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Dijital Hikayelerle Gelistirilen STEM Etkinliklerinin

Kullanilmasi: Bir Karma Yéntem Arastirmasi’

Murat TAS', Mustafa CEVIiK 2

Ozet

Bu arastirmada, dijital  hikayelerde  kullanilan  STEM
etkinliklerinin ilkokul 4. sinif 6grencilerinin 21. ylzyil becerilerine,
dijital okuryazarlklarina ve Web 2.0 araglarina yodnelik
farkindaliklarina etkisinin tespit edilmesi amacglanmistir.
Arastirma karma yonteme gore kurgulanmis olup, aciklayici
desende ydruatdlmdastar.  Arastirmanin  nicel  boyutunda
deneme oéncesi modellerden tek grup ©6n test-son test
uygulanmis, nitel boyutunda ise durum c¢alismasi tercih
edilmistir. Nicel verilerin toplanmasinda 10-12 yas grubu
ogrencileri icin dijital okuryazarlik 6lcegi, Web 2.0 aracglarina
yonelik farkindalik o6lcegi, 21. ylGzyil 6grenme ve yenilenme
becerileri dlcegi, nitel veriler icin ise yar yapilandiriimis
gorisme formu kullanilmistir. Calismada dijital  hikayeler
kapsaminda 4. sinif fen bilimleri dersi kazanimlari odaginda
gelistirilen 7 STEM etkinligi uygulanmistir. Arastirmanin
sonucunda STEM etkinliklerinin, &6grencilerin  21.  yuzyil
becerilerini olumlu yénde etkiledigi ve Web 2.0 araglarina
yonelik farkindaliklarinin gelisimini destekledigi bulgularina
ulasilmistir. Nitel bulgular incelendiginde ise; 6grencilerin dijital
teknoloji kullanimlarini olumiu yénde etkiledigi gérdimustdar.
Kullanilan etkinliklerin 6gretmenlerin derslerinde ve ders disi
zamanlarda kullanmalarinin yararli olabilecegi dusunulmekte
ve onerilmektedir.
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Giris

Egitim sosyal hayatimizi etkileyen en dnemli unsurlardan biri olup,
teknik alanda yaratici, merakli, dusunen, iletisim kurabilen ve uyum
saglayabilen insanlar yetistirmenin anahtari ve temel amaclardan
biridir (Belek, 2018). Degisen ve gelisen dunya kosullarina cevap
bulabilen bir neslin olusumu, sadece bilgi bilmekten degil,
karsilastiklari sorunlara etkili ¢cozumler bulmaktan gecmelidir (Tekin
Poyraz, 2018). Bu da bireylerin var olan temel becerilere ek olarak 21.
yuzylil becerileri olarak adlandirilabilecek pek cok beceriyi edinmeleri
gerektigi anlamina gelmektedir (Eryillmaz ve Uluyol, 2015). GUnUumuz
baglaminda bu becerilere hakim bireyler yetistirmek icin programlara
disiplinler arasi bir bakis acisiyla yaklasilmasi gerekmektedir (Bircan ve
Calisicl, 2022). STEM: Fen (Science), teknoloji (Technology), muhendislik
(Engineering) ve matematik (Mathematics) kavramlarinin ingilizce bas
harflerinden olusan ve bu kavramlarin i¢ ice kullanildigi yaklasimdir
(Bybee, 2013). Bu baglamda dort farkh disiplinin bir araya gelmesiyle
olusan fen, teknoloji, muhendislik, matematik (STEM) egitimi bireyleri
gelecegin dunyasina hazirlamak icin buyuk o6nem tasimaktadir.
Ozellikle egitim ve égretimin ilk yillarindan itibaren coklu disipliner
yaklasimlarin ve teknolojinin kullaniimasi olduk¢a énemlidir (Cevik ve
digerleri, 2022). Gerek STEM egitimi gibi cagdas yaklasimlarda ve
gerekse neredeyse butun disiplinlerin egitiminde ve o6gretiminde
teknolojinin bir kdpru vazifesi gordugu bilinmektedir. Teknoloji destekli,
entegre bir STEM, 6grenme ortaminda teknoloji, icerik 6grenme ve
profesyonel kariyer egitimi genellikle i¢ ice ve ayrilmaz hale gelmistir.
STEM'deki teknoloji bileseni (T), égrencilerin teknolojik olarak yetkin
ogrenenler, kullanicilar ve tuketiciler olmalarina yardimci olan araclar ve
sunum yontemlerini ifade eder (Tamim ve digerleri, 2011).

Kavramsal Cerceve

Bilginin surekli degistigi ve gelistigi 21. yuzyilda dijital okuryazarlik
ihtiyaclt ve Web 2.0 araclarini kullanma becerileri egitimde bireylerin
temel yeterliliklerinden biri olarak gérulmektedir. Bu anlamda Web 2.0
teknolojileri, ogrencilerin  yaratici  ve elestirel dusUnmelerini
desteklemekte (Elmas ve Geban, 2012) ve bilgilerini gelistirmek icin
daha yuksek dusinme becerilerini tesvik edebilmektedir (Adcock ve
Bolick, 2011). 21. yUzyil becerileri dért ana baslikta toplanabilir: 1. 21.
yUzyllin temel konulari ve temalari (ingilizce, Matematik, Cografya,
Ekonomi, Finans, Girisimcilik, Cevre Bilgisi) 2. é6grenme ve yenilik
becerileri (yaraticilik ve yenilik, iletisim ve is birligi ve problem ¢cdzme) 3.
bilgi, iletisim ve teknoloji becerileri (bilgi, iletisim, iletisim ve teknoloji
bilgisi) 4. yasam ve kariyer becerileri (girisimcilik, sosyal ve kulturlerarasi
beceriler, liderlik) (P21, 2009). Butun bunlarin yaninda son dénemlerde
dijital teknoloji kullanimi robotik kodlama; teknoloji, bilgi ve medya
becerileri icerisinde yer alan bir 21. yuzyll becerisi olarak kabul
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goérmektedir. Bu becerilerin bireylere kazandirilmasi icin bu konuda
arastirmalara ihtiyac vardir.

GUnUmuzde cocuklar her gun teknoloji ile i¢c icedir ve teknoloji,
hayatlarinin bir parcasi haline gelmistir (Prensky, 2001). Cocuklarin
cevrimici ortamla gunluk etkilesimleri ve teknolojinin egitim ortamina
aktarilmasi, teknolojinin akilci ve dogru kullanimini gerektirmektedir.
Burada ogretmenin anahtar rolu, bilgi teknolojisini ydnetmek ve
ogrenciler ile bilgi teknolojisi arasinda baglantilar olusturmaktir.
Ogrencilerin icinde yasadiklari hizli bilgi akisina ayak uydurmak adina
egitim sistemlerinin Web 2.0 araclarini derslere entegre etmesi dnem
kazanan bir uygulama olarak ortaya konmaktadir (Gunduzalp, 2022).
Ayrica ogrenmenin daha kalici hale gelmesi icin faydalanilan Web 2.0
araclari teknoloji kullanimin yayginlastirmasina katki saglayacagdi
kuskusuzdur. Bu araclar, bilgiyi olusturma, duzenleme, paylasma, grup
calismalarina imkan verme, etkilesim sansi tanima gibi bircok konuda
etkili sekilde kullanilabilmektedir (Gunduzalp, 2022; Top ve digerleri,
2010). Ancak bu olumlu etkilerin ders icerisinde aktif kullanimi
ogretmenlerin Web 2.0 araclarini aktif kullanimi ile gerceklesebilir.

Hikaye anlatimi, insanhk tarihi kadar eskidir. Hikayeler, bilginin bir
nesilden digerine aktariminda bir 6gretim araci olarak kullaniimistir
(Smeda ve digerleri, 2014). Gun gectikce teknoloji, iletisim ve medya
dunya gelinde degismektedir. Bu gelisme toplumun her alanini
etkiledigi gibi gecmisle bugln arasinda kopru kuran ve toplumun
kalturanu yansitan hikayeleri de etkilemistir. Hikayeler teknoloji
sayesinde dijital ortama tasinarak hareket, ses ve goérsel 6gelerin
etkilesimi ile “dijital hikayeler” olusturulmustur (Kurudayioglu ve Bal,
2014). Dijital ¢ag, egitim ortamlarinda teknoloji kullanimini
etkilemektedir. Egitimde teknolojinin kullanimi her gecen gun
artmaktadir. Geleneksel hikayelerin dijital medya ile entegrasyonu
“dijital hikayeler” yaratmistir. Dijital hikayeler egitim ortaminda etkili bir
ogrenme aracl olarak bu sekilde kullanilmaktadir (Sadik, 2008).
Teknolojinin  bir alt disiplin olarak kullanildigi butdnlesik egitim
yaklasimlarindan biri olan STEM ile dijital okuryazarlik (STEM+L)
kavramlarinin bir araya getiriimesini alanyazinda bazi calismalarda
gérmek mumkundur (Jiang, 2018; Jiang ve digerleri, 2019). Bununla
birlikte ilk c¢cikis noktasinin fen ve okuryazarligin bir araya getirilmesi
oldugu soylenebilir (Guzzetti ve Bang, 2010; Norris ve Phillips, 2003). Bazi
yaklasimlar, okuryazarligin fen bilimlerini 8grenmek icin bir arag olarak
kullanilmasini vurgularken (Chen ve digerleri, 2013); digerleri, fen
bilimlerinin okuryazarlik pratigi yapmak icin bir baglam olarak
kullanimini  vurgulamaktadir (Fang ve digerleri, 2006). Dijital
okuryazarligin 21. yuzyilda vazgecilmez bir alan oldugu gdrulmektedir.
Dijital okuryazarlik, insani gelistirmesinin yaninda ogretmenler
baglaminda 6gretimi kolaylastirici, 8grenci baglaminda ise bilgi, beceri,
is birligi gibi 21. yuzyil becerilerini STEM'in kullaniimasiyla daha hizli
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kazandirdigr gorulmektedir. Dijital okuryazarlik becerileri ile
butunlesmis STEM egitiminin uygulanmasinin égrencilerin cesitli bilgi
alanlarinda dusunme gucunu ve mantigini gelistirebilecegini anlatan
bircok calisma ile desteklenmektedir (Jiang ve digerleri, 2019).
Ogrenciler icin dijital hikdye yazmak okul icinde ve okul disinda
kendilerini ifade etmede ve iletisim kurmada giderek yaygin hale
gelmistir (Lenhart ve digerleri, 2015). Dijital hikaye olusturma, géruntd,
metin, resim, video, muzik gibi cesitli sembolleri kullanma surecidir
(Kress ve Van Leeuwen, 2001). Kisacasl teknolojinin yogun bir sekilde
kullanilmasinin gerekli oldugu ve STEM egitiminin de buna bir képru
vazifesi gorecegi sdylenebilir.

ilgili Literatiir

Son zamanlarda STEM ile ilgili arastirmalarda hizli bir artis oldugu
gorulmektedir. Ozellikle ilkokulda STEM egditimi ile ilgili bircok
calismanin oldugu ancak ¢alismalarin bircogunun fen ve fen egitimi ile
ilgili oldugu (Duban ve digerleri, 2018; Hathcock ve digerleri, 2015;
Karakaya ve digerleri, 2019; Savran Gencer ve digerleri, 2019) veya ilkokul
cocuklarinda STEM kariyer gelisimini etkileyecek (Azgin ve Senler 2019)
yénde oldugu gorulmektedir. Yapilan arastirmalar, &grencilere
ilkokuldan itibaren STEM uygulamalarina katiliminin saglanmasi, STEM
uygulamalarina olan ilgilerini artirmakla kalmayip ayni zamanda
egitimdeki esitsizlikleri de giderecegini gostermektedir ( LittleBits, 2018;
Tran, 2018). STEM uygulamalari 6grencilerde problem ¢cdzme ve iletisim
becerilerini gelistirmektedir (Sarama ve digerleri, 2018). Bilisim
sistemleri de dogal bir teknolojik bilesene sahip oldugundan,
mufredata entegrasyonu ile birlikte 6grencilerin STEM'e olan ilgilerini
arttirarak ilkokul 6grencilerini STEM 6grenimine dahil etmede yardimci
olacagi belirtiimektedir (Lam ve digerleri, 2012). Dijital okuryazar olmak
STEM egitimi icin cok dnemlidir, ancak bu yetenege sahip kisilerin yeni
seyler 6grenmeye ve egitim almaya istekli olduklari da aciktir. Bunun
nedeni, teknolojinin bilgiye erisimi ve cevrimici ortamda egitim vermeyi
kolaylastirmasidir. Dijital okuryazarlik, surekli buyuyen dijital dunyada
basarili olmak icin gereken cesitli becerileri kapsar. GUnumuz siniflari,
ogrencilerin dijital okuryazarligini gelistirmek icin sanal sinif olusturma,
Web 2.0 teknologjilerini kullanma, web siteleri olusturma, sunum
hazirlama, dijital oyunlar oynama gibi cesitli secenekler sunmaktadir.
Dijital okuryazarlik, dijital araclara erismek ve bunlari kullanmak igin
gereken becerilerin yani sira teknoloji acisindan zengin bir ortamda
calismak icin gereken psikolojik, bilissel ve sosyal surecleri icerir (Levin
ve Tsybulsky, 2017)

Dijital hikaye ile ilgili arastirmalara bakildiginda ise siniflarda veya
cevrimici ogretim ortamlarinda dijital hikaye fen egitimi (Hung ve
digerleri, 2012), okul dncesi egitim (Husband, 2014, Yuksel, 2011), fizik
egitimi (Kahraman, 2013), finansal egitim (Suwardy, 2013), yabanci dil
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egitimi (Lee, 2014, Signes, 2010; Yang ve Wu, 2012), bilgisayar egitimi
(Wang ve Zhan, 2010), ve 6gretmen egitimi (Condy ve digerleri, 2012;
Karakoyun, 2014) alanlarinda yapildigi gérulmektedir. Dijital hikaye ile
ilgili arastirmalarin dncelikle bazi alanlara ve bu alandaki egitimcilere
odaklanmis olmasi dikkat cekiciyken, literaturde dijital hikayeler ile
STEM arasindaki iliskiyi arastiran ulusal bir calismaya rastlaniimamasi
calismalarin yetersiz oldugunu gostermektedir. Ancak, bu becerileri
gelecek nesillere aktarma ihtiyact goz énune alindiginda, boslugu
doldurmak icin 6grenciler Uzerine daha fazla arastirma yapilmasina
ihtiyac oldugu goérulmektedir. Bu nedenle bu calisma, STEM egitimi,
dijital hikayelerin gerekliligi ve dijital okuryazarligin gelisimi icin STEM
egitimine olan ihtiyaci tartismaktadir.

Bu arastirmada diger calismalardan farkli olarak égrencilerin dijital
hikaye yazarliklarinin yasam boyu ogrenmelerini ve
ongorulebilirliklerini  nasil  etkiledigini incelemektedir. Ayrica bu
arastirma, dijital hikayelerde STEM yaklasiminin ilkokul 4. sinif
ogrencilerinin 21. yuzyll 6grenme ve yenilenme becerilerine, dijital
okuryazarligina ve Web 2.0 araclarina yonelik farkindaliklarina etkisini
ortaya c¢ikarmayl amaclamaktadir. Bu baglamda arastirmanin
problemleri su sekilde belirlenmistir:

P:: Dijital hikayelerle gelistirilen STEM etkinliklerinin 4. sinif
ogrencilerinin 21. yuzyill 6grenme ve yenilenme becerilerine etkisi var
midir?

P2: Dijital hikayelerle gelistirilen STEM etkinliklerinin kullanilmasinin
4. sinif 6grencilerinin dijital okuryazarliklarina etkisi var midir?

Pz: Dijital hikayelerle gelistirilen STEM etkinliklerinin kullanilmasinin
4. sinif 6grencilerinin Web 2.0 araclarina yénelik farkindaliklarina
etkisi var midir?

P.: Dijital hikayelerle gelistirilen STEM etkinliklerinin kullanilmasinin
4. sinif 6grencilerinin Web 2.0 aracglarini kullanma ve STEM'e yonelik
farkindaliklarina katkisi var midir?

Yontem

Arastirmmada hem nicel hem de nitel arastirma yaklasimlarinin yer aldigi
karma arastirma yontemi kullaniimistir. Karma yontem arastirmasi,
nicel ve nitel arastirma yontemlerinin zayif yonlerini, birbirlerinin guclu
yonlerinden yararlanarak etkisiz hale getirmektedir (Creswell, 2017).
Karma yontemin aciklayici deseni arastirmada tercih edilmistir. Bu
model kullanilarak yapilan arastirmalar, nicel ve nitel yontemlerin
birlestirilerek birlikte kullanilmasini ve her iki yaklasimin sinirliliklarinin
en aza indiriimesini amaclamaktadir. (Creswell, 2017). Bu durumunda
onemli olan kisim, toplanan iki veriden birinin diger veriyi desteklemesi
gerekmektedir. Bu arastirmada nitel veriler nicel veriyi destekleyen
ikincil veri kaynagi olarak ele alinmistir. Arastirmanin nicel kismi,
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deneme &ncesi desenlerinden biri olan tek gruplu én test-son test
modeline gdre tasarlanmistir. Bu desende tek bir calisma grubuna ilk
test, ardindan uygulama ve son olarak da son test uygulanmistir.
Uygulanan oéntest ve sontestler ayni testlerdir (McMillan ve
Schumacher, 2010). Arastirmanin nitel kismi ise &grencilerle
uygulanmis yari  yapilandirilmis gorusme formu kullaniimistir.
Arastirmanin etik gerekleri dogrultusunda ilgili Universitenin etik
komisyonunun 04.03.2022 tarihli 03-2022/08 sayili karariile alinan izinle
arastirma gerceklestirilmistir.

Arastirmanin Calisma Grubu

Yapilan arastirmanin c¢alismanin grubunu 2021-2022 &égretim yili Orta
Anadolu'’nun bir il Merkezinde bulunan bir ilkokulun 4. sinifinda
ogrenim gormekte olan 29 ogrenci (13 kiz, 16 erkek) olusturmaktadir.
Calisma grubu seckisiz olmayan érnekleme ydntemlerinden uygun
ornekleme yontemi ile secilmistir. Uygun bir ornekleme ydntemi
olustururken arastirmaci, en kolay ulasilabilen katilimcilarla veya ihtiyac¢
duyulan bir gruba ulasana veya en fazla cesitliligi sunan bir 6érnege
odaklanana kadar calisir. (BUyUkdztlrk ve digerleri, 2012). ilkokul 4. sinif
fen bilimleri, hayat bilgisi, gorsel sanatlar, matematik mufredatlarinin
STEM  etkinliklerinin  yapilmasina uygun olmasinin  yaninda
gerceklestirilecek etkinlikler icin égrencilerin hazirbulunusluk seviyeleri
g6z onunde bulundurularak 4. sinif &grencileri ile c¢alisma
yurutulmustar. Ayrica arastirmada arastirmaci, daha rahat bir ¢calisma
ortami saglamak ve erisim kolayligi nedeniyle kaliteli gozlem verileri
elde etmek amaciyla ¢alisma grubunu 6gretmen olarak gorev yaptigi
okuldan secmistir. Uygulamanin yapildigl okulda deney grubuna denk
bir baska sinif bulunmadigindan tek grup calisiimistir.

Verilerin Toplanmasi

Arastirmada veriler Ug¢ farkli dlcek ve yari yapilandirilmis gérisme formu
araciligiyla toplanmistir. Uygulanacak olan arastirmanin dogasina en
uygun desen olmasi nedeniyle tercih edilen aciklayici desen geregi,
arastirmanin nicel basamaginda uygulanan yari deneysel yéntemde
ontest ve sontest olarak kullanilacak 21. ylzyil 6grenme ve yenilenme
beceri dlcegi, 10-12 yas grubu ogrencileri icin dijital okuryazarhk olcegdi
ve Web 2.0 araclarina yodnelik farkindalk olcegi kullanim izinleri
olcekleri gelistiren arastirmacilardan alinmistir.

21. Yiizyil Ogrenme ve Yenilenme Becerileri Olcegi

Uc alt boyuta sahip olan 21. yuzyll 8§renme ve yenilenme becerileri
Olcegi Atalay (2015) tarafindan gelistirilmistir. S6z konusu alt boyutlar
“iletisim ve is birligi", “yaraticilik ve yenilenme”, “elestirel dusunme ve
problem ¢cozme”, seklindedir. Yapilan analizler sonucunda élcegdin son
halinde 39 madde bulunmaktadir. GUvenirlik analizleri isiginda dlcegin

tamaminin Cronbach alfa guvenilirlik katsayisi .955 olarak belirlenmistir.
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Bunun yaninda dlcekte yer alan madde toplam korelasyonlarinin .38l ile
954 arasinda bulundugu goérulmus ve bu baglamda délcegin maddeler
bazinda tutarl bir yapiya sahip oldugu gorulmustur.

Dijital okuryazarlik élcegi (DOO)

Bir diger 6lcek olan 10-12 yas arasi 6grencilere ydnelik dijital okuryazarhk
olcegdi ise Pala ve Basibuyuk (2020) tarafindan gelistiriimistir. Acimlayici
faktdr analizine gére olcek 4 faktorlU bir yapiya sahiptir. Bu alanlar “bilgi
islem”,  ‘iletisim”,  “guvenlik” ve “problem ¢dzme" olarak
adlandiriimaktadir. Olcedin doért faktérl toplam varyansin %50.75'ini
aciklamaktadir. Toplam varyansin yuzde yorumu, DOO dlcmek istedigi
kavrami Olcebildigini gdstermektedir. Acimlayici  faktdér analizi
sonrasinda elde edilen dort faktorlU olgcegdin yapisal degeri, dogrulayici
faktor analizi ile test edilmistir. Dogrulayici faktor analizi dlcegin 4
faktorlU modelinin - uyumlu oldugunu ve o&lcegin dogrulandigini
gostermektedir. Olcedin gUvenirligini sagdlamak icin Cronbach Alpha
analizi ve test tekrar test analizi yapiimistir. Olcedin Cronbach Alpha
guvenirlik katsayisi .877, test-tekrar test analizi ile korelasyon katsayisi
ise .72 olarak belirlenmistir. Calisma sonucunda 21 maddeden olusan 5'li
Likert tipi bir olcek gelistirilmistir.

Web 2.0 Araglarina Yénelik Farkindalik Olgegi

Nicel bolumde kullanilan son dlcek ise Arslan ve Ari (2021) tarafindan
gelistirilen Web 2.0 araclarina yoénelik farkindalik élcegidir. Olcek 3
faktorl toplam 27 maddeden olusan bir dlcektir. Olcedin dogrulayici
faktor analizi sonrasinda uygun gostergeler kontrol edilerek 3 faktorlu
yapisi dogrulanmistir. Olcedin Cronbach Alpha ic tutarlilk katsayisi
93olarak bulunmus olup oldukg¢a guvenilir oldugu goérulmustar.
Calisma kapsaminda ortaokul ogrencilerine 3 faktorden ve 27
maddeden olusan 5'li Likert tipi “Web 2.0 Araclarina Yonelik Farkindalik
Olcedi” ortaya cikmistir. Sonuc olarak gelistirilen “Web 2.0 Araclarina
Yonelik Farkindalik Olcedi” égrencilere uygulanabilecek gecerliligi ve
guvenilirligi kanitlanmis bir 6lcek oldugu belirlenmistir.

Yari Yapilandiriimis Gériisme Formu

Arastirmada nitel veri toplama ydntemlerinden biri olan gdrusme
yoéntemi ile veriler toplanmistir. Nitel arastirmalarda siklikla kullanilan
veri toplama yéntemlerinden biri olan gérusme yontemi, ayni konuya
odaklanarak farkli kisilerden ayni turde bilgilerin elde edilmesi amaciyla
gelistirilmistir (Patton, 2002). Gerceklestirilen etkinliklerin
degerlendiriimesi ve derinlemesine cevaplar alabilmek amaciyla 8
soruluk bir form hazirlanmistir. Hazirlanan goérusme formu 2 uzman
tarafindan incelenmis ve 2 sorunun cikartilmasina ve bazi eklemeler
yapilmasina karar verilmistir. Boylece form gecerlilik ilkesine uygun
bulunmustur. Yapilan calismalar sonucunda 6 soru ile son hali verilen
goérusme formu calisma grubu égrencileri ile yuz yuze uygulanmistir.
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Arastirmanin Uygulama Sireci

Fen bilimler dersi odakli gerceklestirilen etkinliklerde rehber olan Milli
Egitim Bakanhgdi (MEB) Fen (2018), ilkégretim Matematik (2018), Gorsel
Tasarim (2018), ve Sosyal Bilgiler Dersi OJretim Programlari (2018),
kazanimlarindan bazilari:

Fen Bilimleri Kazanimlarindan Bazilari:

F.4.511. Gecmiste ve gunumuzde kullanilan aydinlatma araclarini
karsilastirir.

F.4.512. Gelecekte kullanilabilecek aydinlatma araclarina yonelik
tasarim yapar.

F.4.522. Aydinlatma araclarinin tasarruflu kullaniminin aile ve ulke
ekonomisi bakimindan énemini tartisir.

F.4.71.2. Calisan bir elektrik devresi kurar. Ampul, pilden ve anahtardan
olusan devre kurulmasi istenir.

Matematik Kazanimlarindan Bazilari:

M.4211. Ucgen, kare ve dikdoértgenin kenarlarini ve koselerini
isimlendirir.

M.4.2.1.2. Kare ve dikdortgenin kenar ozelliklerini belirler.

M.4.2.15. izometrik ya da kareli kdgida es kuplerle cizilmis olarak verilen
modellere uygun basit yapilar olusturur.

M.432.2. Ayni cevre uzunluguna sahip farkli geometrik sekiller
olusturur.

M.4.3.3.2. Kare ve dikdortgenin alanini toplama ve ¢carpma islemleri ile
iliskilendirir

Sosyal Bilgiler Kazanimlarindan Bazilari:

SB.4.3.2. GUnluk yasaminda kullandigi mekanlarin krokisini ¢izer.

SB.4.4.1. Cevresindeki teknolojik urunleri, kullanim alanlarina gore
siniflandirir.

SB.4.4.2. Teknolojik drunlerin gecmisteki ve bugunku kullanimlarini
karsilastirir

SB.4.4.4. Cevresindeki ihtiyaclardan yola cikarak kendine 6zgu urunler
tasarlamaya yonelik fikirler gelistirir.

Gorsel Sanatlar Kazanimlarindan Bazilari:

G.4.1.3. Gorsel sanat ¢calismasinda kompozisyon birligini olusturmak icin
secimler yapar.

G.4.1.6. Farkh materyalleri kullanarak Uc¢ boyutlu calismalar yapar.
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G.4.1.7. Gorsel sanat calismalarint olustururken sanat elemanlari ve
tasarim ilkelerini kullanir.

1. ve 2. Hafta

Uygulama sureci boyunca yapilacak etkinlikleri aciklamak ve hem veli
hem &grencilere bilgi vermek amaci ile toplanti yapildi. Velilerden
calisma yapmak icin gerekli izinler alindi. STEM etkinlikleri ile
kazandirilmak istenen kazanimlar ve etkinlerini arastirmak icin
belirlenen élcekler 6Jrencilere dn-test olarak uygulandi. OJrencilere,
yapilacak STEM calismalari ile ilgili hazirlanan video ve gérsel medya
icerikli slayt sunusu izlettirildi. Sunum sirasinda STEM, dijital
okuryazarlik ve Web 2.0 araclarinin neler olduguna deginildi. Daha 6nce
yapilmis STEM drunleri 6grencilere tanitildi. Ogrencilerle beraber
yapilacak etkinliklerden bahsedildi.

Sekil 1

Calisma Grubu Ontest Uygulama ve Video Destekli Anlatim ve Materyal
Sunumu

3. Hafta (Kopru Tasarimi)

Ogrencilerle yapilacak etkinlik icin gerekli hazirliklar yapildi. Etkinligin
ilk asamasli olan hikdaye yazma sureci icin dgrencilere hikaye formlari
dagitildi. Ogrencilerden form Gzerinde yazan kavramlardan yola cikarak
bir hikdye yazmalari istendi. Hikdye yazma suUreci tamamlandiktan
sonra hikayeler sinifta okunarak ogrencilerin en begendigi hikaye
secimi yapildi. Secilen hikaye ile ilgili resimler o6grenci gruplari
tarafindan yapildi. Secilen hikaye égrencilerin grup calismasi ile dijital
hikdye yazma programi story jumper kullanilarak dijital ortama
aktarildi. Olusturulan dijital hikaye kitabinin icerisinde uygun bolimlere
ogrencilerin cizmis oldugu resimler eklendi. Hikayede gecen problemin
¢OzUmu icin ogrencilerden tinkercad programi kullanilarak STEM
etkinlik kapsaminda ortaya cikarilacak Urdnun tasariminin yapilmasi
saglandi. Secilen hikayede 6grencinin karsilastigl problem olan képru
yapiminda STEM temelli calisma icin gerekli malzemeler temin edildi.
Malzemeler  o6drenci  gruplarina  dagitilarak  képra  yapimi
gerceklestirildi.
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Sekil 2
Képru Cizim Ornekleri, Dijital Tasarimlari ve Somutlastirma

4. Hafta (Mancinik Yapimi)

Bir sonraki STEM etkinligi icin gerekli hazirlhklar yapildi. Etkinligin
adimlarini 6grenen égrenciler dncelikle hikayelerini yazdi. Daha sonra
en uygun hikaye secildi ve resimler yapildi. Secilen hikaye, 6grenci grup
calismasinda dijital hikdaye yazma programinin hikaye atlayicisi
kullanilarak dijital ortama aktarildi. Olusturulan dijital hikaye kitabinin
ilgili  bolumlerine &grencilerin  c¢izdigi resimler eklendi. Hikaye
problemini ¢dzmek icin &grencilere programin STEM etkinligi
kapsaminda sunulacak bir Urunu tasarlamalariicin bir prototip sunuldu.
Secilen hikayede 6grencinin problemi olan STEM temelli mancinik insa
etme etkinligi icin gerekli materyaller elde edildi. Ogrenci gruplarina
malzeme dagitilarak manciniklar yapildi.

Sekil 3

Mancinik Cizim Ornekleri ve Story Jumper Programi lle Dijital Ortama
Aktarimi Ve Tasarimi
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5. Hafta (Mars Kolonisi Gelistirme)

UclUncU STEM etkinligiicin gerekli hazirlik yapildi ve 6grencilerin hikaye
yazma surecini tamamlamalarina olanak sagladi. Daha sonra en iyi
hikaye secildi. Secilen hikayenin resimleri bir grup 6grenci tarafindan
cizildi ve hikayeler Story Jumper programi kullanilarak dijital ortama
aktarildi. Olusturulan dijital resimli kitabin ilgili kismina égrencinin
¢cizdigi bir resimler eklendi. Hikayenin problem ¢6zme asamasinda
ogrencilere bir STEM etkinliginde ortaya cikacak bir Mars kolonisi
tasarlamalari i¢cin Tinkercad programi ile cizildi. Secilen hikayede
ogrencilerin karsilastigi bir sorun olan Mars'ta bir koloni tasarlamak i¢in
STEM &greniminde kullanilan materyaller saglandi. Mars kolonisi
tasarimi, 6grenci gruplarina materyal dagitilarak gerceklestirildi.

Sekil 4

Hikdaye Yazma Sureci Sonunda Ortaya Cikan Mars Kolonisinin Cizim Ornekleri
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Sekil 5
Yazilan Hikayenin Dijital Ortama Aktarimi ve Mars Kolonisi Resimlerinin
Tinkercad ile Cizim Ve Tasarim Sureci
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6. Hafta (Deniz Feneri)

Dorduncu STEM etkinligi icin ilk olarak 6grencilere deniz feneri ile ilgili
onbilgilerini ortaya koyacak sorular soruldu. Ardindan o6grencilerden
deniz kenarinda olan bir sehirde yasadiklarini hayal etmeleri ve bu
sehirde deniz fenerinin  bulunmadigini  ddsunmeleri istendi.
Olusturduklari dusuncelerini bir hikaye esliginde dagitilan formlara
yazmalari istendi. Hikayeler okunduktan sonra yapilan secim ile en lyi
hikayeye karar verildi. Devaminda ise secilen hikaye ile ilgili deniz feneri
resimleri 6grenci gruplari tarafindan yapildi. Secilen hikaye égrencilerin
grup c¢alismasi story jumper programiyla dijital ortama aktarild.
Olusturulan dijital hikaye kitabinin icerisinde uygun bolumlere
ogrencilerin ¢izmis oldugu deniz feneri resimleri eklendi. Hikayede
gecen deniz fenerinin olmayisina iliskin  problemin ¢ézumu igin
ogrencilerden tinkercad programi  kullanilarak STEM  etkinli
kapsaminda ortaya cikarilacak Urunun tasariminin yapilmasi saglandi.
Secilen hikayede ogrencinin karsilastiglr problem olan deniz feneri
tasarimiyapiminda STEM temelli calisma icin gerekli malzemeler temin
edildi. Malzemeler 6grenci gruplarina dagditilarak deniz feneri yapimi
gerceklestirildi.

Sekil 6

Deniz Feneri Cizim Ornekleri ve Dijital Ortama Aktarimi ve Tasarimi

e
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7. Hafta (Ruzgar Turbini)

Besinci STEM etkinligi olarak belirlenen razgar turbini hakkinda
ogrencilere bilgi verildi. RUzgar turbini ile elektrik Uretilebildigi bilgisine
ulasmalari saglandi. Bu bilgiler 1siginda dagitilan hikdaye yazma
formlarina elektrik olmayan bir yerde bulunduklarini dudsunerek bir
hikaye yazmalari istendi. Hikayeler sinif ortaminda okunduktan sonra
yapilan secim ile hangi hikayenin tasarimi yapilacagina karar verildi.
Tasarima gecirilecek olan hikayede yer alan ruzgar turbinine iliskin
resimle dgrenci gruplari tarafindan yapildi. Secilen hikaye égrencilerin
grup calismasl story jumper programiyla dijital ortama aktarildi.
Olusturulan dijital hikaye kitabinin icerisinde uygun bolumlere
ogrencilerin ¢izmis oldugu ruzgar turbini resimleri eklendi. Hikayede
gecen elektriksiz ortama iliskin problemin ¢dzUmu igin tasarlanan
razgar turbini tasarimlari tinkercad programi kullanilarak STEM
etkinlikleri kapsaminda ortaya cikarilacak Urunun tasariminin yapilmasi
saglandi. Secilen hikayede 6grencinin karsilastigl problem olan ruzgar
tdrbini  tasarimi  yapiminda STEM temelli calisma i¢cin gerekli
malzemeler temin edildi. Ogrenciler tarafindan projeye en uygun olarak
belirlenen hikayede karsilasilan problemin ¢o6zumu icin gerceklesecek
STEM tasarim malzemeleri 6grenci gruplarina dagditildi. OJrenci
gruplari dagitilan malzemeler ile rizgar tarbini yapimi gerceklestirildi.

sekil 7

RUzgdr Turbini Cizim Ornekleri ve Dijital Ortama Aktarim Sdreci

Sekil 8

RuUzgdar Turbini Resimlerinin Tinkercad Web 2.0 Programi ile Cizim ve
Tasarim Sdreci

72


https://doi.org/10.9779/pauefd

PAUEFD, 61, 60-93 [2024] https://doi.org/10.9779/pauefd.1355302

8. Hafta (Park Tasarimi)

Altinci STEM etkinligi kapsaminda yapilmasi planlanan park tasarimi
icin 6grencilere hikdye formlari dagitildi. Ogrencilerden anahtar
kavramlar yardimi ile parklarda uygun aydinlatmaya tasarimi igin bir
hikdye yazmalari istendi. Ogrenciler tarafinda yazilan hikayeler
dgrencilere  okundu. Ogrenciler tarafindan okunan hikayeler
icerisinden proje uygun en guzel hikayeyi secildi. Secilen hikaye uygun
resimler o6grenciler tarafindan cizildi. Hikaye ve cizilen resimler story
jumper programi kullanilarak dijital ortama aktarildi ve dijital bir hikaye
kitabi olusturuldu. Hikdyede gecen parkin tasari ve uygun aydinlatma
kavramlarina uygun tasarim tinkercad programi ile tasarlandi.
Ogrenciler tarafindan tinkercad programiile tasarlanan parkin yapimini
gerceklestirildi.

Sekil 9

Parkin Cizim Ornekleri, Dijital Ortama Aktarim Sureci ve Tasarimi

9. Hafta

Calismmamizin 9. haftasinda égrenciler yapilan tum STEM etkinliklerini
tamamlandiktan sonra 21. yUzyil 6grenme ve yenilenme beceri ol¢edi,
10-12 yas grubu &grencileri icin dijital okuryazarlik olcegi ve Web 2.0
araclarina yonelik farkindalik 6lcegdi son test olarak uygulandi.

10. Hafta

Calismanin son haftasinda ise arastirmaci tarafindan gelistirilen dijital
okuryazarlik ve STEM etkinligine yonelik gérusme formu 6grencilere
uygulandi ve ses kaydi alindi.

Verilerin Analizi

Arastirmanin deseni baglaminda o6ncelikle gerceklestirilen nicel
asamada 21. yuzyil 6grenme ve yenilenme beceri dlcegdi, 10-12 yas grubu
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ogrencileri icin dijital okuryazarlik 6lcegi ve Web 2.0 araclarina yonelik
farkindalik &lcedi kullanilarak ogrencilerin ontest ve sontest verileri
karsilastirilarak elde edilmistir. Alanyazin incelendiginde, calisma
grubunda 50'den fazla &grenci bulunan calismalar icin Kolmogorov-
Smirnov testinin, 50'den az égrenci bulunan ¢alismalar icin ise Shapiro-
Wilk normallik testinin uygun oldugu goérulmustur (Buyukozturk ve
digerleri,, 2008). Bu calismanin ¢alisma grubu 29 égrenciden olustugu
icin normalligi degerlendirmek icin Shapiro Wilk-W testi kullaniimistir.
Calismada grup sayisi 30 kisiden az oldugu icin parametrik olmayan
testlerden biri olan Wilcoxon isaretli siralar testi kullaniimistir. Bu test
yontemi, eslestiriimis (bagiml) érnekler T-testinin parametrik olmayan
esdegeridir. Ayrica arastirmanin nitel bolumunde, veri toplama araci
olarak yari yapilandirilmis gérusme formu kullanilarak icerik analizi
yoéntemiyle toplanan veriler analiz edilmis ve bazen dogrudan
katilimcilarin goruslerine yer verilmistir (O1, 02, O3...) ve verilen cevaplar
soru basliklarl altinda toplanmistir. Arastirma sorularina gore temalar
olusturulmustur. STEM alaninda uzman bir baska akademisyene
disarida tema kalmayacak sekilde tespit edilen temalari kategorilerle
karsilastirmasi talep edilmistir. Arastirmacilarin  tespit ettikleri
karsilastirmalar ile alan uzmanin karsilastirmalari arasindaki tutarlihiga
bakilmistir. Gorus birligi ve gorus ayrihgr miktari karsilastirma yoluyla
belirlenmis ve calismanin guvenirligi Miles ve Huberman'in (1994)
Guvenilirlik=gorus birligi/(gérus birligi +goérus ayrihd)*100 formulu
kullanilarak hesaplanmistir. Kodlayicilar arasinda %85 ((34/(34+6))*100)
gorus birligine varildigi icin arastirma guvenilirdir. Cunku kodlayicilar
aras! tutarlik oraninin en az %80 olmasi gerekmektedir (Miles ve
Huberman, 1994).

Bulgular

Arastirmanin birinci alt problemine iliskin olarak dijital okuryazarlik ve
STEM etkinliklerine katilan 4. sinif 6grencilerinin 21. ylzyill 6grenme ve
yenilenme olcegine iliskin yanit sonuclari tablo 1'de verilmektedir.

Tablo1
21. Yuzyil Ogrenme ve Yenilenme Becerileri Olcegi On Test ve Son Test
Wilcoxon isaretli Siralar Testi Analiz Sonuclari

Alt Oon N Sira Sira P Z Etki
Boyutlar Test Ortalamasi  Toplami Degeri
Son (d)
Test
Negatif 5 27.50
Yaraticilik  Sira 24 550 407.50 -.,00* -411 0.76
ve Pozitif O 16.98
Yenilenme Sira 29
Esit
Toplam
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Negatif 5 10.50 52.50
Elestirel Sira 22 14.80 325.50 .00* 0.6l
Dusunme Pozitif 2 i
ve Sira 29
Problem  Esit 3.28
Coézme  Toplam
Negatif © 1.75 70.50
Sira 20 14.03 280.50 .00* 0.49
Is Birligi ve Pozitif 3
iletisim  Sira 29 _
Becerisi  Esit 267
Toplam
Negatif 5 8.30 41.50
Sira 24 16.40 393.50 .00* 0.70
Pozitif O i
Toplam Sira 29
Esit 3.80
Toplam

Analiz sonuclarina gdre arastirmaya katilan &grencilerin dn-test
puanlarindan 21. yuzyil 6grenme ve yenilik becerilerinin alt boyutlari,
yaraticilik ve yenilenme (Z=-4.112 ve p=.00<.05), elestirel dusunme ve
problem ¢6zme (Z =-3.288 ve p=.00<.05), is birligi ve iletisim becerisi (Z=-
2.677 ve p=.00<.05) anlamli farkliliklar géstermistir. Bu baglamda, fark
derecelendirmelerinin sira ortalamasini ve sira toplamini dikkate
alirsak, farkin pozitif siralar veya son test puanlari lehine oldugu
goérulmektedir. Bu bulgulara gore dijital okuryazarlik ve STEM
etkinlikleri 21. yUzyilda 4. sinif 6grencilerine fayda saglayacagi ve 21.
yuzyillda 6grenme ve yenilenme becerileri ve alt boyutlari Uzerinde
olumlu bir etkiye sahip oldugu soylenebilir. Uygulamanin etki degerine
(Cohen) bakildiginda Wilcoxon isaretli testler etki degeri hesaplamasi
su formule goére yapilmistir: r = Z/4/N (Rosenthal, 1994). Uygulamalarin
21. yuzyil 6grenme ve yenilenme becerileri baglaminda calisma
grubundaki etki degeri alt boyutlar dUzeyinde orta duzeyde (di=.76, d,=
61, dz= .49) ve olcek genelinde de orta duzey de bir etkiye sahiptir
(dc=.70). Cohen’e (1988) gore d<0.2 degerleri kucuk, .2<d<0.8 degerleri
orta ve d=0.8 degerleri ise buyuk etki boyutunu ortaya koymaktadir.

Calisma grubu ogrencilerine nitel kisimda ikinci soru olarak “Sizce
derslerde Web 2.0 araclarini kullanmak arkadaslarinizla olan iliskilerinizi
nasil etkiledi?” sorusu yoneltilmistir. Tablo 2'de Web 2.0 araclari
temasinin arkadas iliskisi kategorisine ait kodlara yer verilmistir.
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Tablo 2
Web 2.0 Araclari Temasinin Arkadas iliskisi Kategorisine iliskin Kodlar
Ana Kategori Kodlar f %
Tema
-Sosyallesme 15 51.7
-Rekabet 1 3.4
-Yardimlasma 7 241
\gvreak;é'r? Arkadas iliskisi -Konusma becerisi 2 6.9
-Etkili iletisim 4 13.8
-Eglenceli vakit gecgirme 5 17.2
-Tanima 1 3.4

Tablo 2 incelendiginde Web 2.0 araclari temasinin arkadas iliskileri
kategorisinde elde edilen &grenci gorusleri kodlanmis ve ogrenci
gorusleri sosyallesme (f=15, %51.7), yardimlasma (f=7, %24.1), eglenceli
vakit gecirme (f=5, %17.2), etkili iletisim (f=4, %13.8), konusma becerisi
(f=2, %6.9), tanima (f=1, %3.4) seklinde belirlenmistir. Elde edilen gorusler
genel olarak incelendiginde; 6grencilerin arkadaslari ile yardimlasma
noktasinda Web 2.0 araclarindan etkilendikleri sdylenebilir. Bunun
yaninda oégrenciler Web 2.0 araclarini kullanirken arkadaslari ile etkili
iletisim kurarak eglenceli vakit gecirme firsati yakalamislardir. Bu
durumu égrenciler su sekilde ifade etmislerdir:

O12: “Arkadaslarimi daha iyi tanimamiza yardimci oldu. CUnkd grup ve
sosyallesme alaninda bizi gelistirdigini dasdndyorum.”

020: Arkadaslarimla iliskilerimi gelistirdi. “Onlarla daha fazla yakinlasma
firsati buldum.”

21. yuzyil 6grenme ve yenilenme odlceginde elde edilen nicel veriler ile
nitel kisimda ikinci soruya verilen cevaplarin birbirini destekler nitelikte
oldugu goérulmustur. Bu baglamda nitel bolumde arkadaslari ile ilgili
verdikleri cevaplar 21. yuzyil 6grenme ve yenilenme &élceginin is birligi ve
iletisimm beceresi alt boyutunda elde edilen sonuclarla paralellik
gostermektedir. Bu durum &égrencilerin ¢calisma sonunda arkadaslik
iliskilerini olumlu yénde gelistirdiklerini gostermektedir. Arastirmaya
katilan o6grencilere altinci soru olarak “Web 2.0 araclari ile tasarim
yapma ve dijital hikaye yazma becerinizin gelistigine inaniyor
mMusunuz?” sorusu sorulmustur. Tablo 3'de Web 2.0 araclari temasinin
tasarim yapma ve dijital hikdye yazma becerine katkisi kategorisine ait
kodlara yer verilmistir.
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Tablo 3
Web 2.0 Araclari Temasinin Tasarim Yapma ve Dijital HikGye Yazma Becerine
Katkisi Kategorisine lliskin Kodlar

Ana Kategori Kodlar f %
Tema
- Beceri 10 345
-Motive 4 13.8
Tasarim yapma ve dijital -Hayal gucu 10 345
Web 2.0 o .
Araclar hikaye yazma becerine '—'I:asarlm 3 10.3
katkisi -Hikaye yazma 12 41.4
-Dil Bilgisi 5 17.2
-Konusma becerisi 2 6.9

Tablo 3 incelendiginde Web 2.0 araclari temasinin tasarim yapma ve
dijital hikaye yazma becerine katkisi kategorisinde ogrencilerin
gorusleri kodlanmis ve égrenci gérusleri hikaye yazma (f=12, %41.4),
beceri (f=10, %34.5), hayal gucu (f=10, %34.5), dil bilgisi (f=5, %17.2), motive
(f=4, %13.8), tasarim (f=3, %10.3), konusma becerisi (f=2, %6.9) seklinde
siralanmistir. Verilen cevaplar incelendiginde &6grencilerin calismalar
sonucunda cesitli alanlarda becerilerinin gelistigi séylenebilir. OJrenci
ifade ornekleri su sekildedir:

O25: “Evet. Cunku Web 2.0 araclari (Story jumper, tinkercad, algoodo gibi)
bizim hayal gicumizu glglendiriyor ve bize katki sagliyor.”

O1: “Evet inaniyorum. Tinkercad ile tasarim yaptik ve hikdye yazdik. Bu sayede
yazma becerilerimiz gelisti.”

21. yUzyil 6grenme ve yenilenme dl¢eginin yaraticilik ve yenilenme alt
boyutunda elde edilen nicel veriler ile nitel kisimmda “Web 2.0 araclari ile
tasarim yapma ve dijital hikaye yazma becerinizin gelistigine inaniyor
musunuz?” soruna verilen cevaplarin birbirini destekler nitelikte oldugu
goérulmustur. Bu baglamda nitel bolumde, beceri, hayal gucu, hikaye
yazma, konusma becerisi ile ilgili verdikleri cevaplar 21. yuzyil 6grenme
ve yenilenme 0dlceginin yaraticilik ve yenilenme alt boyutunda elde
edilen sonuclarla paralellik gostermektedir. Bu durum &grencilerin
calisma sonunda hayal guUclerinin gelistigini ve hikdye yazma
becerisinin gelistigini ifade etmistir. Arastirmanin ikinci alt probleme
iliskin dijital hikayerle STEM etkinliklerine katilan 4. sinif égrencilerinin
10-12 yas égrencilerine yonelik dijital okuryazarlik olcegdi cevaplarindan
elde edilen sonuclar Tablo 4'te gosterilmistir.
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Tablo 4
10-12 Yas Ogrencilerine Yénelik Dijital Okuryazarlik Olcegi On Test ve Son Test
Wilcoxon isaretli Siralar Testi Analiz Sonuclari

Alt Boyutlar OnTest N Sira Sira P Z Etki
Son Test Ortalamasi Toplami Degeri
(d)
Bilgiislem  Negatif 3 16.50
Sira 23 5.50 361.50 .000* - 0.75
Pozitif 3 15.06 4.044
Sira 29
Esit
Toplam
Negatif 3 10.17 3050
Sira 26 16.09 43450 .000* 0.76
iletisim Pozitif 0 -
Sira 29 4.092
Esit
Toplam
Negatif 5 11.10 55.50
Sira 23 15.81 379.50 .001* 0.62
. . Pozitif 1 -
Cuvenlik g, o 29 3384
Esit
Toplam
Negatif 4 7.38 29.50
Sira 25 16.75 43550 .000* 0.75
Problem Pozitif 0 -
Cozme Sira 29 4.073
Esit
Toplam
Negatif 5 3.00 15.00
Sira 24 17.50 420.00 .000* 0.81
Toplam Pozitif 0 -
Sira 29 4.379
Esit
Toplam

Yapilan analizler, dort alt boyuttan olusan dijital okuryazarlik élceginde
etkinlik dncesi ve sonrasl, ankete katilan égrencilerin alt boyutlardaki
bilgi islem (Z=-4.044 ve p=.00<.05), iletisim (Z=-4.092 ve p=.00<.05),
guvenlik (Z=-3.384 ve p=.00<.05) ve problem c¢dzme (Z=-4.073 ve
p=,00<,05) sonuclarinda anlamli bir fark oldugunu godstermistir. Bu
baglamda, fark derecesinin sira ortalamasi ve siralarin toplamini dikkate
alindiginda bu farkin son test notu lehine pozitif bir yonde, oldugu
gorulmektedir. Bu sonuclara dayali olarak dijital okuryazarlik ve STEM
etkinliklerinin 4. sinif dijital okuryazarlik becerileri ve tum alt boyutlar
Uzerinde olumlu bir etkiye sahip oldugu soylenebilir. Uygulamalarin
dijital okuryazarlik baglaminda calismma grubundaki etki degeri alt
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boyutlar duzeyinde orta duzeyde (d:=.75, d>=.76, ds= .65, d4=.75) ve dlcek
genelinde de yuksek duzey de bir etkiye sahiptir (dc=.81).

Calisma grubu &grencilerine nitel calismada dordlUncu soru olarak
“Web 2.0 araclari ile dijital hikaye olusturmak Turkce dersi, konusma
becerisi, dilbilgisi kullanimi gibi alanlardan hangilerine katkida
bulundu?” sorusu yoneltiimistir. Tablo 5'de Web 2.0 araclari temasinin
Turkce dersi, konusma becerisi, dilbilgisi kullanimi gibi alanlardaki
katkisi kategorisine ait kodlara yer verilmistir.

Tablo 5
Web 2.0 Aracglari Temasinin Turkge Dersi, Konusma Becerisi, Dilbilgisi
Kullanimi Gibi Alanlardaki Katkisi Kategorisine lliskin Kodlar

Ana Kategori Kodlar f %
Tema
- Dil becerisi 3 10.3
Turkge dersi, konusma -Okuma becerisi 3 10.3
Web 2.0 becerisi, dilbilgisi -Yazma becerisi 5 17.2
Araclari  kullanimi gibi -Dil bilgisi 3 10.3
alanlardaki katkisi -Gelisim 12 41.4
-Fayda 12 41.4

Tablo 5 incelendiginde Web 2.0 araclari temasinin Turkcge dersi,
konusma becerisi, dilbilgisi  kullanimi  gibi alanlardaki katkisi
kategorisinde &grenci gorusleri kodlanmis ve o6grenci géruslerinin
gelisim (f=12, %41.4), fayda (f=12, %41.4), yazma becerisi (f=5, %17.2), dil
becerisi (f=3, %10.3), okuma becerisi (f=3, %10.3), dil bilgisi becerisi (f=3,
%10.3) seklinde siralandigi gérulmustur. Verilen cevaplar incelendiginde
ogrencilerin Turkce dersine olan ilgilerinin arttigl, okuma, yazma ve dil
becerilerinin  gelistigi, dil bilgisi alaninda gelisim sagladiklari
gozlemlenmistir. OJrenci ifade érnekleri su sekildedir:

O3: “Katkida bulundu. En cok dilbilgisi alaninda katki saglad.. Okumam
hizlandi. Konusmam olumlu yénde etkilendi.”

O16: “Turkce de noktalama isaretlerini nerede ve nasil kullanabilecedimi
ogrendim. Resim ¢izme becerim gelisti.”

10-12 yas 6grencilerine yonelik dijital okuryazarhk olcegi bilgi islem
ve iletisim alt boyutlarinda elde edilen veriler ile nitel calismanin
dorduncu sorusuna ogrencilerin  vermis olduklari cevaplar
birbirlerini destekler nitelikte olup ¢calisma sonucunda 6grencilerin
Turkcge dersi dil bilgisi ve konusma becerilerini gelistirmis oldugu
gorulmektedir. Ayrica konusma becerilerindeki gelisim ile iletisim
alt boyutunun sontest sonuclarindaki anlamli farklilik égrencilerin
iletisim becerileri gelistirdigini ortaya koymaktadir.

Arastirmanin ucuncu alt probleme iliskin dijital hikayelerle STEM
etkinliklerine katilan 4. sinif 6grencilerinin Web 2.0 araclarina yonelik
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farkindalik 6lcegine verdikleri cevaplardan elde edilen sonuclar Tablo
6'da gosterilmistir.
Tablo 6

Web 2.0 Araclarina Yénelik Farkindalik Olcegi On Test ve Son Test Wilcoxon
Isaretli Siralar Testi Analiz Sonuclari

Alt Boyutlar OnTest N Sira Sira P Z Etki
Son Test Ortalamasi Toplami Degeri
(d)
Bilme Negatif 2 6.00
Sira 26 3.00 400.00 .000* - 0.83
Pozitif 1 15.38 4.487
Sira 29
Esit
Toplam
Negatif 5 6.80 34.00
Sira 22 15.64 344,00 .000* 0.60
Algilama Pozitif 2 -
Sira 29 3.728
Esit
Toplam
Negatif 6 9.25 55.50
Sira 22 15.93 35050 .00m1* 0.62
Duygu Pozitif 1 -
Sira 29 3.3606
Esit
Toplam
Negatif 3 5.60 16.50
Sira 26 16.10 41850 .000* 0.80
Toplam Pozitif 0 -
Sira 29 4.347
Esit
Toplam

Tablo 6'ya gore Web 2.0 araclarina yénelik farkindalik dlcedi testinden
aldiklari 6n-test ve son- test puanlari arasinda sontest lehine istatistiksel
duzeyde (Z=-4.347 ve p=.00<.05) anlamli bir fark bulunmustur. Diger bir
ifadeyle dijital okuryazarlik ile STEM egitimi yaklasimi ile tasarlanan ve
uygulanan Web 2.0 araclarina yonelik farkindalik olumlu yonde gelistigi
soylenebilinir. Tablo 6'ya 'e gore 4. sinif 6grencilerinin Web 2.0 araclarina
yonelik farkindalik testinde bilme, algilama ve duygu alt becerilerinde
bulunan maddelerden aldiklari 6on-test son-test puanlari, bilme (Z=-
4,487 ve p=.00<.05), algilama (Z=-3.728 ve p=.00<.05) ve duygu (Z=-3.366
ve p=.00<.05) arasinda istatistiksel olarak anlamli bir fark bulunmustur.
Web 2.0 aracglarina yonelik farkindalik élceginden edilen sonuclar dijital
okuryazarlik ile STEM egitimi tasarim Web 2.0 araclari dlceginde
belirtilen bilme, algilama ve duygu farkindaliklarinin gelisimini
destekledigi sdylenebilir. Uygulamalarin Web 2.0 araclarina yonelik
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farkindalik baglaminda calisma grubundaki etki degeri alt boyutlar
duzeyinde ilk alt boyut olan bilme alt boyutunda yuksek (d= .83)
algilama ve duygu alt boyutlarinda orta duzeyde (d,=.60, dq4= .62) ve
olcek genelinde ise yUksek duzey de bir etkiye sahiptir (ds=.80).

Calismanin nitel basamadinda égrencilere birinci soru olarak, “Web 2.0
araclarinin  (tinkercad, storryjumper, padlet vb.) dijital teknoloji
(bilgisayar, tablet, cep telefonu vb.) kullaniminizi hangi yénde
etkiledigini dusUnuyorsunuz? sorusu yoneltilmistir.” Tablo 7'de Web 2.0
araclari temasinin dijital teknoloji kullanimina etkileri kategorisine ait
kodlara yer verilmistir.

Tablo 7
Web 2.0 Araclari Temasinin Dijital Teknoloji Kullanimina Etkileri Kategorisine
Iliskin Kodlar

Ana Kategori Kodlar f %
Tema
-Olumlu yénde etki 18 62.0
Web 2.0 ) -Motive 4 13.8
Araclari Dijital teknolgjl ‘ _
kullanimina etkileri -Hayal gucu 1 379
-Konusma becerisi 4 13.8

Tablo 7incelendiginde Web 2.0 araclari temasinin, dijital teknoloji
kullanimina etkileri kategorisinde 6grencilerin gorusleri kodlanmis ve
ogrenci gorusleri olumlu yonde etki (f=18, %62), hayal gucu (f=11, %13.8),
konusma becerisi (f=4, %37.9), motive (f=4, %13.8) seklinde siralanmistir.
Verilen cevaplar genel olarak incelendiginde &grencilerin arastirma
sirasinda katildiklart STEM egitiminde Web 2.0 araclarinin dijital
teknoloji kullanimina olumlu yénde etkiledigi ve motivasyonu arttirdigi
soylenebilir. Web 2.0 aracglari temasinin dijital teknoloji kullanimina
etkileri kategorisine ait dogrudan 6grenci ifade drnekleri su sekildedir:

O2: “Olumlu yénde etkiledi. Bu programlar el becerilerimi, hayal gldcimd,
konusma becerilerimi etkiledi.”

O21: “Olumlu ydnde etkiledi. lyi bir tasarimci oldugumun farkina vardim.”

Nitel ve nicel veriler birlikte degerlendirildiginde 6grencilerin olumlu
yoénde etkilenmeleri ve motive olduklarini dile getirmeleri Web 2.0
araclarina yonelik farkindalik 6lceginin duygu basamaginda elde edilen
istatistiksel olarak anlamli bir fark bulunmustur sonucu ile birbirlerini
desteklemektedir. Bu nedenle 6grencilerin Web 2.0 araclarini derslerde
kullanilarak ogrencilerin hayal gucuU ve konusma becerilerinin de
olumlu yonde etkilendigi ve 6grencileri motive ettigi sdylenebilir.
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Nitel Kisma Ait Bulgular

Bulgularda arastirma tasarimina gore ikinci asamada nitel veri analizi
yoluyla elde edilen bulgular yer almaktadir. Uygulama sonrasinda
ogrencilerle yapilan gérusme sonuclarina goére cevaplar Web 2.0
araclari ve STEM olmak Uzere iki ana baslik altinda analiz edilmistir.
Arastirmalarda Web 2.0 araclarinin ve STEM uygulamalarinin
dgrencilere neler kazandirdigi incelenmeye cahlisiimistir. OJrencilerin
verdigi cevaplar kodlanarak tablolarda gésterilmistir.

Ogrencilere UcUncU soru olarak, “Web 2.0 araclarini kullanirken
zorlandiginiz kisimlar oldu mu?” sorusu yoneltilmistir. Tablo 8'de Web
2.0 araclari temasinin karsilasilan zorluklar kategorisine ait kodlara yer
verilmistir.

Tablo 8
Web 2.0 Araclari Temasinin Karsilasilan Zorluklar Kategorisine lliskin Kodlar
Ana Kategori Kodlar f %
Tema
-Bilisim becerisi 8 27.6
Karsilasilan zorluklar zorluklari 9 31.0
Web 2.0 -Somutlastirma 10 34.5
zorluklari 9 31.0
Araclari

-Tasarim zorluklari
-Program kullanma
zorluklari

Tablo 8 incelendiginde Web 2.0 araclari temasinin karsilasilan zorluklar
kategorisinde elde edilen 6drenci gorUsleri kodlanmistir. OJrencilerin
gorusleri tasarim (f=10, %34.5), somutlastirma (f=9, %31.0), program (f=9,
%31.0), bilisim becerisi (f=8, %27.6) seklinde siralanmistir. Ogrencilerin
verdikleri cevaplar incelendiginde yapilan uygulamanin cesitli
alanlarinda 6grencilerin zorluk yasadigi fark edilmistir. Web 2.0 araclari
temasinin karsilasilan zorluklar kategorisine ait dogrudan égrenci ifade
ornekleri su sekildedir:

OT11: “Web 2.0 araclarini kullanirken bazen zorlandim. En ¢ok story jumper,
padlet ve tinkercad kullanirken zorlandim.”

O23: “Evet zorlandigim kisimlar oldu. Esyayi yerine koymak ya da cevirmek
benim igin zorlayiciydi. Algoodo programinda boyut ayarlamak ¢ok zordu.”

Ogrencilere besinci soru olarak, “STEM nedir? Sizce fen dersinde
kullandiginiz dijital teknoloji STEM in bir parcasi midir?” sorusu
yoneltilmistir. Tablo 9'da STEM temasinin STEM tanimi kategorisine ait
kodlara yer verilmistir.
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Tablo 9
STEM Temasinin STEM Tanimi Kategorisine iliskin Kodlar
Ana Kategori Kodlar f %
Tema
-Yeni deneyimler 5 17.2
-Motive 4 13.8
-Hayal gucu 1 379
STEM  STEM tanimi -Teknoloji 10 345
-MUhendislik 10 345
-Matematik 10 34.5
-Fen 10 34.5

Tablo 9 incelendiginde STEM temasinin STEM tanimi kategorisinde elde
edilen égrenci gorusleri kodlanmis ve 6grenci gorusleri hayal gucu (f=11,
%37.9) fen (f=10, %34.5), teknoloji (f=10, %34.5), muhendislik (f=10, %34.5),
matematik (f=10, %34.5), yeni deneyimler (f=5, %17.2), motive (f=4, %13.8)
seklinde siralanmistir. Verilen cevaplar incelendiginde ogrencilerin
STEM'in ne oldugu bildikleri ve STEM'e olan ilgilerinin arttigini, hayal
guclerinin artigiicin daha uretken hale geldikleri soylenebilir. Ayrica fen
bilgisi dersinde kullanilan teknolojinin STEM'in bir parcasi oldugu
goérusu ortaya cikmistir. Ogrenci ifade érnekleri su sekildedir:

Ol: “STEM fen, teknoloji muhendislik ve matematigin birlesmesidir. Fen
STEM'in bir pargasidir. CunklU STEM de fen bilgisi dersi de vardir.”

O23: STEM fen, teknoloji, matematik ve muhendisligin birlesmesidir. Bence
dijital teknoloji, STEM ile ilgilidir. Cankl STEM'de fen dersi vardir ve STEM
teknolojik bir uygulamadir.”

Tartisma ve Sonug¢

Arastirmanin birinci alt problemi kapsaminda &grencilerin 21. yuzyil
ogrenme ve yenilenme becerileri dlcegi ontest ve sontest arasinda
sontest lehine istatistiksel olarak anlamli bir fark oldugu tespit
edilmistir. Uygulamanin ogrenciler Uzerindeki etki degeri de orta
duzeyde oldugu tespit edilmistir. Alanyazin incelendiginde arastirmani
bu sonucunu destekleyecek calismalarin  oldugunu gdérmek
mumkunduar. MEB (2016), &grencilere 21. yuzyll becerilerini
kazandirmada STEM egitiminin ne kadar onemli oldugunu
vurgulamaktadir. Sahin vd. (2014), bilim, teknoloji, muhendislik ve
matematikle ilgili ders disi STEM etkinliklerinin 6grenciler Uzerindeki
etkisini incelemis ve STEM etkinliklerinin ogrencilerin 21. yuzyildaki
becerilerini gelistirebilecedi sonucuna varmistir. Tanin (2021), STEM
egitimi etkinlikleri ile 21. yUzyil becerileri arasindaki iliskiyi arastirdigi
calismasinda, okul oncesi STEM &6greniminin 21. yUzyil becerilerinin
kazanilmasina katki sagladigini rapor etmistir. Arastirma, 21. yuzyilin
ogrenme ve yenilik becerilerinin calismma grubunda uygulanan
butunlesik STEM egitimi yaklasiminin etkililiginin yuksek duzeyde
oldugunu ortaya koymustur. Ancak programa baktigimizda teknoloji

83


https://doi.org/10.9779/pauefd

PAUEFD, 61, 60-93 [2024] https://doi.org/10.9779/pauefd.1355302

kullaniminin yetersiz oldugunu, ¢cocuklari derinlemesine dustnduren
merak ve proje bazli uygulamalarin yeterli olmadigi gérulmektedir.
Literature bakildiginda bu durumu destekler sonuclara da rastlamak
mumkundur. Nitekim Gelen (2017)" de 21. yuzyil Uzerine yaptigi
arastirma bu becerilerin mevcut uygulamada yetersiz oldugunu ve
egitim sistemindeki cogu mufredatin kapsami disinda kaldigini ifade
etmistir. Celebi ve Altuncu (2019), arastirmalarinda 6grencilerin 21. yuzyil
becerilerinin edinmeleri icin materyallerin hazirlanmasi, 21. yuzyil
becerilerine sahip ogretmenlerin  durumlarinin incelenmesi ve
mufredatta yer alacak kazanimlarla yetistirilmesi gerektigini
savunmugslardir.

Arastirmanin ikinci alt problemine goére uygulanan ogrencilere
uygulanan dijital okuryazarlik olceginin on test ve son test verileri
degerlendirilmis ve analiz edilmistir. Bu baglamda elde edilen bulgulara
goére STEM egitimi uygulamalarina katilan calisma grubundaki
ogrencilerin 6n test ve son test ortalama puanlarl arasinda anlamli
farkhlik bulunmustur. Olcedin bilgi islem alany, iletisim alani, glvenlik
alani, problem c¢6zme alani alt boyutlarinda sontest lehine anlamli
duzeyde fark oldugu belirlenmistir. Ve uygulamanin etki duzeyinin
olcegin alt boyutlar baglaminda orta duzeyde iken olcek genelinde
yuksek bir etkiye sahip oldugu ortaya konulmustur. Yapilan calismanin
analizleri sonucunda hazirlanan STEM egitimi etkinliklerinin cocuklarin
dijital okuryazarlik becerilerini olumlu yonde gelistirdigini ortaya koyar
niteliktedir. Bu bulgular gerceklestirilen gérusme sonuclariyla da
drtusmektedir. Ogrencilerden alinan cevaplar buna isaret etmektedir.
Benzer sekilde, ogrencilerinin dijital okuryazarliklarini artirdigini
gosteren farkli arastirmalarda alanyazinda yer almaktadir. Cigerci (2016),
dijital hikayelerin, birden fazla beceriye hitap ettigi icin dinleme ve
dinledigini anlama gelisimi Uzerinde olumlu bir etkiye sahip oldugunu
ve motive ettigini tespit etmistir. Mangal ve Fidan (2022), dijital
hikayeleme uygulamalarinin 6grenme ortamlari Uzerinde olumlu bir
etkiye sahip oldugunu ve 6grencilerin ¢esitli becerileri gelistirmelerine
yardimci oldugunu bulmuslardir. Hung vd. (2012), tarafindan yapilan bir
arastirma, dijital hikayelerin &grencilerin akademik performansi,
problem ¢cdzme becerisi gelisimi ve motivasyonu Uzerinde olumlu bir
etkisi oldugunu belirtmesi arastirmadaki sonuclarla paralellik
gostermektedir.

Arastirmanin Ug¢uncu hipotezi baglaminda &grencilerin Web 2.0
araclarina yonelik farkindaliklari analiz edilmis ve dgrencilerin éntest ve
sontest arasinda sontest lehine istatistiksel olarak anlamli bir fark
oldugu ortaya cikmistir. Benzer sonug dlcegin alt boyutlari olan bilme,
algilama, duygu farkindaliklari icinde gecerlidir. Bu bilgiler
dogrultusunda STEM ile Web 2.0 araclari ile yapilan uygulamalarin fen
ogretiminin égrencilerin Web 2.0 araclarina yénelik farkindaliklari
uzerinde olumlu bir etkisi bulundugu soylenebilir. Gerceklestirilen

84


https://doi.org/10.9779/pauefd

PAUEFD, 61, 60-93 [2024] https://doi.org/10.9779/pauefd.1355302

goérusmelerde o&grencilerin  kendilerini bu dijital Web araclarini
kullanmada daha yetkin hale geldiklerini ifade etmeleri ile olduklarini
dile getirmeleriyle &ortusmektedir. Uygulamanin etki duzeyine
bakildiginda olcegdin ilk alt boyut olan bilme alt boyutunda yuksek etki,
algilama ve duygu alt boyutlarinda orta dlUzeyde bir etki tespit edilirken
olcek genelinde ise yuksek duzey de bir etkiye sahip oldugu tespit
edilmistir.  Alanyazin incelendiginde bu durumu destekler bazi
calismalar bulunmaktadir. Topuz vd. (2015), Web 2.0 kavraminin 2004
yilindan itibaren kullanildigini ancak 2008 yilindan itibaren akademik
calismalarda  dneminin  arti@inin  belirtmektedir.  OJrencilerin
ogrenmelerindeki dnemli olumlu degisimin nedeni, Web 2.0 araclari ile
yapilan etkinliginin ilgi ¢cekici ve motive edici olmasi, egitim ortaminda
aktif olmasi, etkinlik sonunda bir Urdn ortaya cikarmasi ve bunun
sahiplenmeyi 6grenmesi olabilecegini savunmuslardir. Bu baglamda
Web 2.0 teknolojisi kullanilarak yapilan &gretimin 6grencinin
ogrenmesini olumlu ydénde etkiledigi ve dersin akademik basarisina
olumlu katki sagladigl tespit edilmistir. Jena vd. (2018), yaptiklari
calismada Web 2.0 teknolojisinin uygulanmasinin 6grenci performansi
acisindan etkili oldugunu bulmuglardir. Korkmaz vd. (2019),
calismalarinda Web 20 uygulamasinin ogrencilerin  akademik
basarilarina olumlu etkisi oldugunu bulmuslardir. Bu calismalarin
sonuclari arastirma sonuclari ile benzerlik gostermektedir. Dolayisiyla
bu calismanin sonugclari fen bilgisi kazanimlarinin aktariminda Web 2.0
araclarinin kullanimi 6grenme ortamlarinin degisimi icin i1sik tutabilir.

Arastirmanin doérduncu alt problemi , nitel verilerden elde edilen
bulgular ile degerlendirilmistir. Yapilan &grenci gérusmeleri
neticesinde ulasilan sonuclara bakildiginda, 6grencilerin Web 2.0
araclarini  kullanmalari dijital teknoloji kullanimini hangi yonde
etkilendigini, Web 2.0 araclarini kullanmak arkadaslari ile olan iliskilerini
nasil etkiledigini, Web 2.0 araclari ile dijital hikaye olusturmak Turkce
dersi, konusma becerisi, dilbilgisi kullanimi gibi alanlardan hangilerine
katkida bulundugunu, Web 2.0 araclarini kullanirken zorlandigi alanlari
ve STEM calismalar ile dijital hikdye olusturmanin gelisimlerine
etkilerinin  neler oldugu belirlenmistir. Ogrencilerle yapilan
goérusmelerde bazi o6grenciler Web 2.0 araclarini kullanmak teknoloji
kullanimini olumlu yonde etkiledigini sdylemistir. Calismaya katilan 29
ogrenciden 18'i olumlu ydnde etkiledigini belirtmislerdir. Ayrica verilen
cevaplardan yapilan etkinliklerin hayal guclerinin gelismesine de katki
sagladigi gérulmektedir. Bunlarla iliskili olarak &grencilerin gruplar
halinde STEM etkinlikleri ile yazdiklari dijital hikayeler, arkadaslari ile
sosyallesmelerine katki saglandigini, onlarla yardimlasarak eglenceli
vakit gecirdiklerini belirtmislerdir. Calismaya katilan 29 6grencinin 15i
sosyallestigini, 7'si yardimlastigini, 51 eglenceli vakit gecirdigini
soylemisleridir. Ayrica &grencilerden bazilari etkinlikleri sirasinda
ogretmenleri ile eglenceli ve verimli vakit gecirerek gelisim
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sagladiklarini, 6gretmenlerini daha iyi taniyarak olumlu etkilendiklerini
dile getirmislerdir. Bu bulgular, calismanin nicel kisminda yer alan dijital
okuryazarlik ol¢ceginin tum alt boyutlarinda ilk test ve son test
uygulamalarina katilan 6grencilerin sonuclarinda anlamh bir fark
oldugunu gésteren sonuclar ile genel olarak paralellik géstermektedir.
Alanyazin incelendiginde benzer sonuclara ulasmis calismalar oldugu
gorulmektedir. Bolath ve Korucu (2018) yaptiklari calismada, Web 2.0
teknolojilerinin sinifta kullanilmasinin dégrencilerin derse olan ilgi ve
isteklerini  arttirdigr  sonucuna varmislardir. Palaigeorgiou ve
Grammatikopoulou (2016) yaptiklari calismmada Web 2.0 &3renme
etkinliklerinin 6grenciyi 8grenme surecinin merkezine koydugu, bunun
da ogrenciler ve égretmenler arasindaki guveni ve diyalogu artirdigi
sonucunu elde etmislerdir. Alanyazinda benzer calismalar
incelendiginde, yapilan calismayi destekler nitelikte sonuclarin oldugu
gorulmektedir.

Katilimcilara Web 2.0 aracglarini kullanarak Turk¢e dersi, konusma
becerileri, dil bilgisi gibi alanlara katki saglayan dijital hikayeler
olusturma calismalari sirasinda neler &égrendikleri soruldugunda,
ogrencilerin Turkgeyi etkili kullanma becerilerinin gelistigini, konusma
becerisine ve dil bilgisine fayda sagladigini sdylediler. Bunun yaninda
ogrenciler yapilan etkinliklerin dilbilgisi becerilerine, yazma becerilerine
ve okuma becerilerine de olumlu yénde katkl sagladigini dile
getirmislerdir.  Ardindan o&grencilerin yapilan etkinlikler sirasinda
kullanilan  Web 2.0 araclarini  kullanirken zorlandiklari alanlar
sorgulanmistir. Bu dogrultuda verilen cevaplar incelendiginde
ogrencilerin en ¢ok tasarin basamaginda zorlandiklari géralmustur.
Ayrica programlarin kullanimi, somutlastirma ve bilisim becerileri
konularinda da zaman zaman sikinti yasadiklarini dile getirmislerdir.
Yapilan STEM calismalari ile dijital hikaye olusturmanin 6grencilerin
gelisimlerine etkileri incelendiginde 6grencilerin en ¢cok hikaye yazma
noktasinda en az ise konusma becerilerinin desteklendigini
dusunduklerini dile getirmislerdir. Ayrica 6grenciler yapilan etkinlikler
ile hayal guclerinin gelistigini, hikaye yazma becerilerinin arttirdiklarini,
motivasyonlarinin arttigini ve tasarim bilgi ve becerilerinin gelistigini
soylemislerdir. Alan yazin incelendiginde bu durumu destekler bazi
calismalar bulunmaktadir. Gurleroglu (2019), Web 2.0 uygulamalarinin
ogrenci basarisi, motivasyonu, tutumlari ve dijital becerileri Uzerindeki
etkisini incelemistir. Gurleroglu’'nun arastirma sonuclarina gére Web
2.0 uygulamalari kullanilarak islenen fen bilgisi dersinde 6grencilerin
performanslarinda ve motivasyonlarinda olumlu bir artis oldugu ortaya
konulmustur. Luo (2010), Bilgi Okuryazarligi dersi kapsaminda
Uuniversite ogrencileriyle yaptigl calismasinda Web 2.0 araclarinin en
cok bilgiye ulasma, elestirel ve yaratici dusunme, isbirlik¢i ¢calisma,
kavramlari canlandirma, aktif katilimi saglama gibi amaclarla
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kullanildigini  belirlemistir. Bu sonuclar, dijital hikayeler ile STEM
arastirmanin nitel sonuclariyla uyusmaktadir.

Etkinliklerin ardindan elde edilen nicel veriler 6grencilerin dijital
okuryazarlik ve 21. yUzyil becerilerini pozitif yonde etkiledigi sonucu nitel
bulgularla da desteklenmistir. Web 2.0 araclari ve hikaye yazma,
ogrencilerin  dijital dunyadan haberdar olmalarini, teknolojik
farkindaliklarini ve dijital dunyada daha aktif olmalarini saglamistir.
Web 2.0 araclari ile yazilan dijital hikaye ve STEM etkinlikleri sonrasinda
dijital teknoloji ile ilgili donanimlarinin artmasi, arastirmanin nicel
kisminda ulasilan yaraticilik ve yenilenme, elestirel dusunme ve
problem c¢oézme, is birligi ve iletisim becerilerine olan katki ile
ortusmektedir. Bu durum alanyazinda benzer sonuclara ait calismalarla
desteklenmektedir. Alanyazin incelendiginde Mete ve Batibay (2019),
Kahoot Web 2.0 aracl 6rnegi Uzerinden yaptigi calismasinda benzer
sekilde Web 2.0 araclarinin 6grenci motivasyonunu arttirdigini ve
derslere katilimi olumlu yonde etkiledigi ortaya koymustur. Gomleksiz
ve Pullu (2017), Toondoo Web 2.0 araci Uzerinde yUruttugu calismasinda
Web 2.0 araclari ile dijital hikayeler yazmanin égrencilerin akademik
basarilarini  arttirdigl, derslere  olumlu tutum gelistirmelerini
destekledigi ve aktif katilim saglanarak yazilan dijital hikayeler ile kalici
ogrenmenin saglandigi sonucuna ulasmistir. Bu baglamda Web 2.0
araclarinin kullanimin derslerde daha fazla yer verilmesi gerektigi
soylenebilir. Nitel veri analizinin sonucunda elde edilen bulgularin
sonuclari genel olarak degerlendirecek olursa, dijital hikaye ile STEM
etkinliklerinin, katilimcilarin  teknoloji  kullanimini  olumlu yoénde
etkiledigi, hayal guclerini gelistirdigi, arkadaslari ile sosyallesmelerine
katki sagladigl, ayrica etkinliklerin 6grencilerin dilbilgisi becerilerini,
yazma becerilerini ve okuma becerilerini de olumlu yénde etkiledigi
soylenebilir.

Sinirhihiklar

Dijital hikayelerde kullanilan STEM etkinliklerinin 6grencilerin 21. yuzyil
ogrenme ve yenilenme becerilerine, dijital okuryazarliklarina, Web 2.0
araclarina yoénelik farkindaliklarina etkisi tespit edilebilmesi icin fen
bilimleri, matematik, gdrsel sanatlar ve sosyal bilgiler dersleri
kazanimlari ile sinirhdir. Arastirma 2022-2023 egitim ogretim yil ile
sinirhdir. Arastirmanin yapildigi okulda ¢alisma grubuna denk baska bir
sinif bulunmamasi arastirmanin diger bir sinirliligidir. Ek olarak yapilan
calisma ogrenci gorusmeleri ve o6grencilerin vermis olduklari cevaplar
ile sinirhdir.

Oneriler

Arastirmada dijital hikaye ile kullanilan STEM etkinliklerinin 6grenciler
tarafindan begenildigi ve dgrencileri sosyallestirdigi gozlemlenmistir.
Bu netice 1si1ginda, benzer STEM uygulamalarini é6gretmenlerin farkl
derslerde ya da ders disi/ okul disi ortamlarda da kullanmalarinin faydal
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olabilecedi dusUnUlmekte ve dénerilmektedir. Ogretmenlerin kendi
etraflarinda bir 6grenme agi olusturabilmeleri, arastirma, inceleme,
problem c¢dzme, drun gelistirme ve icat yapma becerilerini
gelistirebilmeleri icin ders iceriklerinin yani sira; dijital hikaye ile STEM
etkinliklerinin ders etkinliklerine eklemesi 6nerilmektedir.

Etik Kurul lizin Bilgisi: Bu arastirma, ilgili Universitenin Etik
Komisyonu'nun 04.03.2022 tarihli 03-2022/08 sayili karari ile alinanizinle
arastirma gerceklestirilmistir.

Yazar Cikar Catismasi Bilgisi: Yazarlarin beyan edecedi bir cikar
catismasi yoktur.

Yazar Katkisi: Her iki yazar da calismaya katkida bulunmuslardir.
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Abstract

In this study, it was aimed to determine the effect of STEM
activities used in digital stories on the 2ist century skills, digital
literacy and awareness of Web 2.0 tools of primary school 4th
graders. The research was designed according to the mixed
method and conducted in an explanatory design. In the
quantitative dimension of the research, a single group pre-test-
post-test from the pre-experimental models was applied, and
in the qualitative dimension, case study was preferred. 10-12
age group students’ digital literacy scale, Web 2.0 tools
awareness scale, 2Ist century learning and innovation skills
scale were used for quantitative data, and semi-structured
interview form was used for qualitative data. In the study, 7
STEM activities developed within the scope of digital stories,
focusing on the 4th grade science course outcomes, were
implemented. As a result of the study, it was found that STEM
activities positively affected students' 2Ist century skills and
supported the development of their awareness of Web 2.0 tools.
When the qualitative findings were analyzed, it was seen that
it positively affected students' use of digital technology. It is
thought and recommended that the activities used can be
useful for teachers’ usage in their lessons and extracurricular
times.
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Introduction

Education is one of the most important elements affecting our social life,
and it is one of the key to raising creative, curious, thinking, communicative
and adaptable people in the technical field (Belek, 2018). The formation of
a generation that can find answers to the changing and developing world
conditions should not only be based on knowing information, but also on
finding effective solutions to the problems they face (Tekin Poyraz, 2018).
This means that individuals need to acquire many skills that can be called
21st century skills in addition to the existing basic skills (Eryilmaz & Uluyoal,
2015). In today's context, programs should be approached from an
interdisciplinary perspective in order to raise individuals who have these
skills (Bircan & Calisicl, 2022). STEM: It is an approach that consists of the
English initials of the concepts of science, technology, engineering and
mathematics and uses these concepts intertwined (Bybee, 2013). In this
context, science, technology, engineering and mathematics (STEM)
education, which is formed by the combination of four different disciplines,
is of great importance to prepare individuals for the world of the future. It
is especially important to use multidisciplinary approaches and technology
from the early years of education and training (Cevik et al., 2022). It is well
known that technology serves as a bridge both in contemporary
approaches such as STEM education and in the teaching and learning of
almost all disciplines. In a technology-enabled, integrated STEM learning
environment, technology, content learning and professional career
education are often intertwined and inseparable. The technology
component (T) in STEM refers to the tools and delivery methods that help
students become technologically competent learners, users, and
consumers (Tamim et al., 2011).

Conceptual Framework

In the 2Ist century, where information is constantly changing and
developing, the need for digital literacy and the skills of using Web 2.0 tools
are seen as one of the basic competencies of individuals in education. In
this sense, Web 2.0 technologies support students' creative and critical
thinking (Elmas & Geban, 2012) and can encourage higher thinking skills to
improve their knowledge (Adcock & Bolick, 2011). 21st century skills can be
categorized under four main headings: 1. Key subjects and themes of the
21st century (English, Mathematics, Geography, Economics, Finance,
Entrepreneurship, Environmental Knowledge) 2. learning and innovation
skills (creativity and innovation, communication and collaboration and
problem solving) 3. information, communication and technology skills
(knowledge of information, communication, communication and
technology) 4. life and career skills (entrepreneurship, social and
intercultural skKills, leadership) (P21, 2009). In addition to all these, the use of
digital technology and robotic coding has recently been recognized as a
21st century skill within technology, information and media skills. There is a
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need for research on this subject in order for individuals to acquire these
skills.

Nowadays, children are intertwined with technology every day and
technology has become a part of their lives (Prensky, 2001). Children's daily
interaction with the online environment and the transfer of technology to
the educational environment requires the rational and correct use of
technology. The key role of the teacher here is to manage information
technology and create links between students and information
technology. In order to keep up with the rapid flow of information in which
students live, it is an important practice for education systems to integrate
Web 2.0 tools into lessons (GUnduzalp, 2022). In addition, Web 2.0 tools,
which are used to make learning more permanent, will undoubtedly
contribute to the widespread use of technology. These tools can be used
effectively in many areas such as creating, organizing, sharing information,
enabling group work, and providing the chance to interact (Gunduzalp,
2022; Top et al,, 2010). However, the active use of these positive effects in
the lesson can be realized with the active use of Web 2.0 tools by teachers.

Storytelling is as old as human history. Stories have been used as a teaching
tool to transfer knowledge from one generation to another (Smeda et al,,
2014). Day by day, technology, communication and media are changing in
the world. This development has affected every aspect of society, as well as
the stories that bridge the past and present and reflect the culture of the
society. Thanks to technology, stories have been transferred to the digital
environment and "digital stories" have been created with the interaction of
movement, sound and visual elements (Kurudayioglu & Bal, 2014). The
digital age affects the use of technology in educational environments. The
use of technology in education is increasing day by day. The integration of
traditional stories with digital media has created "digital stories". This is how
digital stories are used as an effective learning tool in the educational
environment (Sadik, 2008). It is possible to see the combination of STEM,
one of the integrated educational approaches in which technology is used
as a sub-discipline, and digital literacy (STEM+L) concepts in some studies
in the literature (Jiang, 2018; Jiang et al., 2019). However, it can be said that
the first starting point is the combination of science and literacy (Guzzetti
& Bang, 2010; Norris & Phillips, 2003). Some approaches emphasize the use
of literacy as a tool for learning science (Chen et al., 2013); others emphasize
the use of science as a context for practicing literacy (Fang et al., 2006). It is
seen that digital literacy is an indispensable field in the 21st century. In
addition to developing human beings, digital literacy facilitates teaching in
the context of teachers, and in the context of students, it is seen that 21st
century skills such as knowledge, skills and cooperation are gained faster
with the use of STEM. It is supported by many studies that the
implementation of STEM education integrated with digital literacy skills
can improve students' thinking power and logic in various knowledge
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areas (Jiang et al,, 2019). Digital storytelling has become increasingly
common for students to express and communicate themselves in and out
of school (Lenhart et al,, 2015). Digital storytelling is the process of using
various symbols such as images, text, pictures, video, music (Kress & Van
Leeuwen, 2001). In brief, it can be said that the intensive use of technology
is necessary and STEM education will serve as a bridge to this.

Related Literature

In recent years, there has been a rapid increase in STEM-related research.
It is seen that there are many studies on STEM education especially in
primary school, but most of the studies are related to science and science
education (Duban et al., 2018; Hathcock et al., 2015; Karakaya et al., 2019;
Savran Gencer et al., 2019) or affect STEM career development in primary
school children (Azgin & Senler 2019). Research shows that enabling
students to participate in STEM applications from primary school will not
only increase their interest in STEM applications but also eliminate
inequalities in education (LittleBits, 2018; Tran, 2018). STEM practices
develop problem solving and communication skills in students (Sarama et
al., 2018). Since information systems also have an inherent technological
component, it is stated that with its integration into the curriculum, it will
help to engage primary school students in STEM learning by increasing
students' interest in STEM (Lam et al., 2012). Being digitally literate is crucial
for STEM education, but it is also clear that people with this ability are eager
to learn new things and receive training. This is because technology makes
it easier to access information and deliver education online. Digital literacy
encompasses a variety of skills needed to succeed in the ever-growing
digital world. Today's classrooms offer a variety of options to develop
students' digital literacy, such as creating virtual classrooms, using Web 2.0
technologies, creating websites, preparing presentations, playing digital
games. Digital literacy includes the skills needed to access and use digital
tools as well as the psychological, cognitive, and social processes needed to
work in a technology-rich environment (Levin & Tsybulsky, 2017).

When we look at the research on digital stories in classrooms or online
teaching environments, it is seen that digital stories are used in science
education (Hung et al.,, 2012), preschool education (Husband, 2014; Yuksel,
20T11), physics education (Kahraman, 2013), financial education (Suwardy,
2013), foreign language education (Lee, 2014; Signes, 2010; Yang & Wu, 2012),
computer education (Wang & Zhan, 2010), and teacher education (Condy
et al, 2012; Karakoyun, 2014). While it is noteworthy that the research on
digital stories primarily focuses on some fields and educators in this field,
the fact that there is no national study investigating the relationship
between digital stories and STEM in the literature shows that the studies
are insufficient. However, considering the need to transfer these skills to
future generations, more research on students is needed to fill the gap.
Therefore, this study discusses the need for STEM education, the necessity
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of digital stories and the need for STEM education for the development of
digital literacy.

In this study, unlike other studies, it examines how students' digital story
literacy affects their lifelong learning and predictability. In addition, this
research aims to reveal the effect of STEM approach in digital stories on
primary school 4th grade students' 21st century learning and innovation
skills, digital literacy and awareness of Web 2.0 tools. In this perspective, the
problems of the research were determined as follows:

P1: Do STEM activities developed with digital stories have an effect on
4th grade students' 21st century learning and innovation skills?

P2: Does the use of STEM activities developed with digital stories have
an effect on 4th grade students' digital literacy?

P3: Does the use of STEM activities developed with digital stories have
an effect on 4th grade students' awareness of Web 2.0 tools?

P4: Does the use of STEM activities developed with digital stories
contribute to 4th grade students' use of Web 2.0 tools and their
awareness of STEM?

Method

In the research, a mixed research method that includes both quantitative
and qualitative research approaches was used. Mixed method research
neutralizes the weaknesses of quantitative and qualitative research
methods by utilizing each other's strengths (Creswell, 2017). The
explanatory design of the mixed method was preferred in the study.
Research using this model aims to combine quantitative and qualitative
methods and minimize the limitations of both approaches (Creswell, 2017).
The important part in this case is that one of the two data collected should
support the other data. In this study, qualitative data was considered as a
secondary data source supporting quantitative data. The quantitative part
of the study was designed according to the one-group pretest-posttest
model, which is one of the pre-experimental designs. In this design, a single
study group was administered the first test, then the intervention and
finally the post-test. The pretest and posttest were the same tests (McMillan
& Schumacher, 2010). In the qualitative part of the research, a semi-
structured interview form was used with the students. In line with the
ethical requirements of the research, the research was carried out with the
permission of the ethics commission of the relevant university with the
decision dated 04.03.2022 and numbered 03-2022/08.

Study Group of the Research

The study group of the research consists of 29 students (13 girls and 16 boys)
studying in the 4th grade of a primary school in a city center of Central
Anatolia in the 2021-2022 academic year. The study group was selected by
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convenient sampling method from non-random sampling methods. When
creating a convenience sampling method, the researcher works with the
most easily accessible participants or until he/she reaches a needed group
or focuses on a sample that offers the most diversity (Buyukdzturk et al,,
2012). The study was conducted with 4th grade students considering the
suitability of the 4th grade science, life science, visual arts, and
mathematics curricula for STEM activities as well as the readiness levels of
the students for the activities to be carried out. In addition, the researcher
selected the study group from the school where she worked as a teacher
in order to provide a more comfortable working environment and to obtain
quality observation data due to ease of access. Since there was no other
class equivalent to the experimental group in the school where the
application was carried out, only one group was studied.

Data Collection

The data were gathered through three different scales and a semi-
structured interview form. In accordance with the explanatory design,
which was preferred because it is the most appropriate design for the
nature of the research to be applied, the permission to use the 21st century
learning and innovation skills scale, digital literacy scale for 10-12 year old
students and awareness scale for Web 2.0 tools, which will be used as
pretest and posttest in the quasi-experimental method applied in the
guantitative step of the research, was obtained from the researchers who
developed the scales.

21st Century Learning and Innovation Skills Scale

The 21st century learning and innovation skills scale, which has three sub-
dimensions, was developed by Atalay (2015). These sub-dimensions are
"communication and collaboration", "creativity and innovation", "critical
thinking and problem solving". As a result of the analyzes, there are 39
items in the final version of the scale. In the light of the reliability analysis,
the Cronbach's alpha reliability coefficient of the entire scale was
determined as .955. In addition, the item-total correlations in the scale were
found to be between .381 and .954 and in this context, it was seen that the
scale had a consistent structure on the basis of items.

Digital literacy scale (DLS)

Another scale, the digital literacy scale for students aged 10-12, was
developed by Pala and Basibuyuk (2020). According to the exploratory
factor analysis, the scale has a 4-factor structure. These areas are named as
"computing", "communication", "security" and "problem solving". The four
factors of the scale explain 50.75% of the total variance. The percentage
interpretation of the total variance shows that the DLS is able to measure
the concept it is intended to measure. The structural value of the four-
factor scale obtained after the exploratory factor analysis was tested with
confirmatory factor analysis. Confirmatory factor analysis shows that the 4-
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factor model of the scale is compatible and the scale is validated. Cronbach
Alpha analysis and test-retest analysis were conducted to ensure the
reliability of the scale. The Cronbach Alpha reliability coefficient of the scale
was .877 and the correlation coefficient with test-retest analysis was .72. As
a result of the study, a 5-point Likert-type scale consisting of 21 items was
developed.

The Awareness Scale for Web 2.0 Tools

The last scale used in the quantitative section is the awareness scale for
Web 2.0 tools developed by Arslan and Ari (2021). The scale consists of a
total of 27 items with 3 factors. After the confirmatory factor analysis of the
scale, the 3-factor structure was confirmed by checking the appropriate
indicators. The Cronbach Alpha internal consistency coefficient of the scale
was found to be .93 and was found to be quite reliable. Within the scope of
the study, a 5-point Likert-type "The Awareness Scale for Web 2.0 Tools"
consisting of 3 factors and 27 items was developed for middle school
students. As a result, it was determined that the developed "The Awareness
Scale for Web 2.0 Tools" is a scale with proven validity and reliability that
can be applied to students.

Semi-structured Interview Form

In the study, data were collected by interview method, which is one of the
qualitative data collection methods. The interview method, which is one of
the data collection methods frequently used in qualitative research, was
developed to obtain the same type of information from different people by
focusing on the same subject (Patton, 2002). An 8-question form was
prepared in order to evaluate the activities and get in-depth answers. The
interview form was examined by 2 experts and it was decided to remove 2
guestions and make some additions. Thus, the form was found suitable for
the validity principle. As a result of the studies, the interview form, which
was finalized with 6 questions, was applied face-to-face with the study
group students.

Implementation Process of the Research

Some of the outcomes of the Ministry of National Education Science (2018),
Primary Mathematics (2018), Visual Design (2018), and Social Studies
Curricula (2018), which guide the activities focused on the science course:

Some of the Science Outcomes:
S.4.51.1. Compares the lighting tools used in the past and present.
S.4.51.2. Designs lighting devices that can be used in the future.

S.4.52.2. Discusses the importance of economical use of lighting tools in
terms of family and national economy.

S.4.7.1.2. Establishes a working electrical circuit. A circuit consisting of a light
bulb, battery and switch is requested.
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Some of the Mathematics Outcomes:
M.4.2.1.1. Names the sides and corners of a triangle, square and rectangle.
M.4.2.1.2. Determines the edge properties of square and rectangle.

M.4.215. Constructs simple structures in accordance with the models
drawn with equal cubes on isometric or squared paper.

M.4.32.2. Forms different geometric shapes with the same perimeter
length.

M.4.3.3.2. Associates the area of a square and rectangle with addition and
multiplication operations.

Some of the Social Studies Outcomes:
SS.4.3.2. Draws a sketch of the places used in daily life.

SS.4.4.]. Classifies the technological products around him/her according to
their usage areas.

SS.4.4.2. Compares the past and present uses of technological products.

SS.4.4.4. Develops ideas for designing unique products based on the needs
in the environment.

Some of the Visual Arts Outcomes:
VA.4.1.3. Makes choices to create unity of composition in visual art work.
VA.4.1.6. Makes three-dimensional works using different materials.

VA.4.17. Uses art elements and design principles while creating visual art
works.

Week 1and 2

A meeting was held to explain the activities to be carried out during the
implementation process and to inform both parents and students. The
necessary permissions were obtained from the parents to conduct the
study. The scales determined to investigate the gains to be gained with
STEM activities and their effectiveness were applied to the students as a
pre-test. Students were shown a slide presentation with video and visual
media content prepared for STEM activities. During the presentation,
STEM, digital literacy and Web 2.0 tools were mentioned. Previous STEM
products were introduced to the students. The activities to be done with
the students were mentioned.
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Figure 1

Study Group Pretest Application and Video Supported Lecture and Material
Presentation

Week 3 (Bridge Design)

Preparations were made for the activity with the students. Story forms
were distributed to the students for the first stage of the activity, the story
writing process. Students were asked to write a story based on the
concepts written on the form. After the story writing process was
completed, the stories were read in the classroom and the students'
favorite story was selected. Pictures related to the selected story were
made by student groups. The selected story was transferred to digital
media using the digital story writing program story jumper with the group
work of the students. The pictures drawn by the students were added to
the appropriate sections in the digital storybook. For the solution of the
problem in the story, students were asked to design the product to be
created within the scope of STEM activity using the tinkercad program. The
necessary materials were provided for STEM-based work in bridge
construction, which is the problem faced by the student in the selected
story. The materials were distributed to student groups and bridge
construction was realized.

Figure 2

Bridge Drawing Examples, Digital Designs and Concretization
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Week 4 (Catapult Making)

Necessary preparations were made for the next STEM activity. Students
who learned the steps of the activity first wrote their stories. Then the most
appropriate story was selected and illustrations were made. The selected
story was transferred to the digital environment using the story jumper of
the digital story writing program in student group work. The pictures
drawn by the students were added to the relevant sections of the digital
storybook created. To solve the story problem, a prototype was presented
to the students to design a product to be presented within the scope of the
STEM activity of the program. The materials required for the STEM-based
catapult building activity, which is the student's problem in the selected
story, were obtained. Catapults were built by distributing materials to
student groups.

Figure 3

Catapult Drawing Examples and Digital Transfer and Design With Story Jumper
Program
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Week 5 (Mars Colony Development)

The necessary preparation for the third STEM activity was done and the
students were allowed to complete the story writing process. Then, the
best story was selected. The pictures of the selected story were drawn by a
group of students and the stories were transferred to digital media using
the Story Jumper program. A picture drawn by the student was added to
the relevant part of the digital picture book. In the problem solving phase
of the story, a Mars colony was drawn with the Tinkercad program for
students to design a Mars colony that would emerge in a STEM activity.
Materials used in STEM learning were provided to design a colony on Mars,
a problem faced by students in the selected story. The Mars colony design
was realized by distributing materials to student groups.

Figure 4

Drawing Examples of The Mars Colony That Emerged at The End of The Story
Writing Process
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Figure 5

Transferring The Written Story to Digital Media and Drawing and Design Process
of Mars Colony Pictures With Tinkercad
%
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Week 6 (Lighthouse)

In the fourth STEM activity, students were first asked questions to reveal
their prior knowledge about lighthouses. Then, students were asked to
imagine that they live in a city by the sea and think that there is no
lighthouse in this city. They were asked to write their thoughts on the forms
distributed with a story. After the stories were read, the best story was
selected. Afterwards, lighthouse pictures related to the selected story were
made by student groups. The selected story was transferred to digital
media with the story jumper program. The lighthouse pictures drawn by
the students were added to the appropriate sections in the digital
storybook. In order to solve the problem of the absence of the lighthouse
in the story, students were asked to design the product to be created
within the scope of STEM activity using the tinkercad program. The
necessary materials were provided for STEM-based work in the design of
the lighthouse design, which is the problem faced by the student in the
selected story. The materials were distributed to the student groups and
the lighthouse was constructed.

Figure 6

Lighthouse Drawing Examples and Digital Transfer and Design

Week 7 (Wind Turbine)

Students were informed about the wind turbine, which was determined as
the fifth STEM activity. They were informed that electricity can be produced
with a wind turbine. In the light of this information, they were asked to write
a story on the story writing forms distributed, thinking that they were in a
place without electricity. After the stories were read in the classroom
environment, the selection was made and it was decided which story
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would be designed. The picture of the wind turbine in the story to be
designed was made by the student groups. The selected story was
transferred to digital media with the students' group work story jumper
program. Wind turbine pictures drawn by the students were added to the
appropriate sections in the digital storybook created. The wind turbine
designs designed for the solution of the problem related to the
environment without electricity in the story were designed using the
tinkercad program to design the product to be created within the scope of
STEM activities. The necessary materials were provided for STEM-based
work in the construction of the wind turbine design, which is the problem
faced by the student in the selected story. The STEM design materials to be
realized for the solution of the problem encountered in the story
determined by the students as the most suitable for the project were
distributed to the student groups. Student groups constructed the wind
turbine with the distributed materials.

Figure 7

Wind Turbine Drawing Examples and Digitalization Process

Figure 8

Drawing and Design Process of Wind Turbine Drawings with Tinkercad Web 2.0
Program
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Week 8 (Park Design)

Story forms were distributed to the students for the park design planned
to be done within the scope of the sixth STEM activity. Students were asked
to write a story for the design of appropriate lighting in parks with the help
of key concepts. The stories written by the students were read to the class.
Among the stories read by the students, the most beautiful story suitable
for the project was selected. The pictures suitable for the selected story
were drawn by the students. The story and the drawn pictures were
transferred to digital media using the story jumper program and a digital
story book was created. The design of the park mentioned in the story and
the appropriate lighting concepts were designed with the tinkercad
program. The park designed by the students with the tinkercad program
was constructed.

Figure 9

Drawing Examples of The Park, Digitalization Process and Design

Week 9

In the 9th week of our study, after the students completed all STEM
activities, the 21Ist century learning and innovation skills scale, the digital
literacy scale for 10-12 years old students and the awareness scale for Web
2.0 tools were applied as post-tests.

Week 10

In the last week of the study, the interview form for digital literacy and
STEM activity developed by the researcher was applied to the students and
audio-recorded.
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Data Analysis

In the context of the research design, the pretest and posttest data of the
students were obtained by comparing the pretest and posttest data of the
students using the 21st century learning and innovation skills scale, the
digital literacy scale for 10-12 years old students, and the awareness scale
for Web 2.0 tools. When the literature was examined, it was seen that the
Kolmogorov-Smirnov test was appropriate for studies with more than 50
students in the study group and the Shapiro-Wilk normality test was
appropriate for studies with less than 50 students (Buyukozturk et al,,
2008). Since the study group of this study consisted of 29 students, the
Shapiro-Wilk-W test was used to evaluate normality. Since the number of
groups in the study was less than 30, Wilcoxon signed-rank test, one of the
nonparametric tests, was used. This test method is the nonparametric
equivalent of the paired (dependent) samples T-test. In addition, in the
qualitative part of the study, a semi-structured interview form was used as
a data collection tool and the data collected by content analysis method
was analyzed and sometimes the views of the participants were included
directly (S1, S2, S3..) and the answers given were grouped under question
headings. Themes were created according to the research questions.
Another academician who is an expert in the field of STEM was asked to
compare the themes identified with the categories so that no theme was
left out. The consistency between the comparisons determined by the
researchers and the comparisons of the field expert was examined. The
amount of consensus and disagreement was determined through
comparison and the reliability of the study was calculated using Miles and
Huberman's (1994) Reliability = consensus/(consensus + disagreement)*100
formula. Since there was 85% ((34/(34+6))*100) consensus among the
coders, the study is reliable. Because the inter-coder consistency rate
should be at least 80% (Miles & Huberman, 1994).

Findings

Regarding the first sub-problem of the study, the results of the responses
of the 4th grade students who participated in digital literacy and STEM
activities regarding the 21st century learning and innovation scale are given
in Table 1.

Table 1
21st Century Learning and Innovation Skills Scale Pretest and Posttest Wilcoxon
Signed-Rank Test Analysis Results

Sub Dimensions Pretest N  Rank Row Total P Z Impact
Posttest Mean Value
(d)
Creativity and Negative 5 550 27.50
Renewal Rank 16.98 407.50 -.,00* -4711 0.76
Positive 24
Rank
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Equal 0
Total 29

Negative 5 10.50 52.50

Critical Thinking Ran'k' 22 14.80 325.50 .00* 0.61
and  Problem Fositive 2 _
. Rank 29 3.28

Solving

Equal

Total

Negative 6 1175 70.50
Cooperation Rank 20 14.03 280.50 .00* 0.49
and Positive 3 -
Communication Rank 29 2.67
Skills Equal

Total

Negative 5 830 41.50

Rank 24 16.40 393.50 .00* 0.70
Total Positive O -

Rank 29 3.80

Equal

Total

According to the results of the analysis, the sub-dimensions of 21st century
learning and innovation skills, creativity and innovation (Z=-4.112 and
p=.00<.05), critical thinking and problem solving (Z=-3.288 and p=.00<.05),
cooperation and communication skills (Z=-2.677 and p=.00<.05) showed
significant differences from the pre-test scores of the students
participating in the study. In this context, if we consider the rank mean and
rank sum of the difference ratings, it is seen that the difference is in favor
of positive ranks or post-test scores. According to these findings, it can be
said that digital literacy and STEM activities will benefit 4th grade students
in the 21Ist century and have a positive effect on learning and innovation
skills and sub-dimensions in the 21Ist century. Considering the effect size
(Cohen) of the implementation, Wilcoxon signed tests effect size
calculation was made according to the following formula: r = Z/4/N
(Rosenthal, 1994). In the context of 21Ist century learning and innovation
skills, the effect value of the interventions in the study group had a
moderate effect at the level of sub-dimensions (d1=.76, d2= .61, d3= .49) and
a moderate effect on the scale as a whole (dG=.70). According to Cohen
(1988), d<0.2 values show small, .2<d<0.8 values medium and d=0.8 values
show large effect dimension.

As the second question in the qualitative part, the study group students
were asked the question "How do you think using Web 2.0 tools in the
lessons affected your relationships with your friends?". Table 2 shows the
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codes belonging to the friend relationship category of the Web 2.0 tools
theme.

Table 2
Codes Related to The Friend Relationship Category of The Web 2.0 Tools Theme
Main Category Codes f %
Theme
-Socialization 15 51.7
-Competition 1 3.4
-Help 7 24.]
Web 2.0 Friend relationship -Speaking skills 2 6.9
Tools -Effective communication 4 13.8
-Having fun 5 17.2
-Recognition 1 3.4

When Table 2 is analyzed, the student opinions obtained in the friend
relations category of the Web 2.0 tools theme were coded and student
opinions were determined as socialization (f=15, 51.7%), cooperation (f=7,
241%), having fun (f=5, 17.2%), effective communication (f=4, 13.8%),
speaking skills (f=2, 6.9%), recognition (f=1, 3.4%). When the opinions
obtained are analyzed in general; it can be said that students are affected
by Web 2.0 tools at the point of helping their friends. In addition, students
had the opportunity to have fun by communicating effectively with their
friends while using Web 2.0 tools. Students expressed this situation as
follows:

S12: "It helped us get to know my friends better. Because | think it improved us in
the field of group and socialization."

S20: It improved my relationships with my friends. "I had the opportunity to get
closer to them."

The quantitative data obtained in the 21st century learning and renewal
scale and the answers given to the second question in the qualitative part
were found to support each other. In this context, the answers they gave
about their friends in the qualitative section are in parallel with the results
obtained in the cooperation and communication skills sub-dimension of
the 21Ist century learning and renewal scale. This shows that the students
improved their friendship relations positively at the end of the study. As the
sixth question, the students participating in the study were asked "Do you
believe that your ability to design and write digital stories has improved
with Web 2.0 tools?". Table 3 shows the codes belonging to the category
of contribution of Web 2.0 tools to designing and digital story writing skKills.

76


https://doi.org/10.9779/pauefd

PUJE, 61, 60-93 [2024] https://doi.org/10.9779/pauefd. 1355302

Table 3
Codes Related to The Category of Contribution of Web 2.0 Tools to Design and
Digital Story Writing Skills

Main Category Codes f %
Theme
- Skill 10 345
-Motive 4 13.8
Contribution to the ability -Imagination 10 34.5
Web 2.0 . . .
Tools tq ‘ deS|gQ and write —Deglgn 3 10.3
digital stories -Writing a story 12 41.4
-Language Arts 5 17.2
-Speaking skills 2 6.9

When Table 3 is analyzed, the opinions of the students in the category of
contribution of Web 2.0 tools to design and digital story writing skills were
coded and the student opinions were listed as story writing (f=12, 41.4%),
skill (f=10, 34.5%), imagination (f=10, 34.5%), grammar (f=5, 17.2%), motivation
(f=4,13.8%), design (f=3, 10.3%), speaking skill (f=2, 6.9%). When the answers
given are analyzed, it can be said that students' skills have improved in
various fields as a result of the studies. Examples of student expressions
are as follows:

S25: "Yes. Because Web 2.0 tools (such as story jumper, tinkercad, algoodo)
strengthen our imagination and contribute to us."

SI: "Yes, | believe so. We made designs and wrote stories with Tinkercad. In this
way, our writing skills improved.”

The quantitative data obtained in the creativity and renewal sub-
dimension of the 21st century learning and renewal scale and the answers
given to the question "Do you believe that your ability to design with Web
2.0 tools and write digital stories has improved?" in the qualitative part
were found to support each other. In this context, in the qualitative part,
the answers they gave about skill, imagination, story writing and speaking
skills are in parallel with the results obtained in the creativity and renewal
sub-dimension of the 21st century learning and renewal scale. This situation
stated that the students' imagination developed at the end of the study
and their story writing skills improved. The results obtained from the
answers of the 4th grade students who participated in STEM activities with
digital stories regarding the second sub-problem of the research are shown
in Table 4.
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Table 4
Pre-Test And Post-Test Wilcoxon Signed-Rank Test Analysis Results of Digital
Literacy Scale for 10-12 Years Old Students

Sub Dimensions Pretest N Rank Row P Z Impact
Posttest Mean Total Value
(d)
Information Negative 3 16.50
Technology Rank 23 550 361.50 .000* -4.04 0.75
Positive 3 15.06
Rank 29
Equal
Total
Negative 3 10.17 3050
Rank 26 16.09 434.50 .000* 0.76
— Positive 0
Communication Rank 59 -4.09
Equal
Total
Negative 5 1.10 55.50
Rank 23 15.81 379.50 .00T1* 0.62
Positive 1
Safety Rank 59 -3.38
Equal
Total
Negative 4 7.38 29.50
Rank 25 16.75 435.50 .000* 0.75
Problem Positive 0
Solving Rank 29 ~4.07
Equal
Total
Negative 5 3.00 15.00
Rank 24 1750 420.00 .000* 0.81
Positive 0
Total Rank 59 -4.37
Equal
Total

The analysis showed that there was a significant difference in the results of
the digital literacy scale consisting of four sub-dimensions in the sub-
dimensions of computing (Z=-4.04 and p=.00<.05), communication (Z=-
4.09 and p=.00<.05), security (Z=-3.38 and p=.00<.05) and problem solving
(Z=-4.07 and p=,00<.05) before and after the activity. In this context, when
the rank mean and the sum of the ranks of the degree of difference are
taken into account, it is seen that this difference is in a positive direction in
favor of the post-test grade. Based on these results, it can be said that
digital literacy and STEM activities have a positive effect on 4th grade
digital literacy skills and all sub-dimensions. The impact value of the
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practices in the study group in the context of digital literacy is moderate at
the level of sub-dimensions (d=.75, d»= .76, ds= .65, d+=.75) and has a high
level of impact across the scale (d+=.81).

As the fourth question in the qualitative study, the study group students
were asked the following question: "Which areas did creating digital stories
with Web 2.0 tools contribute to Turkish lesson, speaking skills, and
grammar use?". Table 5 shows the codes belonging to the category of the
contribution of the Web 2.0 tools theme in areas such as Turkish lesson,
speaking skills, and grammar use.

Table 5
Codes Related to The Category of The Contribution of The Web 2.0 Tools Theme
In Areas Such As Turkish Lesson, Speaking Skills, Grammar Use

Main Category Codes f %
Theme
- Language skills 3 10.3
Contribution in areas -Reading skills 3 10.3
Web 2.0 such as Turkish lessons, -Writing skills 5 17.2
Tools speaking skills, grammar -Linguistic knowledge 3 10.3
usage -Development 12 41.4
-Benefit 12 41.4

As seen in table 5, student opinions were coded in the category of the
contribution of the Web 2.0 tools theme in areas such as Turkish lesson,
speaking skills, grammar use, and student opinions were listed as
development (f=12, 41.4%), benefit (f=12, 41.4%), writing skills (f=5, 17.2%),
language skills (=3, 10.3%), reading skills (f=3, 10.3%), grammar skills (f=3,
10.3%). When the answers given were analyzed, it was observed that
students' interest in Turkish lessons increased, their reading, writing and
language skills improved, and they improved in the field of grammar.
Examples of student expressions are as follows:

S3: "It contributed. It contributed mostly in the field of grammar. My reading
accelerated. My speech was positively affected."

Sle: "I learned where and how to use punctuation marks in Turkish. My drawing
skills improved."

The data obtained in the information processing and communication sub-
dimensions of the digital literacy scale for 10-12 years old students and the
answers given by the students to the fourth question of the qualitative
study support each other, and as a result of the study, it is seen that the
students have improved their grammar and speaking skills in Turkish
lesson. In addition, the significant difference between the development in
speaking skills and the posttest results of the communication sub-
dimension reveals that students have developed communication skills.
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The results obtained from the responses of the 4th grade students who
participated in STEM activities with digital stories regarding the third sub-
problem of the study to the Web 2.0 tools awareness scale are shown in
Table 6.

Table 6
Web 2.0 Tools Awareness Scale Pretest and Posttest Wilcoxon Signed-Rank Test
Analysis Results

Sub Pretest N Rank Row P Z Impact
Dimensions Posttest Mean Total Value
(d)
Knowing Negative 2 6.00
Rank 26 3.00 400.00 .000* -4.48 0.83
Positive 1 15.38
Rank 29
Equal
Total
Negative 5 680 34.00
Rank 22 15.64 34400 .000* 0.60
. Positive 2
Detection Rank 29 -3.72
Equal
Total
Negative 6 925 55.50
Rank 22 1593 350.50 .00T* 0.62
. Positive 1
Emotion Rank 59 -3.36
Equal
Total
Negative 3 560 16.50
Rank 26 16.10 418.50 .000* 0.80
Positive 0
Total Rank 59 -4.34
Equal
Total

As seen in Table 6, there was a statistically significant difference (Z=-4.347
and p=.00<.05) between the pre-test and post-test scores of the Web 2.0
tools awareness scale test in favor of the post-test. In other words, it can be
said that digital literacy and awareness of Web 2.0 tools designed and
implemented with STEM education approach have developed positively.
According to Table 6, a statistically significant difference was found
between the pre-test post-test scores of the 4th grade students from the
items in the knowing, perception and emotion sub-skills in the awareness
test for Web 2.0 tools, knowing (Z=-4.487 and p=.00<.05), perception (Z=-
3.728 and p=.00<.05) and emotion (Z=-3.366 and p=.00<.05). It can be said
that the results obtained from the Web 2.0 tools awareness scale support
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the development of digital literacy and STEM education design Web 2.0
tools scale.. The impact value of the applications in the study group in the
context of awareness towards Web 2.0 tools in the context of awareness
towards Web 2.0 tools has a high level of impact in the first sub-dimension,
knowing sub-dimension (d=.83), medium level in perception and emotion
sub-dimensions (d,=.60, d3=.62) and high level of impact in the whole scale
(d+=.80).

In the qualitative step of the study, students were asked the first question,
"In which direction do you think Web 2.0 tools (tinkercad, storryjumper,
padlet, etc.) affect your use of digital technology (computer, tablet, mobile
phone, etc.)?" Table 7 shows the codes belonging to the category of the
effects of Web 2.0 tools on the use of digital technology.

Table 7
Codes Related to The Category of The Effects of Web 2.0 Tools on The Use of
Digital Technology

Main Category Codes f %
Theme
-Positive impact 18 62.0
Web 2.0 -Motive 4 13.8
Impacts on the use of
Tools o —
digital technology -Imagination n 379
-Speaking skills 4 13.8

When Table 7 is examined, the opinions of the students were coded in the
category of the effects of Web 2.0 tools on the use of digital technology and
the student opinions were listed as positive effect (=18, 62%), imagination
(f=11, 13.8%), speaking skills (f=4, 37.9%), motivated (f=4, 13.8%). When the
answers given are analyzed in general, it can be said that Web 2.0 tools
positively affected the use of digital technology and increased motivation
in the STEM education that the students participated in during the
research. Examples of direct student statements belonging to the category
of the effects of Web 2.0 tools on the use of digital technology are as follows:

S2: "It affected positively. These programs affected my hand skills, imagination
and speaking skills."

S21: "It affected me positively. | realized that | am a good designer."

When the qualitative and quantitative data are evaluated together, the
students' being positively affected and expressing that they were
motivated support each other with the result that there was a statistically
significant difference obtained in the emotion step of the awareness scale
for Web 2.0 tools. Therefore, it can be said that students' imagination and
speaking skills are also positively affected and motivated by using Web 2.0
tools in lessons.
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Findings of the Qualitative Section

The findings obtained through qualitative data analysis in the second stage
according to the research design are included in the findings. According to
the results of the interviews conducted with the students after the
application, the answers were analyzed under two main headings: Web 2.0
tools and STEM. In the researches, it was tried to examine what Web 2.0
tools and STEM applications bring to students. The answers given by the
students were coded and shown in the tables.

As the third question, the students were asked, "Did you have any
difficulties while using Web 2.0 tools?". Table 8 shows the codes belonging
to the category of difficulties encountered in the Web 2.0 tools theme.

Table 8
Codes Related to The Difficulties Encountered Category of The Web 2.0 Tools
Theme

Main Category Codes f %
Theme

-Computational skills 8 27.6

Challenges faced challenges 9 31.0

Web 2.0 -Concretization 10 345

challenges 9 31.0
Tools .

-Design challenges

-Difficulties using

programs

When Table 8 is examined, the student opinions obtained in the category
of difficulties encountered in the Web 2.0 tools theme were coded.
Students' opinions were listed as design (f=10, 34.5%), concretization (f=9,
31.0%), program (f=9, 31.0%), informatics skills (f=8, 27.6%). When the
answers given by the students were examined, it was realized that students
had difficulties in various areas of the application. Examples of direct
student expressions belonging to the difficulties encountered category of
the Web 2.0 tools theme are as follows:

S1: "I sometimes had difficulty using Web 2.0 tools. | had the most difficulty using
story jumper, padlet and tinkercad."

S23: "Yes, there were parts | had difficulty. It was challenging for me to put the
object in place or turn it. It was very difficult to adjust the size in the Algoodo
program."
As the fifth question, the students were asked, "What is STEM? Do you think
the digital technology you use in science class is a part of STEM?". Table 9
shows the codes belonging to the STEM definition category of the STEM
theme.
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Table 9
Codes Related to The STEM Definition Category of The STEM Theme
Main Category Codes f %
Theme
- New experiences 5 17.2
-Motive 4 13.8
-Imagination 1 379
STEM STEM definition -Technology 10 345
-Engineering 10 345
-Mathematics 10 345
-Science 10 345

When Table 9 is examined, the student opinions obtained in the STEM
definition category of the STEM theme were coded and the student
opinions were listed as imagination (f=11, 37.9%) science (f=10, 34.5%),
technology (f=10, 34.5%), engineering (f=10, 34.5%), mathematics (f=10,
34.5%), new experiences (f=5, 17.2%), motivated (f=4, 13.8%). When the
answers are analyzed, it can be said that students know what STEM is and
their interest in STEM has increased, and they have become more
productive because their imagination has increased. In addition, the view
that the technology used in the science course is a part of STEM emerged.
Examples of student expressions are as follows:

Sl: "STEM is the combination of science, technology, engineering and

mathematics. Science is a part of STEM. Because there is also a science course in
STEM."

S23. "STEM is the combination of science, technology, mathematics and
engineering. | think digital technology is related to STEM. Because there is a
science course in STEM and STEM is a technological application."

Discussion and Conclusion

Within the context of the first sub-problem of the research, it was
determined that there was a statistically significant difference between the
pretest and posttest of the 21st century learning and renewal skills scale in
favor of the posttest. The impact value of the application on students was
also found to be at a medium level. When the literature is examined, it is
possible to see that there are studies to support this result of the research.
MoNE (2016) emphasizes the importance of STEM education in providing
students with 21st century skills. Sahin et al. (2014) examined the effect of
extracurricular STEM activities related to science, technology, engineering
and mathematics on students and concluded that STEM activities can
improve students' 21st century skills. Tanin (2021), in his study investigating
the relationship between STEM education activities and 21st century skills,
reported that preschool STEM learning contributes to the acquisition of 21st
century skills. The study revealed that the effectiveness of the integrated
STEM education approach applied in the study group of 2Ist century
learning and innovation skills was at a high level. However, when we look

83


https://doi.org/10.9779/pauefd

PUJE, 61, 60-93 [2024] https://doi.org/10.9779/pauefd. 1355302

at the program, it is seen that the use of technology is insufficient, curiosity
and project-based practices that make children think deeply are not
sufficient. When we look at the literature, it is possible to find results that
support this situation. As a matter of fact, Gelen (2017), in his research on
the 2Ist century, stated that these skills are insufficient in the current
practice and that they are outside the scope of most curricula in the
education system. Celebi and Altuncu (2019) argued in their research that
materials should be prepared for students to acquire 21st century skills, the
status of teachers with 21st century skills should be examined and they
should be trained with the acquisitions to be included in the curriculum.

According to the second sub-problem of the study, the pre-test and post-
test data of the digital literacy scale applied to the students were evaluated
and analyzed. According to the findings obtained in this context, a
significant difference was found between the pretest and posttest mean
scores of the students in the study group participating in STEM education
practices. It was determined that there was a significant difference in favor
of the posttest in the sub-dimensions of the scale in the information
processing domain, communication domain, security domain, problem
solving domain. And it was revealed that the effect level of the application
had a medium level in the context of the sub-dimensions of the scale, while
it had a high effect throughout the scale. As a result of the analysis of the
study, it was revealed that STEM education activities positively improved
children's digital literacy skills. These findings also coincide with the
interview results. The answers received from the students point to this.
Similarly, there are different studies in the literature that show that it
increases students' digital literacy. Cigerci (2016) found that digital stories
have a positive effect on and motivate the development of listening and
listening comprehension because they address multiple skills. Mangal and
Fidan (2022) found that digital storytelling applications have a positive
impact on learning environments and help students develop various skills.
A study by Hung et al. (2012) found that digital stories have a positive effect
on students' academic performance, problem solving skill development
and motivation, which is in line with the results in this study.

In the context of the third sub-problem of the study, students' awareness
of Web 2.0 tools was analyzed and it was revealed that there was a
statistically significant difference between the pretest and posttest in favor
of the posttest. A similar result is valid for knowing, perceiving and feeling
awareness, which are the sub-dimensions of the scale. In the light of this
information, it can be said that science teaching with STEM and Web 2.0
tools has a positive effect on students' awareness of Web 2.0 tools. In the
interviews conducted, the students expressed that they had become more
competent in using these digital Web tools. When the effect level of the
application is examined, it was determined that the scale had a high effect
in the first sub-dimension of the scale, the knowing sub-dimension, a
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medium level effect in the perception and emotion sub-dimensions, and a
high-level effect in the overall scale. When the literature is examined, there
are some studies that support this situation. Topuz et al. (2015) stated that
the concept of Web 2.0 has been used since 2004, but its importance has
increased in academic studies since 2008. They argued that the reason for
the significant positive change in students' learning may be that the
activity carried out with Web 2.0 tools is interesting and motivating, being
active in the educational environment, creating a product at the end of the
activity and learning to own it. In this context, it was determined that
teaching using Web 2.0 technology positively affected student learning
and contributed positively to the academic success of the course. Jena et
al. (2018), in their study, found that the application of Web 2.0 technology
was effective in terms of student performance. Korkmaz et al. (2019) found
that Web 2.0 application had a positive effect on students' academic
achievement in their study. The results of these studies are similar to the
results of this study. Therefore, the results of this study may shed light on
the use of Web 2.0 tools in the transfer of science learning outcomes for the
change of learning environments.

The fourth sub-problem of the research was evaluated with the findings
obtained from the qualitative data. When the results of the student
interviews were examined, it was determined in which direction the
students' use of Web 2.0 tools affected their use of digital technology, how
using Web 2.0 tools affected their relationships with their friends, which
areas such as creating digital stories with Web 2.0 tools contributed to the
Turkish lesson, speaking skills, grammar usage, the areas where they had
difficulties while using Web 2.0 tools, and the effects of creating digital
stories with STEM studies on their development. In the interviews with the
students, some students stated that using Web 2.0 tools positively affected
their use of technology. 18 of the 29 students who participated in the study
stated that it had a positive effect. In addition, it is seen from the answers
given that the activities also contributed to the development of their
imagination. In relation to these, the students stated that the digital stories
they wrote in groups with STEM activities contributed to their socialization
with their friends and that they had fun by helping them. Among the 29
students who participated in the study, 15 said they socialized, 7 said they
helped each other, and 5 said they had fun. In addition, some of the
students stated that they improved by spending fun and productive time
with their teachers during the activities and that they were positively
affected by getting to know their teachers better. These findings are
generally in line with the results of the quantitative part of the study, which
show that there is a significant difference in the results of the students who
participated in the first test and post-test applicationsin all sub-dimensions
of the digital literacy scale. When the literature is examined, it is seen that
there are studies that have reached similar results. Bolathh and Korucu
(2018) concluded in their study that the use of Web 2.0 technologies in the
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classroom increased students' interest and enthusiasm for the course.
Palaigeorgiou and Grammatikopoulou (2016) concluded that Web 2.0
learning activities put students at the center of the learning process, which
increases trust and dialogue between students and teachers. When similar
studies in the literature are examined, it is seen that there are results that
support the study.

When the participants were asked what they learned during the activities
of creating digital stories that contributed to areas such as Turkish lesson,
speaking skills and grammar by using Web 2.0 tools, they said that the
students' ability to use Turkish effectively improved and that it benefited
their speaking skillsand grammar. In addition, students also stated that the
activities contributed positively to their grammar skills, writing skills and
reading skills. Then, the areas where students had difficulty in using Web
2.0 tools used during the activities were questioned. When the answers
given in this direction were analyzed, it was seen that the students had the
most difficulty in the design step. They also expressed that they sometimes
had difficulties in the use of programs, concretization and informatics skills.
When the effects of creating digital stories with STEM activities on the
development of students were analyzed, it was seen that students thought
that their speaking skills were supported the most at the point of writing a
story and the least at the point of writing a story. In addition, students
stated that their imagination developed, their story writing skills increased,
their motivation increased and their desigh knowledge and skills improved
with the activities. When the literature is examined, there are some studies
that support this situation. Gurleroglu (2019) examined the effect of Web
2.0 applications on student achievement, motivation, attitudes and digital
skills. According to the results of Gurleroglu's research, it was revealed that
there was a positive increase in students' performance and motivation in
the science course taught using Web 2.0 applications. Luo (2010), in his
study with university students within the scope of Information Literacy
course, determined that Web 2.0 tools were mostly used for purposes such
as accessing information, critical and creative thinking, collaborative work,
animating concepts, and enabling active participation. These results are in
line with the qualitative results of digital stories and STEM research.

The quantitative data obtained after the activities positively affected
students' digital literacy and 21st century skills, which was also supported
by qualitative findings. Web 2.0 tools and story writing helped students to
be aware of the digital world, to be technologically aware and to be more
active in the digital world. The increase in their digital technology-related
equipment after the digital story written with Web 2.0 tools and STEM
activities coincides with the contribution to creativity and innovation,
critical thinking and problem solving, cooperation and communication
skills reached in the quantitative part of the study. This situation is
supported by studies with similar results in the literature. When the
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literature is examined, Mete and Batibay (2019), in their study on the
example of Kahoot Web 2.0 tool, similarly revealed that Web 2.0 tools
increase student motivation and positively affect participation in lessons.
Gomleksiz and Pullu (2017), in their study on Toondoo Web 2.0 tool,
concluded that writing digital stories with Web 2.0 tools increases students'
academic achievement, supports them to develop positive attitudes
towards lessons, and permanent learning is achieved with digital stories
written with active participation. In this context, it can be said that the use
of Web 2.0 tools should be included more in the lessons. If the results of the
findings obtained as a result of qualitative data analysis are evaluated in
general, it can be said that STEM activities with digital stories positively
affected the participants' use of technology, improved their imagination,
contributed to their socialization with their friends, and also positively
affected students' grammar skills, writing skills and reading skills.

Limitations

In the research, the effects of STEM activities used in digital stories on
students' 21st century learning and innovation skKills, digital literacy, and
awareness of Web 2.0 tools were limited to the achievements of science,
mathematics, visual arts, and social studies courses. The research is limited
to the 2022-2023 academic year. Another limitation of the research is that
there is no other class equivalent to the study group in the school where
the research was conducted. In addition, the study is limited to student
interviews and the answers given by the students.

Recommendations

In the study, it was observed that the STEM activities used with digital
stories were liked by the students and socialized the students. In the light
of this result, it is thought and suggested that it may be useful for teachers
to use similar STEM applications in different courses or in extracurricular /
out-of-school environments. In order for teachers to create a learning
network around themselves and to develop their skills of research,
investigation, problem solving, product development and invention, it is
recommended that digital story and STEM activities be added to the course
activities as well as the course content story.
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