritmasini sinifta tanitmistir. Bu etkinlikle 6grencilerin duygu ve diisiince paylasiminin,
arkadaslari ile iliskilerine olumlu etkisi oldugu gézlenmistir.

Yeni arkadaslar etkinliginde ve bilgi islemsel problemler boyutunda yer alan
etkinliklerde genel olarak 6grencilerin strecin basindaki 6nyargilarinin ciddi derecede azaldigi
ve etkinlikleri yaparken daha dzgiivenli olduklar gézlenmistir. Ogrencilerin gériislerinden elde
edilen bilgilere gore baslangicta matematikle etkinlikler arasinda iliski kurmakta zorlanan
Ogrencilerin slire¢ sonunda hayatin da bir matematigi oldugunu, 6nemli olanin yasamdaki
problemlere ¢6zim bulmaya yonelik olarak yasamdaki matematigin fark edilerek
kullanilabilmesi oldugunu ifade ettikleri gorilmdistdr.

Problem Cdzme Beceri Testi (PCBT)’ de Yer Alan Sorulara iliskin Elde Edilen Bulgular

Arastirmanin bu bélimiinde 6grencilerin problem ¢6zme becerilerinin degerlendirilmesi
amaciyla arastirmacilar tarafindan gelistirilen PCBT’de yer alan sorular ve 6grenci cevaplari
orneklendirilmistir.

PCBT’de Yer Alan Birinci Sorudan Elde Edilen Bulgular

PCBT’de yer alan birinci soru Sayilar ve islemler konu alanina aittir. Yiritilen madde
analizlerine gore ‘orta’ diizey gliclige ve ‘oldukca iyi’ diizeyde ayirt edicilige sahip bir sorudur.
Sorunun igerigi incelendiginde 6grencilerin gercek yasamda karsilasabilecekleri bir senaryoya
sahip oldugu gortlmektedir. Soruya verilen 6grenci yanitlari incelendiginde, deney grubunda
On testte 4 6grenci ve son testte 6 6grenci bu soruya ‘yetersiz’ diizeyde cevap vermislerdir.
‘Yeterli’ kategorisinde 6n testte 6, son testte 5 cevap vardir. ‘Kismen yeterli’ kategorisinde 6n
testte 2, son testte 1 cevap vardir. Bu soru icin 6grencilerin 6n testte daha basarili olduklari
soylenebilir. Dolayisiyla bilgi islemsel diisinme etkinliklerinin 6grencilerin bu soruya yonelik
akademik basarilari Gizerinde olumlu bir katkisi olmadig ifade edilebilir. Bu sorunun ¢6zimi
icin yetersiz olarak kodlanan 6grenci yanitlarindan biri asagida 6érneklendirilmistir.

Soru 1: Semra’nin her giin ¢ézdiigii soru sayisi 6’nin katidir. Semra’nin 100°den fazla soru
¢6zdiigi bilindigine gére ¢éziilen soru sayisi en az kag olabilir?

'Gx6=36 5% da ha lein ve /

SN o 45 elakil

Sekil 7. PCBT’de yer alan birinci soru icin ‘yetersiz’ yanit 6rnegi

Problemin ¢6zimiinde 6grenciye nigin 45 sayisini kullandigi soruldugunda “o sayi uygun
olur diye dusliniyorum” yanitini verdigi fakat bu disiincesinin gerekgesini izah edemedigi
gorulmustir. Dolayisiyla 6grencinin yanlis yiritiilen muhakemeye bagli olarak soruyu yanlis
cevapladigi goriilmektedir.

PCBT’de Yer Alan Ugiincii Sorudan Elde Edilen Bulgular

Testte yer alan liclincii soru Sayilar ve islemler konu alanina aittir. Yiriitiilen madde
analizlerine gore ‘orta’ diizey giiclige ve ‘cok iyi’ diizeyde ayirt edicilige sahip bir sorudur.
Deney grubu 6grencilerinin yetersiz kategorisinde On testte 8’i son testte 7’si yer almistir.
Yeterli kategorisinde on testte 7 cevap son testte 8 cevap yer almistir. Kismen yeterli
kategorisinde ne 6n testte ne de son testte hi¢ 6grenci yoktur. Bu sorunun ¢éziimu icin ‘yeterli’
olarak kodlanan 6grenci yanitlarindan biri asagida 6rneklendirilmistir.
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Soru 3: Kitap okumayi ¢ok seven Yilmaz, 5 giin boyunca her giin bir énceki giin okudugu
sayfa sayisinin 2 kati kadar kitap okumaktadir. Bu durumda 5. giin 80 sayfa kitap okuyan
Yilmaz’in 1. glin sonunda kag sayfa okudugunu bulalim.

A.Gun= 0

3-Gun= 202-10
.-Gz LO. 2= 20
. Gin=20:2=0

Sekil 8. PCBT’de yer alan lglnci soru igin ‘kismen yeterli’ yanit 6rnegi

Problemin ¢6ziimiinde 6grencinin ¢ozimu 4. Gin Gzerinden yuriuttigiu gorilmektedir.
Bu durumun nedeni kendisine soruldugunda, “Besinci glin elde vardi, besinci glinim var zaten
ben sadece ilk dért giinii almaliyim” seklinden bir aciklama yaptigi gérilmistir. Ogrencinin
kullandigl problem ¢6zme stratejisi dogru olmakla birlikte, ¢éziimiinde yanhs muhakemeye
bagli olarak dogru cevaba ulasamadigindan 6tiri ilgili yanit kismen yeterli olarak kodlanmustir.

PCBT’de Yer Alan Beginci Sorudan Elde Edilen Bulgular

Testte yer alan besinci soru Sayilar ve islemler konu alanina aittir. Yiritiilen madde
analizlerine gore ‘zor’ olarak kabul edilebilecek giiclik diizeyine ve ‘cok iyi’ diizeyde ayirt
edicilige sahip bir sorudur. Deney grubu 6grencilerinden yetersiz kategorisinde on testte 3
cevap, son testte 6 cevap yer almistir. Kismen yeterli kategorisinde 6n testte 3, son testte 1
cevap vardir. Yeterli performans kategorisinde 6n testte 6 cevap yer alirken son testte 5 cevap
vardir. Bu sorunun ¢ozimiu icin ‘kismen yeterli’ olarak kodlanan 6grenci yanitlarindan biri
asagida orneklendirilmistir.

Soru 5: Kaan, biriktirdigi parasi ile 48 tane roman almistir. Kaan, bu romanlari
arkadaslarina esit sayida hediye etmek istiyor. Kaan’in romanlari kag¢ farkl sekilde
paylastirabilecegini bulunuz.

2;._ \’fé‘,( J‘°§’+‘F§C IQ-LI' C‘(QQJ_C‘:: 1‘,"‘, AT \ e

St s -, 1 )
=l “’l("i”'fsc.a 16 atbodog, s
= 2T (MY T ey

Sekil 9. PCBT'de yer alan besinci soru icin ‘kismen yeterli’ yanit 6rnegi

Problemin ¢dziimiinde 6grencinin kismen dogru muhakemeler yiritmekle birlikte, tim
durumlari géz 6niine alarak dogru cevaba ulasamadigi goriilmektedir. Ogrenci problemin
¢6zUmi icin farkh durumlar olup olamayacagl soruldugunda “olabilir ama bilmiyorum”
seklinde belirsiz bir yanit vermistir. Bu nedenle ilgili yanit kismen dogru olarak kodlanmistir.

PCBT’de Yer Alan Yedinci Sorudan Elde Edilen Bulgular

Testte yer alan yedinci Soru Sayilar ve islemler konu alanina aittir. Yiritilen madde
analizlerine gbre ‘orta’ dizey glclige ve ‘cok iyi’ diizeyde ayirt edicilige sahip bir sorudur.
‘Yetersiz’ kategorisinde 6n testte 8, son testte 6 cevap vardir. ‘Yeterli’ kategorisi icin 6n testte
7 son testte 9 cevap vardir. On test ve son test icin ‘kismen yeterli’ kategorisine alinacak cevap
yoktur. Bu sorunun ¢6zimu igin ‘yetersiz’ olarak kodlanan 6grenci yanitlarindan biri asagida
orneklendirilmistir.
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Soru 7: 4 m uzunlugundaki ipi 4 arkadas esit sekilde paylasiyor. Sonra paylastirilan ipleri
Sevval 7, Furkan 10, Ela 6 ve Melih 12 pargaya ayiriyor. Buna gére hangisinin elde ettigi ip
pargasi en uzundur?

Aelabe wertlen P en wtan g:."[cl,_-.%d LI o a ™ TRR

en vean dar.

Sekil 10. PCBT’de Yer Alan Yedinci Soru igin ‘Yetersiz’ Yanit Ornegi

Problemin ¢6zimiinde o6grencinin problemi tam olarak anlamlandiramadigi
gorilmektedir. Ogrenci burada “Melih 12 parcaya ayirdigi icin onun ipi daha uzun” seklinde
bir yanit vermistir. Bu nedenle 6grenci cevabi yetersiz olarak kodlanmustir.

PCBT’de Yer Alan Onuncu Sorudan Elde Edilen Bulgular

Testte yer alan onuncu soru Sayilar ve islemler konu alanina aittir. Yiritilen madde
analizlerine gére ‘orta’ diizey giicliige ve ‘cok iyi’ diizeyde ayirt edicilige sahip bir sorudur. On
testte ‘yetersiz’ kategorisinde 6 cevap yer alirken son testte 2 cevap vardir. ‘Kismen yeterli’
olarak kodlanan cevaplar 6n testte 3 iken son testte 1'dir. ‘Yeterli’ kategorisinde 6n testte 3
cevap varken son testte 9 cevap yer almistir. Bu sorunun ¢6ziimii icin yeterli olarak kodlanan
Ogrenci yanitlarindan biri asagida érneklendirilmistir.

Soru 10:
- Varcar Orunia oy Ser-
— = [ _le devam ettiridiginde 100.
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Sekil 11. PCBT’de Yer Alan Onuncu Soru igin ‘Yeterli’ Yanit Ornegi

Problemin ¢o6ziimlinde 6grenci “ilk dnce oriintlintin kuralini bulmaya ¢alistim, bunun igin
sayialrin hep 3’er arttigini gérdiim, o nedenle 3n+1 dedim. Oradan da 100 adim dedigi icin 301
buldum” seklinde agiklama yapmistir. Dolayisiyla 6grencinin dogru stratejileri kullanarak
dogru cevaba ulastigi gorilmius ve ilgili yanit yeterli olarak kodlanmistir.

Birinci Alt Probleme Yonelik Elde Edilen Bulgular

Bu arastirmada parametrik olmayan testlerden yararlanildigi ve bu testler sonucunda
ortalama puanlar yerine gruplarin sira ortalamalari ve sira toplamlari hesaplandigi icin, bu
boliimde oncelikle deney ve kontrol gruplarinin 6n-test, son test ve kalicilik testi ortalama
puanlarina yer verilmistir.

Tablo 3. Deney ve kontrol gruplarinin 6n-test ve son test ortalama puanlari

Grup On test ss Son Test ss
PCBT Deney 0.68 0.604 0.87 0.740

Kontrol 0.57 0.516 0.60 0.573
PCTO Deney 3.59 0.576 3.70 0.471

Kontrol 3.52 0.832 3.49 0.676
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Tablo 3 incelendiginde PCBT icin deney ve kontrol grubu 6grencilerinin son test puan
ortalamalarinin én teste nazaran daha yiiksek oldugu goriilmektedir. PCTO icin elde edilen
veriler incelendiginde ise deney grubu 6grencilerinin son test puan ortalamalarinin 6n teste
nazaran daha ylksek, kontrol grubu 6grencilerinin ise 6n test puan ortalamalarinin son teste
nazaran daha yliksek oldugu gorilmektedir.

Deney ve kontrol gruplarinda yer alan dgrencilere uygulanan PCBT ve PCTO 6n test
sonuglarina iligkin yapilan Mann Whitney-U Testi’'nden elde edilen bulgular Tablo 4’te
verilmektedir.

Tablo 4. Deney ve kontrol gruplarinin 6n test sonuglarina iligkin Mann Whitney U testi
sonuglari

n Sira Sira Toplami u ¢]
Ortalamasi

PCBT

Deney 18 20.06 361.0 152.0 0.562
Kontrol 19 18.00 342.0

PCTO

Deney 18 19.03 342.5 170.5 0.988
Kontrol 19 18.97 360.5

Tablo 4’te yer alan verilere gore, 6grencilerin 6n test sonuglari arasinda istatistiksel
olarak anlamli bir fark olmadig gozlenmistir (p>0.05). Buna gore deney ve kontrol grubu
ogrencilerinin uygulama slreci basindaki problem ¢6zme performanslarinin denk oldugu
soylenebilir. Benzer sekilde deney ve kontrol grubu 6grencilerinin problem ¢6zmeye yonelik
tutum Olgek puan ortalamalari arasinda istatistiksel olarak anlamh bir farkllik olmadig
belirlenmistir (p>0.05). Dolayisiyla her iki grupta yer alan 6grencilerin problem ¢dézmeye
yonelik tutumlarinin siire¢ basinda birbirine denk oldugu soylenebilir.

Deney ve kontrol gruplarinda yer alan 6grencilere uygulanan “problem ¢6zme beceri
testi” (PCBT) ve “problem ¢dézme tutum olgegi” (PCTO) son test sonuclarina iliskin yapilan
Mann Whitney-U Testi’'nden elde edilen bulgular Tablo 5’te verilmektedir.

Tablo 5. Deney ve kontrol gruplarinin son test sonuglarina iliskin Mann Whitney U testi
sonuglari

n Sira Sira Toplami u ¢]
Ortalamasi

PCBT

Deney 18 20.94 377.0 136.0 0.285
Kontrol 19 17.16 326.0

PCTO

Deney 18 20.36 366.5 146.5 0.456
Kontrol 19 17.71 336.5

Deney ve kontrol grubu 6grencilerine uygulanan PCBT sonugclarina gore, 6grencilerin son
test sonuglari arasinda istatistiksel olarak anlaml bir fark olmadigl gézlenmistir (p>0.05).
Bununla birlikte deney grubu 6grencilerinin son test puan sira ortalamalarinin (20.94) kontrol
grubundan (17.16) daha yiksek oldugu gorilmektedir. Dolayisiyla arastirma kapsaminda
uygulanan bilgi islemsel disiinme etkinliklerinin 6grencilerin problem ¢6zme becerileri
Uzerine anlamli derecede olmasa da olumlu bir katkisi oldugu sdylenebilir.

EGIiTiM TEKNOLOJISi Kuram ve Uygulama 333



Bilgi islemsel Duisiinme Etkinliklerinin Problem Cézmeye Yénelik Beceri ve Tutumlara Etkisi

Deney ve kontrol grubu 6grencilerine uygulanan PCTO sonuclarina gore, dgrencilerin son
test sonuglari arasinda anlaml farklihklar olmadigi belirlenmistir (p>0.05). Bununla birlikte
deney grubu Ogrencilerinin son test tutum puan sira ortalamalarinin (20.36), kontrol
grubundan (17.71) daha yuksek oldugu gorilmektedir. Dolayisiyla arastirma kapsaminda
uygulanan bilgi islemsel distiinme etkinliklerinin 6grencilerin problem ¢6zmeye ydnelik
tutumlari Gzerine anlamli derecede olmasa da olumlu bir katkisi oldugu séylenebilir.

Deney grubundaki dgrencilere uygulanan PCBT ve PCTO 6n test ve son test sonuglari
arasindaki anlamli farkin varligina yénelik olarak yiriitiilen Wilcoxon isaretli Siralar Testi
sonuclari Tablo 6’da verilmektedir.

Tablo 6. Deney grubunun 6n test-son test sonugclarina iliskin Wilcoxon isaretli Siralar testi
sonuglari

n Sira Sira Toplami z p
Ortalamasi
PCBT
Negatif Sira 6 8.00 48.0 -1.354 0.176
Pozitif Sira 11 9.55 105.0
Esit 1
PCTO
Negatif Sira 7 7.21 50.5 -0.907 0.364
Pozitif Sira 9 9.50 85.5
Esit 2

Deney grubu 6grencilerine uygulanan PCBT ve PCTO sonuclarina gére, 6grencilerin 6n
test ve son test puanlari arasinda anlamli farkhliklar olup olmadiginin tespit edilebilmesi icin
Wilcoxon isaretli Siralar Testi uygulanmistir. Uygulanan test sonucunda PCBT icin deney grubu
ogrencilerinin 6n test ve son test puanlari arasinda anlaml farkliliklar olmadigi belirlenmistir
(Z2=-1.354, p>0.05). Bununla birlikte sira ortalamalari ve Tablo 6’da yer alan bulgular dikkate
alindiginda deney grubu 6grencilerinin PCBT puan ortalamalarinin 6n teste nazaran son testte
artis gosterdigi soylenebilir. Dolayisiyla bilgi islemsel disiinme etkinliklerinin uygulandigi
deney grubu o6grencilerinin siire¢ sonrasi problem ¢6zme performanslarinda artis oldugu
soylenebilir.

PCTO icin deney grubu égrencilerinin 6n test ve son test puanlari karsilastirildiginda yine
benzer sonuclar elde edilmistir. Buna goére 6grencilerin 6n test ve son test puan ortalamalari
arasinda anlaml farkliliklar bulunmamaktadir (Z=-0.907, p>0.05). Bununla birlikte Tablo 6'da
yer alan veriler dikkate alindiginda deney grubu égrencilerinin PCTO puan ortalamalarinin én
teste nazaran artis gosterdigi sOylenebilir. Dolayisiyla bilgi islemsel diisinme etkinliklerinin
uygulandigi deney grubu 6grencilerinin siire¢ sonrasi problem ¢ézmeye yonelik tutumlarinda
olumlu yénde artis oldugu soylenebilir.

Kontrol grubundaki 6grencilere uygulanan PCBT ve PCTO 6n test ve son test sonuglari
arasindaki anlamli farkin varligina yonelik olarak yiritiilen Wilcoxon isaretli Siralar Testi
sonuclari Tablo 7’de verilmektedir.
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Tablo 7. Kontrol grubunun 6n test-son test sonuglarina iliskin Wilcoxon isaretli Siralar testi
sonuglari

n Sira Sira Toplami z p
Ortalamasi
PCBT
Negatif Sira 6 8.83 53 -0.400 0.689
Pozitif Sira 9 7.44 67
Esit 4
PCTO
Negatif Sira 5 9.60 48 -1.035 0.300
Pozitif Sira 11 8.00 88
Esit 3

Kontrol grubu égrencilerine uygulanan PCBT ve PCTO sonuclarina gére, 6grencilerin 6n
test ve son test puanlari arasinda anlamli farkliliklar olup olmadiginin tespit edilebilmesi igin
Wilcoxon isaretli Siralar Testi uygulanmistir. Uygulanan test sonucunda PCBT icin kontrol
grubu Ogrencilerinin 6n test ve son test puanlari arasinda anlamh farkhilklar olmadig
belirlenmistir (Z=-0.400, p>0.05). Bununla birlikte sira ortalamalari ve Tablo 7’de yer alan
bulgular dikkate alindiginda kontrol grubu 6grencilerinin PCBT puan ortalamalarinin 6n teste
nazaran son testte artis gosterdigi soylenebilir. Dolayisiyla bilgi islemsel disiinme
etkinliklerinin uygulanmadigi kontrol grubu 6grencilerinin slire¢ sonrasi problem ¢6zme
performanslarinda kismen artis oldugu soylenebilir.

PCTO icin kontrol grubu égrencilerinin dn test ve son test puanlari karsilastirildiginda
yine benzer sonuclar elde edilmistir. Buna goére 6grencilerin 6n test ve son test puan
ortalamalari arasinda anlamli farkliliklar bulunmamaktadir (Z=-1.035, p>0.05). Bununla birlikte
Tablo 7’de yer alan veriler dikkate alindiginda kontrol grubu 6grencilerinin PCTO puan
ortalamalarinin 6n teste nazaran azalis gosterdigi soylenebilir. Dolayisiyla bilgi islemsel
distinme etkinliklerinin uygulanmadigl kontrol grubu 6grencilerinin slire¢ sonrasi problem
¢6zmeye yonelik tutumlarinda azalis oldugu soylenebilir.

ikinci Alt Probleme Yonelik Elde Edilen Bulgular

Deney grubu 6grencilerinin bilgi islemsel distiinme etkinliklerine yonelik gorislerinin
belirlenmesine yonelik olarak goriismeler sonucunda yapilan icerik analizi sonrasinda ortaya
cikan bulgular Tablo 8‘de yer almaktadir.

EGIiTiM TEKNOLOJISi Kuram ve Uygulama 335



Bilgi Islemsel Diisiinme Etkinliklerinin Problem Cézmeye Yénelik Beceri ve Tutumlara Etkisi

Tablo 8. Ogrenci Goriis Formu’ndan elde edilen bulgular

Temalar Kategoriler Ogrenci ifadeleri f
Glzel etkinliklerdi. 8
Glnlak hayat problemlerine farkli agilardan 5
bakmamizi sagladi.
Farkh bilgiler edindim. 5
Bir problemin birden fazla nedeni ve ¢ézimi 5
glll;?r:ieler oldugunu 6grendim.
. . Eglenceli etkinliklerdi. 4
5225:;/;::ndak1 genel Yaratici etkinliklerdi. 1
Arkadaglarimizin  ¢ézim Onerilerini kazanmis 1
olduk.
Ogrenme istegimizi arttirdi. 1
Problem ¢6zme becerimizi gelistirdi. 1
Toplam Frekans 31
Olumsuz Zorlandim. 2
Dusunceler Toplam Frekans 2
Problem ¢6zme becerimi gelistirdi. 10
BIDE’nin katki sagladigi Matematiksel diisiinme becerimi gelistirdi. 3
beceriler Olumlu
Diistinceler Farkh bakis agilari kazandirdi. 3
Zihinsel becerilerimi gelistirdi. 1
Toplam Frekans 17
Etkisi oldugunu distiinmiyorum. 2
Olumsuz Fikrim yok. 1
Dustinceler Toplam Frekans 3
Matematik ders basarima olumlu etkisi oldugunu 13
disiiniyorum.
Problem ¢6zme becerime katkisi oldu. 7
. Okuma-anlamamizi gelistirdi. 2
BIDE ve akademik basari Olumlu Diger derslere de olumlu etkisi oldu. 2
iligkisi Gulinlik yasantima da olumlu katkisi oldu. 1
Dersleri anlamami kolaylastirdi. 1
Problemlere olan ényargimizi azaltt. 1
Toplam Frekans 14
Olumsuz Katkisi oldugunu distinmiyorum. 5
Distinceler Toplam Frekans 5
Derslerde daha fazla yer verilmeli. 18
Problem ¢6zme becerimi gelistirdi. 7
Akademik basarima katkisi oldu. 4
Bu tur etkinlikler dinlenmemizi sagladi. 3
Olumlu
BIDE’nin derslere entegresi Dusunceler Farkh bakis ailart kazandiriyor. 3
Diger derslerde basariy arttiracagini 1
dustniyorum.
Matematige olan ilgiyi arttiriyor. 1
Etkinlikleri anlamak matematigi anlamaktan
daha kolaydi.
Toplam Frekans 38
Kullanilmasini istemiyorum. 1
O!yrpsuz Sikicr etkinliklerdi kullanilmamali.
Diistinceler Toplam Frekans
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Tablo 8 incelendiginde frekansi ylksek olan ifadelerde 6grencilerin bilgi islemsel
disiinme etkinlikleri ile beraber bir problemin birden fazla nedeni olabilecegi gibi birden fazla
¢O6zUimuniin de olabilecegini 6grendiklerini ifade ettikleri goriilmustiir. Yine ayni tlir yanitlarda
ogrencilerin, s6z konusu etkinliklerin kendilerine farkh bakis agisi kazandirdigini ifade ettikleri
goriilmektedir. Ogrenciler bilgi islemsel diisiinme etkinliklerinin problem ¢ézme becerilerini
arttirdigina inanmaktadir. Etkinliklerin glizel ve eglenceli oldugunu belirten 6grenciler bu tir
etkinliklere derslerde daha fazla yer verilmesi gerektigini diisinmektedirler. Ogrenciler bilgi
islemsel distinme etkinliklerinin hem matematik dersindeki basarilarina hem de diger derslere
iliskin akademik basarilarina olumlu etkisi oldugunu belirtmislerdir.

Tartisma, Sonug ve Oneriler

Bu arastirma sonucunda bilgi islemsel disinme etkinliklerinin 6grencilerin problem
¢6zme becerileri lzerinde istatistiksel olarak anlamli derecede olmamakla birlikte pozitif bir
etki yarattigi ve belirli bir artisa neden oldugu gézlenmistir. Dolayisiyla bu arastirma igin bilgi
islemsel diisinme etkinliklerinin 6grencilerin problem ¢ézme becerilerine olumlu yénde katki
sagladigi sdylenebilir. Elde edilen bu sonug alan yazinda yer alan bir¢ok ¢alismanin (Costa vd.,
2017; Deryal, 2021; Sung vd., 2017; Turan, 2019; Yadav vd., 2016; Yildiz, 2017; Yinkdal vd.,
2017) sonuglari ile uyumludur.

Bununla birlikte arastirma kapsaminda kullanilan bilgi islemsel distinme etkinlikleri
bilgisayarsiz etkinliklerdir ve bu etkinlikler boyunca 6grenciler metin temelli programlama
sureclerine dahil olmuslardir. Metin temelli programlama, kodlarin metin biciminde yazildigi
bir programlama tiridir. Alan yazinda yuratilen ¢alismalarda 6zel olarak gilinliik yasam
problemlerinin ¢oziiminde metin temelli programlama dillerinin daha aktif oldugu ifade
edilmektedir (Kandemir, 2018). Calisma sirecinde uygulanan etkinliklerde 6grencilerden
glinlik yasamla iliskili durumlara iliskin algoritmalari kagit tGzerinde olusturmalari ve metin
temelli programlama yapmalari istenmistir. S6z konusu sureclerde 6grencilerden gercek
yasam durumlarinda yer alan degiskenleri tanimlamalari, mevcut durumun algoritmasini
kesfetmeleri ve akil yliritme becerilerini kullanarak bir model ortaya koymalari beklenmistir.
Uygulanan tim etkinliklerde sinif tartismalari yuratilmis ve 6grenci fikirleri kullanilarak
problem durumlarina uygun algoritmalar gelistirilmeye c¢ahlsilmistir. Tum bu sireglerde
ogrenciler bilgi islemsel distinme etkinliklerinin kendilerine, glinliik hayat problemlerine farkli
acillardan bakabilme firsati sundugunu ve matematigi gercek yasamla iliskilendirme
noktasinda kendilerini gelistirdigini ifade ettikleri gérilmustlr. Benzer bigimde 6grencilerin
etkinliklere karsi olumlu tutum sergiledikleri ve sirec icerisinde keyifli vakit gecirdikleri,
etkinliklere katilma noktasinda istekli olduklari gézlenmistir. Arastirma kapsaminda kullanilan
OGF’den elde edilen verilere gore ise 6grencilerin bilgi islemsel diisiinme etkinlikleri ile birlikte
bir problemin birden fazla nedeni olabilecegini 6grendiklerini ve s6z konusu etkinliklerin
problem c¢ozme becerileri lizerinde olumlu bir etkiye sahip oldugunu ifade ettikleri
gdzlenmistir. Dolayisiyla bu arastirmada yiiriitiilen BiD etkinlikleri siiresince arastirmacinin
gozlemlerinden elde ettigi ve 6grenci goris formundan elde edilen bulgularin birbirini
destekler yonde oldugu goriilmektedir. Buna gore bilgi islemsel diisiinme etkinliklerinin genel
olarak 6grenciler Gzerinde olumlu bir etkiye sahip oldugu séylenebilir. Alan yazinda yer alan
farkli ¢alismalarda bilgisayarsiz etkinliklerin genel olarak 6grenciler Uzerindeki olumlu
etkilerinden bahsedilmektedir. Aydogdu (2019) 6grencilerin bilgisayarsiz etkinlikleri eglenceli
bulduklarini, bununla birlikte matematiksel beceri gerektiren etkinliklerde zorlandiklarini ve
¢abuk sikildiklarini ifade etmektedir. Ayni ¢alismada bilgisayarsiz etkinliklerin 6grencilerin
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algoritmik distinme becerilerini gelistirdigi sonucuna ulasilmistir. Fis-Eriimit ve Kalelioglu
(2019) calismalarinda 6grencilerin bilgisayarsiz etkinliklerden keyif aldiklari ve etkinliklerin
ogrencilerin motivasyonunu artirdigini ifade etmislerdir. Tagcl (2019) kodlama egitiminin
ilkokul 6grencileri Uzerindeki etkilerini inceledigi c¢alismasinda 6grencilerin bilgisayarsiz
etkinlikleri eglenceli ve 6gretici bulduklarini belirtmistir. Cimsir (2019) bilgisayarsiz bilgisayar
bilimi etkinliklerinin 6grencilerin akademik basarilarina etkisini inceledigi ¢alismasinda, s6z
konusu etkinliklerin 6grencilerin birbirleri ve 6gretmenleriyle olan etkilesimlerine, uzun sireli
hatirlama sirelerine ve motivasyonlarina olumlu katki sagladigini ortaya koymustur. Benzer
sekilde uluslararasi literatiirde de bilgisayarsiz etkinliklerin 6grencilerin dikkatini ¢ektigi,
eglenceli bulundugu, ilgi ve motivasyonlarini artirdigi belirtilmektedir (Giannakos vd., 2013;
Jiang ve Wong, 2018; Kim vd., 2013; Mano vd., 2010; Nishida vd., 2008; Thies ve Vahrenhold,
2013; Weigend, 2014). Bununla birlikte alan yazinda yer alan farkli ¢alismalar bilgisayarsiz
etkinliklerin 6grencilerin farkh bilissel becerilerine yaptigi katkilardan s6z etmektedir. Webb
vd. (2017) bilgisayarsiz etkinliklerin, teknolojiyle 6grencilerin dikkatini dagitmayip sadece
kavramlari anlamaya odaklanmayi sagladigini, Nishida vd. (2008) 6grencilere diislinme firsati
vererek bilgisayar bilimiyle glinliik yasam arasinda baglanti kurabilmelerine firsat verdigini,
Cortina (2015’den akt. Kalelioglu, 2017) ise s6z konusu silreclerde 6grencilerin birlikte
calisarak, fikir paylasimi ve ¢6zimler Uretmelerini saglayarak problem ¢6zme ve yaratic
disiinme becerilerini artirdigini ifade etmektedir. Kim vd. (2013), bilgisayarsiz etkinliklerin
avantajlarini; ‘i) bilgisayar olmayan ortamlara da uygun olmasi, ii) 6grenilenlerin glinlik
yasamda kullanilabilmesi, iii) etkinliklerin esnek olmasi (s6z diziminden ziyade iletisime
odaklanmasi), iv) soyut olan temel bilgisayar bilimi kavramlarinin 6gretiminde baslangi¢
noktasi olabilecegi, v) 6grencilerin 6grenme stresi ve yiki yasamamalari, vi) kolay ve ilgi cekici
olmalari ve vii) 6grencilerin motivasyonunu artirmasi’ seklinde ifade etmislerdir. Farkli
arastirmada ise bilgisayarsiz etkinliklerin 06grencilerin ilgisini c¢ektigi, isbirlikli ¢alisma
becerilerini gelistirdigi, 6grencilerde oyun hissi uyandirarak farkinda olmadan ve zorluk
cekmeden 6grenmelerine firsat yarattigl vurgulanmaktadir (Syslo ve Kwiatkowska, 2018). Bu
baglamda lilkemizde de MEB’in 2017 yilinda yayinladigi Bilisim Teknolojileri ve Yazilim Dersi
o0gretim programinda blok tabanli programlama ortamlarina ge¢gmeden Once bilgisayarsiz
etkinliklere (unplugged) vyer verildigi gorilmektedir (Aydogdu, 2019). Yapilan farkli
¢alismalarda da bilgisayarsiz etkinlikler ile 6grencilerin problem ¢6zme (Dlzalan, 2022;
Karacam Duman, 2020), soyutlama (Kandemir, 2018; Sendurur, 2018; Papert, 1980; Wing,
2006) ve iletisim becerilerinin (Sahin vd., 1993) gelistigi belirtilmektedir.

Bu arastirma sonucunda bilgi islemsel disinme etkinliklerinin 6grencilerin problem
¢6zmeye yonelik tutumlari Gzerinde anlamli derecede bir etki yaratmamakla birlikte belirli bir
artisa neden oldugu gozlenmistir. Elde edilen bu sonug bilgi islemsel disinme etkinliklerinin
ogrencilerin problem ¢ézmeye yonelik tutumlari Gzerine yaptigl olumlu katkinin bir sonucu
olarak yorumlanabilir. Alan yazinda yer alan farkh calismalar incelendiginde de genel olarak
paralel sonuglara ulasildig gortlmektedir. Alagdz (2022) ortaokul 6grencilerin matematige
yonelik tutumu ile bilgi islemsel distinmeleri arasinda anlaml seviyede iliskinin oldugunu
ortaya koymustur. Tas (2018) farklilastirilmis bilgisayar destekli matematik etkinliklerinin, bilgi
islemsel distinmenin vyaraticilik ve algoritmik disiinme boyutlarini olumlu etkiledigini,
matematige yonelik tutum bileseninde ise kaygl ve calisma boyutlarini gelistirdigini ifade
etmistir. Calisma kapsaminda 6grencilerle ve matematik 6gretmenleriyle yiratilen gérisme
suregleri sonucunda katilimcilarin bu etkinlikler hakkinda olumlu gorislere sahip olduklari
raporlanmistir. Top (2023) 6. sinifta 6grenim goéren 39 6grenci ile ylrGttigld c¢alismada
matematik egitiminin bilgi islemsel distinme etkinlikleriyle desteklenmesinin matematik dersi
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akademik basarisini olumlu yonde etkiledigi ve Ogrencilerin basarili olacaklarina yonelik
inanglarini arttirdigl sonucuna ulasmistir. Hu (2011) bilgi islemsel diisiinme ile matematige
yonelik tutumun birbirleri ile yakindan iligkili iki degisken oldugunu ifade etmektedir.
Dolayisiyla bilgi islemsel diisinme becerisinin, matematige yonelik tutum degiskeni ile de
yakindan iligkili oldugunu séylemek mimkundur.

Bu arastirma kapsaminda bilgi islemsel disiinme etkinliklerinin 6grencilerin problem
¢6zmeye yonelik beceri ve tutumlarina olumlu bigimde etki ettigi gbzlenmistir. Arastirmadan
elde edilen bu sonuglar 1si8inda matematik siniflarinda bu tir etkinliklere daha fazla yer
verilmesi onerilmektedir. Glinlimizde matematik 6grenme ortamlari icin problem ¢6zme
becerisi oldukga 6nemli olmakla birlikte s6z konusu becerinin ve problem ¢ézmeye yonelik
ogrenci tutumlarinin bu sekilde gelistirilebilecegi 6ngorilmektedir. S6z konusu etkinliklerin
teknolojiye erisimin kisith oldugu okul ve ortamlarda da uygulanabiliyor olmasi, bu arastirma
sonuglarinin matematik egitimi alan yazini igin sahip oldugu 6nemi artirmaktadir. Bununla
birlikte bilgisayarsiz ortamlarda programlama siireclerini deneyimleyen 6grencilerin, problem
¢6zmenin yaninda bilgi islemsel diisiinme becerisi baglaminda farkli birgok becerisinin de
gelisecegi ongorilmektedir. Dolayisiyla 6gretmenlerin derslerinde kullanabilecekleri farkli
programlama yaplilariyla tanismalari ve bu konuda bilgi ve fikir sahibi olmalari 6nemlidir.

Bu arastirma Rize ilinde bir devlet okulunda 7. sinifta 6grenim gérmekte olan 35 6grenci
ile sinirhdir. Konu ile ilgili yurittlecek farkli arastirmalara yonelik olarak asagidakiler
Onerilebilir.

v" Alan yazinda yer alan ¢alismalar ¢ogunlukla ortaokul 6grencileri ile yirutilmustir. Bu
problem durumuyla iligkili olarak yirttulecek olan farkhh c¢alismalarda farkh
kademelerdeki 6grenciler ele alinabilir.

v Daha kalabalik 6grenci gruplariyla farkli calismalar yuratilebilir.

v’ Bilgisayarsiz etkinliklerin problem c¢6zmenin yani sira farkli becerilerle iliskisi
incelenebilir.

v’ Bilgisayarsiz etkinliklerin derslerde nasil kullanilabilecegi (izerine arastirmalar
yaritilebilir.
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