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Gilsah SALTIK AYHANOZ, Eser KAHRAMAN

OZEL YETENEKLI OGRENCILERIN GEOMETRI TARiHi HAKKINDA
HAZIRLADIKLARI DiJiTAL OYKULER UZERINE BIiR ARASTIRMA

0z

Yasanilan teknolojik gelismeler, matematik egitiminde degisiklikler yapilmasi-
ni1 zorunlu hale getirmistir. Bu degisiklikler 6grencilerin yalniz bilgiyi alan degil;
problem ¢ozebilen, tireten, analiz-sentez yapabilen, elestirel ve yaratici diisiinebi-
len fertler olarak yetismelerini 6nemli kilmistir. Bu becerilerin kazandirilmasinda
matematik egitiminin ve buna bagl olarak geometrinin yeri biyiiktir. 21. ylizyil
becerilerinin ve geometri tarihine iligkin bilgilerin 6grencilere kazandirilmasinda
dijital 6ykiilemeye yer verilmesinin etkili olacag: diisiiniilmektedir. Ozel yetenekli
bireylerin bu bilgi ve becerilerin kazandirilarak 6grencilerin yeteneklerinin gelisti-
rilmesi, kapasitelerinin ortaya ¢ikarilmasi toplum agisindan biiyiik 6neme sahiptir.
Dijital 6ykiileme de bu baglamda katki saglayabilecek uygulamalar arasindadir. Bu
aragtirmada, dijital 6ykiileme siirecine d4hil edilen 6zel yetenekli 6grencilerin geo-
metrinin dogasina ve geometri bilgisinin olusumuna iliskin goriisleri tizerine yan-
simalar tespit edilmeye ¢alisilmustir. Yiiriitiilen arastirmada nitel arastirma yontem-
leri arasinda olan durum ¢alismasi desenine yer verilmistir. Calisma grubu, Nigde
ilindeki bir Bilim ve Sanat Merkezinden (BILSEM) 12 égrenciden olusmaktadir.
Ogrencilerin her biri geometri tarihine yonelik dijital dykii olugturmustur. Calis-
ma verileri, yar1 yapilandirilmis goriismeler araciligi ile toplanmus; igerik analizi
yonteminden faydalanilarak veriler analiz edilmistir. Dijital 6ykiileme yonteminin
uygulanmasi sonrasinda geometrinin iligkili oldugu bilim dallarina dair 6grenci
gorislerinde bu bilim dallarinin kategorilesmesinde artis oldugu ve geometriye
iliskin bilgilerinin netlestigi gozlemlenmistir. Bu arastirmada; geometri tarihi ko-
nulu dijital oykiilestirme siireci, 6zel yetenekli 6grencilerin geometri kavramina,
geometrinin dogusuna, geometrinin neler icerdigine, insanlara gercek hayatta ne
tiir faydalar sagladigina ve bu faydalarin iliskili oldugu bilim dalina, geometrinin
herkes tarafindan 6grenilip 6grenilemeyecegine ve nasil 6grenilecegine yonelik
goriiglerine yansimalarinin olumlu yonde degistigi goriilmiistiir. Ozel yetenekli
6grencilerin matematik egitiminde geometri tarihi konulu dijital 6ykiilemeye yer
vermenin 6grenci motivasyonunun yiiksek tutulmasinda ve matematik egitimine
dair bilgilerin aktarilmasinda etkili oldugu distiniilmektedir.

Anahtar Sozciikler: Ozel Yetenekli Ogrenci, Matematik Egitimi, Dijital Oykii-
leme, Geometri Tarihi, Geometrinin Dogas1.
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A RESEARCH ON THE DIGITAL STORIES PREPARED BY GIFTED
STUDENTS ABOUT THE HISTORY OF GEOMETRY

ABSTRACT

Technological developments have necessitated changes in mathematics educa-
tion. These changes have made it important for students to grow up as individuals
who can solve problems, produce, analyze and synthesize, and think critically and
creatively, not just acquire knowledge. Mathematics education and, accordingly,
geometry have a great place in the acquisition of these skills. It is thought that
the use of digital storytelling will be effective in teaching 21st century skills and
knowledge about the history of geometry to students. It is of great importance for
the society that gifted individuals gain these knowledge and skills, develop their
talents and reveal their capacities. Digital storytelling is among the applications
that can contribute in this context. In this study, it was tried to determine the refle-
ctions on the views of gifted students included in the digital storytelling process on
the nature of geometry and the formation of geometry knowledge. In the current
study, case study design, which is among qualitative research methods, was used.
The study group consisted of 12 students from a Science and Art Center (BILSEM)
in Nigde province. Each of the students created a digital story about the history of
geometry. The study data were collected through semi-structured interviews and
analyzed using content analysis method. After the application of the digital story-
telling method, it was observed that there was an increase in the categorization of
these disciplines in the students' views on the disciplines related to geometry and
their knowledge about geometry became clearer. In this study, it was observed that
the digital storytelling process on the history of geometry positively changed the
reflections of gifted students on the concept of geometry, the birth of geometry,
what geometry includes, what kind of benefits it provides to people in real life and
the branch of science that these benefits are related to, whether geometry can be
learned by everyone and how to learn it. It is thought that including digital story-
telling on the history of geometry in the mathematics education of gifted students
is effective in keeping student motivation high and transferring information about
mathematics education.

Keywords: Gifted Student, Mathematics Education, Digital Storytelling,
History of Geometry, Nature of Geometry.
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GIRIS

Gegmisten giiniimiize hayatin her alaninda “matematik” karsimiza ¢ikmak-
tadir. Matematik tarihine dayali aragtirmalarda ilk bilinmesi gerekenler arasinda
“matematik” kelimesinin tarihsel gelisim-degisim stireci ile kdkeni yer almaktadr.
Burton (2017) matematigin tarihteki ilk yazitlarda bir ¢alisma veya 6gretim alani-
n1 belirtmek amaciyla kullanilmakla beraber bilim, bilgi ve 6grenme ifadelerine
karsilik gelen Yunan dilindeki “mathema” kelimesinden tiiredigini belirtmistir. 21.
yiizyila degin matematik bilimi adina bir¢ok degisim yaganmis olup bu siire¢ ma-
tematik tarihini olusturmustur.

Matematik Tarihi

Reimer and Reimer (1995) matematik tarihini gegmisle gelecek baglantisini
kuran matematiksel diistinmeye yonelik sekillenme siirecinin anlagilmasi olarak
ifade etmigtir. Ho (2008) ise matematik tarihini konulara iliskin pozitif tutumla-
rin gelisimi hakkinda birtakim bilgileri kazanmalari, anlamalar1 ve bu anlamalarin
sinif ici etkinliklerde sekillenmesine dontistiirme amact i¢in kullanigh bir kaynak
saglamakta olan bilim dali seklinde tanimlamigtir. Matematige kiiltiirel ve sosyal
boyutu yoniiyle katki yapmus kisilerin hayatlar1 ve ¢aligmalari, matematigin gelisim
stiregleriyle ilgilenen bilim dali “matematik tarihi” olarak tanimlanabilir (Bidwell,
1993). Bununla birlikte Fried (2001) matematik tarihinin; matematigi daha ilging,
eglenceli yapiya getirip problemlerin fark edilemeyen taraflarinin anlagilabilir hale
gelmesini sagladigini belirtmis olup matematik tarihinin, kisilerin etkinlikleri ne-
ticesinde olustugunu, matematigi anlamlandirmaya katkida bulundugunu ifade
etmistir. Farmaki ve digerleri (2004) bilimsel bir alan olan matematik tarihinin
merkezi rollerinin matematigin kokenini, kullanighiligini, toplumla ve disiplinler
arasi baglantilarini incelemek oldugunu belirtmistir.

Gegmisten bugiine yasamin tiim alanlarinda kullanilan matematik, tarihsel
acidan bazi bireyler tarafindan farkl algilanmistir. Bidwell (1993) matematigin
ogrenciler icin kapali, cansiz, hissiz ve biitiiniiyle kesfedilmis olarak diistiniildagii-
nii belirtmis; matematik tarihinin derslerde kullaniminin égrencilerde matematik
hakkinda hisleri olan, agik, her zaman ilging ve merak uyandiran, ayn1 zamanda
yagayan bir bilim oldugu fikrini edinmelerini saglayabilecegini belirtmistir. Ayrica
matematik egitimi siirecinde matematik tarihinin kullanimmin 6grencilerin
bu ders hakkindaki fikirlerini degistirecegini ve matematige verdikleri 6nemin
artacagini da vurgulamistir. Matematik tarihi, matematigin dogal bir par¢asi olup
onunla biitiinlesmis ve ondan ayri diisiinillemez (Siu & Tzanakis, 2004). Ayrica
sanat 6gretilirken sanatin tarihten ayr1 diisiiniilemeyecegi gibi matematik tarihinin
de matematik 6gretilirken ayr1 diisiiniilmemesi gerektigi ifade edilmektedir (Fau-
vel & Van Maanen, 2000). Bu baglamda, matematik egitiminde matematik tarihine

https://doi.org/10.7822/omuefd.1242567 d



Ozel Yetenekli Ogrencilerin Geometri Tarihi Hakkinda...

yer vermenin 6nemi ortaya konulmus olup derslerde matematik tarihine yer ver-
menin §grenme-ogretme siirecine birgok fayda saglayabilecegi diistiniilmektedir.

Matematik tarihi; 6grencilere perspektif kazandirma, motivasyon saglama,
problemlerin ¢oziimiine evrensel bakis acisiyla yaklasma amaglari icin kullani-
labilmektedir. Ogrencilerin dersteki motivasyonunu artirmak igin derse hazirlik
kisminda kullanima da olduk¢a uygundur. Ogrencilerin bakis agilarina derinlik
kazandirabilmek ve bakis acilarini gelistirebilmek amaciyla bilim tarihinde yer
alan problemlerin ¢6ziim iiretme noktasinda ders etkinliklerinde kullanilabilece-
i bir¢ok arastirmaci tarafindan vurgulanmistir (Swetz, 1984; Tzanakis & Arcavi,
2000). Kiiltiirel bakis agisini, temelinde yatan problemlerin ¢éziimiinii, matemati-
gin gelisimini ve evrenselligini 6gretmek olarak siralanan kazanimlar matematik
tarihi egitimiyle kazandirilabilir (Baki, 2014). Fauvel (1991) matematik tarihinin
yer almasinin gerekliligini su sekilde agiklar:

o Matematigi 6grenme motivasyonunu arttirir,
o Matematiksel bilginin insanla ilgili tarafini ortaya koyar,

«  Matematik tarihinin gelisimi ile ilgili olusan engeller 6grencilerin bazi ko-
nularda zorlanma nedenlerini gosterir,

o Matematige yonelik korkuyu eksiltir,

o Matematigin temel kavramlarin olusum siirecini gostererek bu kavramla-
rin anlasilmasini kolaylagtirir.

Bununla birlikte son yillarda matematik tarihi 6gretim programlarinda yer al-
maya baglamistir. 2009 ve 2013 senelerinde Milli Egitim Bakanliginin (MEB) dii-
zenlemeleriyle beraber 6gretim programinda matematik tarihi dersine 6nemli yer
ayrilmigtir.

Ozel Yetenekli Ogrencilerin Egitimi

Ozel yetenekli 6grencilerin bireysel farkliliklar1 nedeniyle 6zel egitime ihtiyact
bulunmaktadirlar. Bu farkli 6grencilerin olaganiistii duyarliliklara sahip olduklar:
ve Ozel caba gostermeden potansiyellerine ulasamayacaklar: disiiniilmelidir (Eng,
2004, 2005). Ozel yetenekli 6grenciler, okullarinda ortalama zeka ve beceri diize-
yine sahip 6grenciler i¢in hazirlanan program, arag, gere¢ ve personel ile egitim
almaktadirlar. Bu durum onlarin egitim ihtiyaglari i¢in yeterli degildir. Ozel yete-
nekli bireylerin yeteneklerini gelistirmeleri, bilgi ve kapasitelerinin ortaya ¢ikmasi
biiyiik bir 6nem tagimaktadir (Levent ve Bakioglu, 2013). Sunulacak uygun egitsel
materyaller ve ortamlar araciligryla 6zel yetenekli 6grencilere mevcut potansiyel-
lerini performansa doniistiirme imkéani taninmasi gerekmektedir. Bu imkénlarin
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saglanmasiyla 6grencilerin kendi yetenek alanlarina gore egitim-6gretim siiregleri-
nin farklilagtirilmasi miimkiindir. Kulik ve Kulik (1997) tarafindan farklilastirma,
ayni1 yas grubunda cesitli 6grenme ihtiyaci olan 6grencilerin farkli 6grenme ortam-
larinda etkinlikler diizenlenerek ihtiya¢larinin karsilanmasi olarak belirtilmistir.

Ogrencilerin sahip olduklar: farkli 6zellikler bakimindan basarili olabilmesi
i¢in, siireg, ortam, iriin ve icerikte diizenlemeler planlanmaktadir (Navan, 2002;
Tomlinson, 2013). Bu bireyler i¢in sunulan egitimler karmasiklik, zenginlestirme,
kapsam ve derinlik (Scott, 2014); hizlandirma (Cosar vd., 2015) agisindan fark-
lilik igermelidir. Ek 6grenme yagantilar: yerine konular arasinda disiplinler arasi
iliskiler kurulmast, etkinliklerin 6grencilere uygun sekilde zenginlik kazandirmasi
zenginlestirme olarak tanimlanmaktadir (Sahin, 2018). Ogrenme siirecinde etkin-
liklerin zenginlestirilerek gesitlendirilmesi, uygulanan programin farkliligini orta-
ya koymaktadir. Programin zenginlestirilmesi amaciyla yaratict yazma, toplumsal
sorun inceleme, arastirma, gezi ve deneyler yapilabilir ($ahin, 2018). Bu ifadeler
dogrultusunda bu 6grencilere saglanacak zenginlestirilmis ve farklilagtirilmig si-
nif ortamlarin: dijital dykiileme etkinliklerinin destekledigi kanisina varilmigtir.
Bu 6grenciler ileri bilgi ve biligsel becerilere sahip oldugu igin s6zel, uzamsal gibi
alanlarda akranlarina gore basarilidir (Huber vd., 1979). Bu anlamda 6zel yetenekli
ogrencilerle dijital oykiileme etkinliklerinin yiiriitiilmesinin basariya ulagmasi ve
ozgin triinler elde etme hususunda bir katk: saglayacag: ditsiiniilmektedir (Alkan,
2019; Demir ve Kiligkiran, 2018). Sanal 6grenme etkinliklerinin gergeklestirildigi
ortamlar, 6zel yetenekli bireylere bagimsiz ¢alisma ve arastirma yapma imkéanlari
sunmaktadir. Bu 6grencilerin bagimsiz olarak projeler, tirtinler ve 6grenme ¢ikti-
lar1 ortaya koymalar: onlarin gelisimlerine katki sunmaktadir (Betts & Kercher,
2009; Treffinger & Selby, 2009). Onlarin farkli projelerde yer almalar1 bu 6grenme
ciktilarini destekleyici nitelkikte oldugu diisiintilmektedir. Saltik-Ayhanéz ve di-
gerleri (2022a, 2022b) TUBITAK 4004 Doga Egitimi ve Bilim Okullar1 “Dogamda
Matematik Var!” isimli projeye 6zel yetenekli 6grencilerin de katilim sagladigini ve
6grencilerin bu projeye katilimlariyla da bilimsel siireglere bakis acilarinin olumlu
yonde degistigini belirtmislerdir.

Dijital Oykiileme

Dijital 6ykiilemenin ¢ok sayida tanimi bulunmakla birlikte genel manada be-
lirli bir konuda bilgi vermek i¢cin multimedya bilesenlerinin éykiileme araciligiyla
birlestirilmesi olarak tanimlanmaktadir (Jakes & Brennan, 2005). Ayrica Blas ve
Paolini (2012) dijital 6ykiileme yonteminin bireylerin organize etme, icerigi secme
ve kritik diistinme becerilerinin geligme stirecine de katkida bulundugunu vur-
gulamustir. Robine (2008) gore; bireylerin dijital dykiileme ile konu se¢mesi, bazi
aragtirmalar yapmasi, segilen konuyla ilgili 6ykii yazmasi ve enteresan bir 6ykil
olusturmasi gibi geleneksel stiregleri kullanmalar1 yaratici 6ykii anlaticilar: olma-
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lar1 yolunda onlar1 desteklemektedir. Dijital 6ykiileme; isbirlik¢i caligmay1 kolay-
lagtirmak, bilgi toplamak ve problem ¢6zme becerilerini gelistirmek icin 6ykiiler
olusturma stirecidir (Robin, 2008).

Bireylerin egitiminde problem ¢6zme becerileriyle yaraticiliklarini birlestiren,
proje tiretmeyi destekleyen, iist diizey diisiinme becerilerini arttiran dijital 6ykii-
leme; etkili bir 6gretim yontemidir (Coban vd., 2019). Dijital 6ykiileme 6grenir-
ken dokunma, isitme ve dinleme olmak tizere ti¢ duyuyu harekete gecirdigi icin
6grencilerin bilissel, duygusal ve psikomotor becerilerini gelistirebilir (Van Gils
2005; Demirbas & Sahin, 2020). Dijital 6ykiiler microsoft office powerpoint, movie
maker, imovie, ms photostory gibi masaiistii yazilimlar veya animoto, story jum-
per, powtoon, book creator gibi web 2.0 araglar1 kullanilarak olusturulmaktadir
(Kocaman Karoglu, 2015). Ogrencilerin duygularini disa vurmasi agisindan dijital
oykiiler derslerde kullanilabilecek sira dis1 ve etkili bir yontemdir (Lowenthal &
Dunlap, 2010).

Egitimde Dijital Gykilemenin Kullanimi

Bilgi ve teknolojinin egitimde yer almasi ka¢inilmaz olmakta ve teknolojinin
kullanimi hizla artmaktadir (Atas & Giindiiz, 2019). Kahraman ve digerleri (2013)
Ogretmenlerin egitimin uygulayicisi rolini istlenerek egitim-6gretimde tekno-
lojiyi kullanmalarinin énemli oldugunu belirtmiglerdir. Duman ve Gocen (2015)
yeni teknolojileri giinlik yasamda kullanmanin gerekliligi ile beraber egitimde
etkili 6grenmeye yarayacak yeni yontemlerin ortaya ¢iktigini, bu yéntemlerden
birinin de dijital 6ykiilleme oldugunu ifade etmistir. Egitimde yeni bir yaklagim
olan dijital 6ykiileme, teknolojinin egitim-6gretim amagch kullanilmas: ile birlikte
biylik 6nem kazanmustir. Okul 6ncesinden baslayip egitimin her kademesine ka-
dar dijital diinyay1 egitim ile iliskilendirmek amaciyla kullanilan djjital 6ykiilleme
egitimde kendine hizla yer bulan 6nemli bir yonteme dontsmistir (Duman &
Gocen, 2015; Incikabi, 2015).

Egitim diinyasinda dijital 6ykiilemenin kullanilmast 6nemli bir role sahiptir
(Karakoyun, 2014). Bu teknik ¢ok sayida egitimci tarafindan yazmay1 6gretme, ak-
tif aragtirmalar yaptirma, 6grencilere igerigi 6gretme gibi farkli amaglarla kullani-
labilmektedir (Dogan & Robin, 2008). Derslerde matematik tarihinin 6gretilmesi
ve matematik tarihine ait kazanimlari aktarmanin bir yolu da dijital 6ykiileme tek-
nigidir (Schiro, 2004). Yasanilan teknolojik bitylimelerin ardindan, yapilan miifre-
dat farkliliklari ile 6grencilerin bilgiyi yalnizca alan degil iireten, elestirel diistine-
bilen, analiz-sentez ve inceleme yapabilen, fertler olarak yetismeleri 6nemli hale
gelmigtir. Egitimcilerin, miifredat: uygulamasi ve sunmasi esnasinda 6grencilere
bu kabiliyetleri kazandirabilecek yapida yontem ve teknikleri uygulamasi 6nem ta-
simaktadir. Egitimciler, 6zel yetenekli 6grencilerin ihtiyag ve ilgilerini belirlemek,
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onlara meydan okuma firsat1 saglamak amaciyla dijital 6ykiileme kullanabilir (Ke-
iler, 2010). Sanal 6grenme ortamina sahip olan dijital 6ykiileme de kullanilabilecek
bu alanlar arasindadir.

Ozel Yetenekli Ogrenciler ve Dijital Oykiileme

Ozel yetenekli 6grenciler aldiklar1 6zel egitim sayesinde 6grenme siireglerinde
teknoloji kullanim potansiyeline, problem ¢6zme becerilerine ve gelismis yaratici-
liga sahiptirler. Ozel yetenekli 6grenciler:

»  Sorgulayici 6grenme yaklasimlar: kullanan (Winebrenner ve Brulles, 2009)

o Pratik yapmaya ve tekrara gereksinim duymadan hizli 6grenebilen (Free-
man, 2004)

e Merakli (Blackburn ve Erickson, 1986),

o Hizli 6grenebilen (Winebrenner, 2003),

o  Esnek diisiinebilen (VanTassel-Baska, 1994),

e  Yaratici (Torrance ve Goff, 1989),

o Oz diizenleyici 6grenen (Risemberg ve Zimmerman, 1992),

o Mitkemmel sorun ¢6zme becerilerine sahip olan (Sak ve Maker, 2005)

«  Hayal giigleri genis (Freeman, 2003) bireylerdir.

Ozel yetenekli dgrencilerin kavrama-biligsel yetenekleri (Atalay, 2014) ile
problem ¢ozme becerileri akranlarina kiyasla daha tist seviyededir (Cakiroglu vd.,
2011). Ogrencilerin derslerde proje igin bilgi toplama ve bu bilgiyi yorumlamalars,
¢oklu ortam sunumlar1 yapmalariileri seviyede teknoloji entegrasyonu saglandigini
gostermektedir (Cuban vd., 2001). Bu baglamda matematik &gretiminde dijital
oykiilemenin proje tabanli egitim verilen 6zel yetenekli 6grenciler i¢in bilhassa
yitksek diizeyde teknolojinin entegrasyonu agisindan etkili olan bir aragtir. Oykii-
leme, 6grencilerin duygularina ve hayal giiclerine hitap etmekle birlikte 6grenme
stirecini daha verimli ve anlamli hale getirmektedir (Goral ve Gnadinger, 2006).
Schiro ve Lawson, (2004) yakin tarihten itibaren matematik egitiminde &ykiile-
rin, bilginin yayginlastirilmasina ek olarak matematigin anlagilmasi agisindan da
deger bulmaya basladigini vurgulamistir. Matematik egitiminde oykiiler, 6gren-
cilerin hayatlari ile baglant: kuramadiklar1 algoritmalari, prosediirleri, gercekleri
ve smifta 6grendiklerini anlamalarini saglamak amaciyla kullanilabilecek giiclii,
biligsel araglar arasindadir (Balakrishnan, 2008). Wawro (2012) dijital ykiileme
tekniginin ¢agimizdaki bireylere kendi dykiilerini olusturmanin yani sira kendile-
rini ifade etme firsati sundugunu ifade etmistir.
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Egitim tizerinde dijjital oykiilemenin etkilerini ortaya koyan ve degerlendiren
¢ok sayida ¢alisma yer almaktadir: Dijital 6ykiilemenin,6zgiiven (Campbell, 2012;
Robin ve Mcneil 2019); basar1 (Sukovic, 2014); duyussal 6grenme motivasyonu
(Hung vd., 2012; Saritepeci ve Durak 2016; Simsek-Usluel ve Sarica-Tekeli 2018;
Tatli ve Aksoy 2017; Yamag 2015);anlama, degerlendirme ve elestirel diigtinme
(Gozen ve Cirik 2017; Kurudayioglu ve Bal 2014; Yang ve Wu 2012), performans ve
akademik basar1 (Yildiz Durak, 2018), arastirma becerileri (Robin ve Mcneil 2019;
Saritepeci 2021),kavramsal anlama (Brace, Finkelstein ve Sealy, 2016), bilisim ve
iletisim teknolojileri becerileri (Lin, Thang, Jaafar ve Zabidi, 2013; Robin ve Mcneil
2019; Saritepeci, 2021; Smeda vd., 2014), sosyal gelisim (Coban vd., 2019; Robin
ve Mcneil 2019); problem ¢6zme becerileri (Coban vd., 2019; Dinger ve Yilmaz
2019; Gozen ve Cirik 2017; Hung vd., 2012; Kurudayioglu ve Bal 2014; Ulum ve
Yalman, 2018) ile yaraticilik (Burke ve Kafai 2010; Coban vd., 2019; Tung ve Kara-
dag 2013) alanlarinda etkili oldugu ¢ok sayida arastirmada tespit edilmigstir. Dijital
oykiilemenin etkili oldugu alanlar ile 6zel yetenekli 6grencilerde var olan beceri ve
yetenek alanlar1 benzerlik gostermektedir. Bu durum o6zel yetenekli 6grencilerle
yiritiilecek dijital 6ykiileme ¢alismasinda ortaya konulan hedeflere ulagma agisin-
dan etkili olacag distintilmektedir.

Literatiirde Dijital Oykiileme Calismalari

Dijjital oykiileme, okul 6ncesinden yiiksekdgrenime kadar bircok 6grenme
alaninda evrensel olarak etkili bir sekilde kullanilmaktadir (Robin, 2006; Wang &
Zhan, 2012). Bunun nedeni, dijital 6ykiilemenin farkli disiplinlere kolay uyarlana-
bilir olmas ve 6grenme siirecini iyilestirmek i¢in pek ¢ok firsat sunmasidir (Sa-
ritepeci, 2021). Dijital 6ykiileme, tarih ve cografya egitimi (High, 2021; Marshall,
2021); yabanci dil ve anadili egitimi (Coban, Giilsen & Bayhan, 2019; Penalver &
Urbieta, 2021; Yang & Wu, 2012); matematik egitimi (dos Santos Silva, Sobrinho &
Valentim, 2019; Inan, 2015; Robin, 2006), fizik, biyoloji ve kimya egitimi (Kotluk &
Kocakaya, 2016; Yilmaz & Sigirtmag, 2020) gibi disiplinlerde egitim-6gretim araci
olarak kullanilmigtir.

Dijital oykiilemeye yonelik alanyazin taramasi yapildiginda matematik 6gre-
timinde okul 6ncesi egitiminde (Casey ,2004; Casey vd., 2008; Casey vd., 2004),
ilkokul, ortaokul ve lise alaninda (Albano & Pierri, 2014; Incikabi, 2015; Kiicii-
koglu & Incikabi, 2020a; Kiigiikoglu & Incikabi, 2020b), 6gretmen ve 6gretmen
adaylari ile yiiriitiilen (Gordon, 2011; Incikabi & Kildan, 2013; inan, 2015; Kildan
& Incikabi, 2015; Sancar Tokmak & Incikabi, 2013; Istenic Star¢i¢ et. al. 2016) ca-
ligmalara rastlanmistir. Bu ¢aligmalarda katilimcilarin hazirladiklar: dijital oykiiler,
katilimcilarin gortsleri ve dijital 6ykiilemenin 21. ylzyil becerileri tizerine etkileri
incelenmistir. Kiiresel, dijital, gorsel ve teknoloji okuryazarligi, yitksek verimlilik,
yaratici ditgiinme, bilgi okuryazarligy, etkili iletisim ve yirmi birinci yiizy1l beceri-

OMU EFD, 2023, Cilt 42, Say1 2, Sayfa 607-678



Gilsah SALTIK AYHANOZ, Eser KAHRAMAN

leri arasindadir (Robin, 2008). Ayrica dijital oykiileme iizerine matematik alaninda
yapilan ¢alismalar incelendiginde Ozpinar (2017) dijital ykiileme siirecine ve kul-
lanimina iligkin 6gretmen adaylarinin goruslerini, Kiigtikoglu ve Incikabi (2020a,
2020b) ortaokul 6grencilerinin hazirladigr dijital oykiiler ve hazirlama siirecini,
Saltik Ayhanoz (2021) matematik egitiminde djjital 6ykii kullanimini, Dinger ve
Yilmaz (2019) dijital 6ykiiniin matematik dersinde kullaniminin agiklik kavrami
Ogretimine etkisini ve Aldemir (2022) ogretmen adaylar1 tarafindan hazirlanan
dijital oykiileri, Saltik Ayhanoz ve digerleri (2023) 6zel yetenekli 6grenciler tara-
findan hazirlanan dijjital 6ykiileri incelemistir. Sonug olarak Matematik alaninda
yapilan dijital 6ykiileme ¢alismalarinda hedef kitle olarak 6zel yetenekli 6grencile-
re yonelik herhangi bir ¢alismaya rastlanmamustir. Dijital 6ykiillemenin matematik
tarihi konusunda kullanilmasina yonelik ¢aligmalar sinirli sayida olup literatiirde
geometri tarihi konulu herhangi bir ¢alismaya rastlanmamustir.

Alan yazinda dijital 6ykiileme araglari kullanilarak geometri tarihi konusunda
yapilmus bir aragtirmaya rastlanmamugtir. Ayrica matematik alaninda yapilan dijital
oykiileme aragtirmalarinin yetersiz ve az sayida oldugu goriilmiistiir. Ozel yetenek-
li 6grencilere yonelik dijital 6yki tizerine yapilan ¢aligmalar incelendiginde Alkan
(2019) 6zel yetenekli 6grencilerin siber zorbalik konulu dijital 6ykiileme stirecine
iliskin gorislerini; 6zel yetenekli 6grencilerin hazirladiklar: dijital 6ykiilerin oku-
ma-yazma becerilerine (Demir ve Kilickiran, 2018) etkilerini incelemistir. Matema-
tik alaninda ozel yetenekli 6grenciler ile farkli konularda yapilan dijital 6ykiileme
caligmalarina fazla yer verilmedigi goriilmektedir. Matematik tarihi BILSEM “Ozel
Yetenekleri Gelistirme Programi1”nda 6grenim goren 6grencilere yonelik uygulanan
matematik miifredatinda ve BILSEM disindaki ortadgretim kademesindeki
okullarda segmeli ders olarak yer almaktadir. Bu kapsamda matematik tarihinin
farklhilagtirilmig ve zenginlestirilmis egitim modelleri kullanilarak aktarilmasi 6zel
yetenekli 6grenciler agisindan bir gereksinimdir. Sonug olarak bir soyut kavram
olan matematik tarihinin 6zel yetenekli 6grencilere kazandirilmasini amaglayan
teknolojik uygulamalar ve/veya araglarin kullanilarak somutlastirilmasi 6nem
tagimaktadir. Bu ¢alismanin matematik tarihinin 6zel yetenekli 6grencilere dijital
oykilleme baglaminda verilmesinin 6grenci gorislerine yansimalarii ortaya
koyacag: i¢in alan yazina katki sunacagi; ayni zamanda matematik tarihi dersini
okutan egitimcilere de dersin farklilastirilmasi ve zenginlestirilmesi konusunda yol
gosterici bir nitelik tagidigr diistiniilmektedir.

Arastirma Sorusu

Ozel yetenekli 6grencilerle bireysel 6gretim tekniklerine yonelik egitim
teknolojilerinin kullanilmasi, bireylerin kendi 6grenme hiz ve diizeylerinde
ilerlemelerini destekler (Alkan, 2019). Ozel yetenekli 6grencilere doniik uygun
egitim ortaminin saglanmasi, onlarin ilgi ve ihtiyaclarina uygun egitim verilme-

https://doi.org/10.7822/omuefd.1242567 d



Ozel Yetenekli Ogrencilerin Geometri Tarihi Hakkinda...

si, mevcut potansiyellerinin performansa donistiriilmesinde 6nemli bir rol tist-
lenmektedir. Bu 6grencilerin ileri seviyede yaraticiliklar1 ve teknoloji kullanimina
iliskin olumlu tutumlar1 bulunmakla birlikte teknolojiyi egitim programina dahil
etmek, bu 6grenciler icin dijital oykiileme gibi farkl alternatifler sunarak egitim
ortaminin zenginlesmesine yardimei olacag: disiinillmektedir.

Egitimin sorunlarindan biri de ayn: konunun tiim 6grencilere ayni oranda ve
zamanda ogretilmesidir (Renzulli, 1988). Ogrencilere kendi 6grenme ihtiyacina
iliskin egitim verildiginde en gercekei ve sasirtici edebi, bilimsel, yaratici ve sa-
natsal grenme ¢iktilarindan bazilari iiretilir. Ogrencilerin kendi 6grenme diizey-
lerine yonelik egitim verilmesi 6zel yetenekli 6grencilerin oldugu gibi tiim 6gren-
cilerin ihtiyacidir. Elde edilen sonuglarin her diizeydeki 6grencilerin egitiminde
egitimcilere yol gosterecegi diistiniilmektedir.

Dijital oykiilemeye yonelik ilgi giin gectik¢e artmasina ragmen, 6zel yetenekli-
lerin egitiminde bir 6gretim araci olarak dijital ykiileme yonteminin kullanimini
aragtiran calismalar hala eksiktir. Ogrenme ortamlarinda dijital ykii olugturmaya
dair birgok 6grenme yaklasimy, dijital dykiileme becerilerinin kritik roliinii kabul-
lenip tiretmekte basarisiz olmaktadir (Smeda vd., 2010). Bu nedenle, egitimcilerin
Ogretim siirecinde pedagojik bakimdan etkin bir sekilde kullanmalarina ve dijital
oOykiiler olusturmalarina yardimci olacak genel bir ¢ergeve ihtiyaci bulunmaktadir.
Olusturulacak bu ¢erceve, 6grenmenin gesitli asamalarindaki 6zel yetenekli 6gren-
cilerin, 6grenim siirecinin her diizeyinde kapasite ve ihtiyaglarini dikkate almalidir
(Smedavd., 2010). Bu ¢alismada sunulan dijital 6ykiilemeye yonelik uygulama ger-
cevesi, elde edilen sonuglar daha zengin ve {iretken 6grenme ortamlar: olusturmak
igin 6zel yeteneklilerin egitiminde dijital 6ykiilemenin kullanimina iliskin gelecek-
te yapilacak arastirmalara 6nciilitk edecektir.

Bu ¢alismada 6zel yetenekli 6grencilere iliskin zenginlestirilmis, farklilagtiril-
mis egitim-ogretim programi ve egitim ortamlarinin planlanmasinin gereklili-
ginden yola ¢ikilarak bu caligma 6zel yetenekli 6grencilerle yiiriitilmiistiir. Ozel
yetenekli 6grencilere geometri tarihi temal: dijital ykiileme ¢aligmasi yapilmistir.
Aragtirmada 6zel yetenekli 6grencilerin geometri tarihine yonelik dijital 6ykiileme
stirecine dahil olmalari ile bu siirecin 6grencilerin geometrinin dogasina ve geo-
metriye dair bilginin olusumuna iligkin goriislerine yonelik yansimalarini ortaya
koymak amaclanmistir. Bahsedilen amaglar dogrultusunda cevap aranan arastir-
ma sorulari su sekildedir:

1. Geometri tarihi konulu dijital 6ykiilestirme siireci, 6zel yetenekli 6grenci-
lerin geometri kavramina yonelik goriiglerine yansimalari nasil olmustur?

2. Geometri tarihi konulu djjital 6ykiilestirme siireci, zel yetenekli 6grencile-
rin geometrinin dogusuna yonelik goriislerine yansimalar1 nasil olmustur?
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3. Geometri tarihi konulu dijital ykiilestirme siireci, 6zel yetenekli 6gren-
cilerin geometrinin neler icerdigine yonelik goriislerine yansimalar1 nasil
olmustur?

4. Geometri tarihi konulu dijital 6ykiilestirme siireci, 6zel yetenekli 6grenci-
lerin geometrinin insanlara gergek hayatta ne tiir fayda sagladigina yonelik
gorislerine yansimalar1 nasil olmustur?

5.  Geometri tarihi konulu dijital ykiilestirme siireci, 6zel yetenekli 6gren-
cilerin geometrinin herkes tarafindan insanlara gercek hayatta sagladig:
faydalarin iligkili oldugu bilim dalina y6nelik goriislerine yansimalar1 nasil
olmustur?

6. Geometri tarihi konulu dijital 6ykiilestirme siireci, 6zel yetenekli 6grenci-
lerin geometrinin herkes tarafindan 6grenilip 6grenilemeyecegine yonelik
goriislerine yansimalari nasil olmustur?

7. Geometri tarihi konulu dijital 6ykiilestirme siireci, 6zel yetenekli 6gren-
cilerin geometrinin nasil 6grenilecegine yonelik goriislerine yansimalar:
nasil olmugtur?

YONTEM

Arastirma Modeli

Yiiriitilen bu aragtirmada nitel aragtirma yontemleri kullanilarak durum ¢a-
ligmas: deseninden faydalanilmistir. Durum ¢alismalarinda bir veya birkag 6zel
durumun derinlemesine incelenmesi yoluyla verilerin analizi yapilmaktadir (Yildi-
rim & Simsek, 2013). Arastirmada, 6zel yetenekli 6grencilerin geometrinin doga-
sina ve geometriye dair bilginin olusumuna yonelik diistinceleri iizerine yansima-
larini betimlemek amaglandigindan “betimleme amagli durum ¢alismasi” olarak
desenlenmistir. Bunun yani sira gergeklestirilen ¢alismanin yapisina uygunlugu
nedeniyle biitiincill tek durum deseni (Yildirim & Simgek, 2008) yer verilmistir.
Bu desen, Yin (1984) tarafindan tek bir analiz biriminin oldugu, ¢ok iyi formiile
edilmis bir teorinin test edildigi, kendine 6zgii ve aykirt durumlarin ¢aligitimasinda
kullanilan bir desen olarak tanimlamigtr.

Calisma Grubu

Ozel yetenekli 6grenciler, arastirmanin evrenini olusturmaktadir. Bu galigma-
da, 6l¢iit 6rnekleme yontemine yer verilmistir. Bu yontem, gozlem igin tespit edilen
olgiitti kargilayan 6rneklemlerle yiirtitiilmektedir (Buytikoztiirk vd., 2014). Calisma
2020-2021 egitim-6gretim yilinin ikinci déneminde I¢ Anadolu Bélgesinde yer
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alan bir Bilim ve Sanat Merkezi 6zel yetenek gelistirme programinda ogrenim
gbren 12 dgrenci ile yiiriitiilmiistiir. Ogrenci seciminde cinsiyet esitligine dikkat
edilmistir. Uygulamaya yonelik calismalarda ortaya ¢ikan tiriiniin verimliliginin
en st seviyeye ulasabilmesi icin 6grencilerin goniillii olmas: 6nem tagimaktadir.
Ayrica dijital 6ykiilleme caligmalar1 okuma-yazma becerilerinin (Demir & Kilig-
kiran, 2018) kullanimina yoénelik oldugu i¢in kendini iyi ifade eden 6grencilerin
daha basarili sonuglar elde edecegi diistiiniilmektedir. Bu sebeple arastirmacila-
rin daha Onceki ders deneyimlerindeki gozlemlerinden yola ¢ikarak aragtirmaya
katilan 6grencilerin se¢iminde, ¢aligmaya katilma hususunda istekli olan ve ken-
dilerini iyi ifade edebilen géniillii bireylerden olusmasina énem verilmistir. Og-
renciler, okul ve cinsiyet gibi demografik 6zellikleri bakimindan birbirinden fark-
lilik gostermektedir. Bu farkliligin arastirmada ¢aligmanin verimliligi ve 6zgiin
drtinlerin ortaya ¢ikmast hususunda faydali sonuglar elde edilmesini saglamada
etkili olacag diisiiniilmektedir. Ogrencilerin ailelerinin gelir ve egitim diizeyleri,
egitim siirecinde saglanan ek materyaller ve ailelerin bu siirecteki ilgi ve destekleri,
cevresel faktorler, yas araligi gibi sosyo-ekonomik faktorler bakimindan 6grenciler
birbirlerine benzerlik gostermektedir.

Veri Toplama Araclari

Geometri tarihini oykiilestirme siirecinin 6grenciler tizerindeki yansimalarini
belirlemek amaciyla ¢aligma oncesi ve sonrasi arastirmacilar tarafindan yari ya-
pilandirilmis goriisme formu kullanilmustir. Ekiz (2013) yar1 yapilandirilmis go-
riigmeler kullanilarak derinlemesine bilgilere ulasilabilecegini vurgulamistir. Go-
riigme formu sorular1 agik uglu yapidadir. Ogrenci goriislerindeki degisimi tespit
etmek icin uzman goriislerinin alindig1 ve goriisme sorularinin yer aldigi form
kullanilmistir. (bk. Ek)

Aragtirmada 6grencilerin hazirladig: dijital 6ykiilere yonelik veriler, aragtirma-
cilardan biri tarafindan Book Creator adli ¢evrimici web 2.0 uygulamasinda ha-
zirlanan sanal sinif iizerinden toplanmuistir. Bu sinifa her bir 6grenci kendi e-pos-
ta adresiyle katilmistir. Bu sayede 6grencilerin dijital 6ykii hazirlama agamalar:
detayl: bir sekilde takip edilmistir.

Uygulama Siireci

Uygulamanin ilk haftasinda, geometrinin dogasina ve geometrik bilginin
dogusuna yonelik hazir bulunusluklarini belirlemek amaciyla 6grencilerin 6n
goriisleri alinmustir. Tkinci haftada aragtirmacilar tarafindan égrencilere dort saat
stiren bir egitim programi diizenlenmistir. Egitim programinda gergeklestirilecek
uygulamanin amaglari, kazanimlari, icerigi, Ol¢me-degerlendirme ve dijital
Oykiilemenin teknik boyutlar1 gibi konular yer almaktadir. Verilen egitimde
yapilacak dijital oykiilemenin konu se¢imi, oykii senaryosunun olusturulmas: ve
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yapilandirilmasi, dijital oykiillemede kullanilacak gorsel ve isitsel materyallerin
secimi, dijital oykiileme araglarindan biri ile dijital 6ykiintin olusturulmas: gibi
basamaklardan olustugu anlatilmistir. Ayrica bahsi gecen bu agsamalarda nelerin
yapilacagi ogrencilere detayll bir sekilde aktarilmistir. Ogrencilere matema-
tik alaninda hazirlanmis 6rnek dijital oykiiler gosterilmis olup 6grenciler arasi
esitlik olmasi agisindan tim Ogrencilerin ayni programi kullanarak oykiilerini
dijitallestirmeleri istenmistir. Dijital dykiileme siirecinde 6grencilere kullanilacak
programlar tanitilmis, 6grencilerle birlikte kullanilacak program se¢imi yapilmis-
tir. Dijital oykiileme stirecinde 6grencilere dijital 6ykii olusturmay: saglayacak
Book Creator ¢evrimi¢i web 2.0 uygulamasinin kullanilmas: kararina varilmistir.
Ogrencilerden bir sonraki haftaya kadar hazirlayacaklar1 dykiiler igin geometri ta-
rihine katki saglayan bilim insanlarini arastirmalari istenmistir.

Ugiincii haftada, 6grencilerle arastirdiklar: bilim insanlari iizerine konugularak
geometri tarihi tizerine ¢alismis olan bilim insanlarina karar vermeleri saglanmistur.
Ogrencilerin sonraki hafta dijital dykiiniin temasini olugturacak segtikleri bilim
insan ile ilgili detayli arastirma yapmalari, arastirma siiresince not tutmalar ve
asagidaki su sorulara yanit bulmalari istenmistir:

1.  Arastirdiginizbiliminsaniinyasadigidéneminveyerin 6zelliklerinelerdir?

2. Arastirdiginiz bilim insaninin yagadigi zamana ait bilimsel ve teknolojik
ozellikler nelerdir?

3. Arastirdigimizbiliminsaninin ¢alismalaryaptigialanlar vekatkilarinelerdir?

4. Aragtirmasini yaptiginiz bilim insanimin ¢alismalari giiniimiizde hangi
alanlar1 etkilemektedir?

5. Aragtirmasiniyaptiginizbiliminsaninin geometrialaninakatkilarinelerdir?

Uygulamanin dordiincii haftasinda, 6grencilerin segtigi konu hakkinda yaza-
cag1 oykiiler i¢in taslak metin hazirlamalar ve haftanin sonunda taslak metinlerini
arastirmacilara teslim etmeleri istenmistir. Aragtirmacilar tarafindan taslak metin-
ler incelenmis ve verilecek doniitler {izerine ¢alismalar yapilmistir.

Uygulamanin besinci haftasinda, 6grenciler uzaktan egitim programinda ha-
zirladiklar: senaryo taslaklarini arastirmacilara ve arkadaslarina sunmustur. Se-
naryo taslaklari ile ilgili aragtirmacilar tarafindan 6grencilere doniitler verilmistir.
Sonraki hafta 6grencilerden bu doniitler dogrultusunda senaryolarinda gerekli dii-
zeltmeleri yapmalari ve 6ykil senaryolarini boliimlere ayirmalar: istenmistir.

Uygulamanin altinci haftasinda 6ykii senaryolarinin yazimi 6grenciler tarafin-
dan tamamlanmigtir. Ogrenciler aragtirmacilara dykii senaryolarini teslim etmis-
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lerdir. Aragtirmacilar, yapilan 6yki bolimlemelerini incelemis ve gerekli diizelt-
meleri 6grencilere yoneltmek iizere not etmislerdir. Ogrencilerin bir hafta iginde
oyki panolarini hazirlamalar: istenmistir.

Uygulamanin yedinci haftasinda 6grenciler tarafindan olusturulan 6ykii pano-
lar1 sunulmugtur. Aragtirmacilar ve diger 6grenciler tarafindan 6yki panolar: ince-
lenerek gerekli doniitler verilmistir. Ogrencilerin bir hafta i¢inde verilen déniitler
dogrultusunda 6ykii panolarini yeniden diizenlemeleri istenmistir.

Uygulamanin sekizinci haftasinda, 6grenciler, olusturduklar: 6ykii panolarin:
gevrimigi dijital ortama tasimis, Book Creator uygulamasinda dijital dykiilerini
olusturmustur. Dijital 6ykiileme kullanilmasi konusunda 6grencilere gerekli gorii-
len noktalarda hatirlatmalar yapilmistir.

Ogrencilerle yiiriitillen uygulamanin dokuzuncu haftasinda hazirlanan dijital
oykiiler uzaktan goriisme ortaminda arastirmacilara ve arkadaslarina sunulmustur.
Ogrenciler ve 6gretmenler tarafindan dijital éykiiler incelenerek bazi diizeltmeler
yapilmistir. Uygulamanin onuncu haftas: icin yapilan doniitler dogrultusunda
dijital 6ykiilerin tamamlanip teslim edilmesi istenmistir.

Uygulamanin onuncu haftasinda, hazirlanan dijital 6ykiiler uzaktan goriisme
ortaminda son haliyle sunulmustur. Ogrenciler ¢alismalarini tamamlamislardir.
Sekil 1'de 6zel yetenekli 6grencilerin hazirladiklar: dijital 6ykiilere ait ekran goriin-
titleri yer almaktadir.
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Sekil 1. Ogrencilerin Hazirladig1 Dijital Oykiilere Dair Bazi Ekran Gériintiileri

Goriisme Sireci

Aragtirma gergeklestirilmeden 6nce ¢alisma siirecinde velilere ve 6grencile-
re bilgilendirme yapilmis ve veli iznine bagvurulmustur. Velilerin “Aydinlatilmig
Onam Formu™nu doldurmalar1 saglanarak velilerden gerekli izinler alinmistir.
Caligmanin pandemi siirecinde yiiriitiilmesi sebebiyle goriigmeler uzaktan egitim
programi Zoom kullanilarak yiirttalmistiir. Goriigmeler arastirmacilar tarafin-
dan gerceklestirilmis olup goriismelerde 6grencilerin bilgi vermelerine tegvik edici
bir iislup benimsenmis, 6grencilere yonelik sorgulayict tutumdan kagmilmistir.
Gortismelerde 6grencilerin verdigi yanitlarin ses kayit cihaziyla kaydedilmesi
konusunda égrenci velilerinden gerekli izin alinmugtir. Ogrencilerle yiiriitiilen
goriismeler 15-20 dakika siirmiistiir. Secilen 6grenciler BILSEM de egitim almalar:
sebebiyle teknolojiyi derslerinde sik¢a kullandiklar1 ve teknoloji deneyimi
acisindan farklilik gosterdikleri diistiniilmektedir.

Verilerin Analizi

Yiriitilen aragtirmada verilerin analiz edilirken icerik analizi yapilmigtir. Bii-
yukoztirk ve digerleri (2014) metindeki kiimenin icerisinde yer alan belli s6z-
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citklerin ya da kavramlarin varligini tespit etmeye iliskin igerik analizi yontemi
kullanildigini belirtmistir. Bu yontem belirli kurallar ¢ercevesinde kodlamayla bir
metinde yer alan kelimelerin daha kiiciik icerik kategorileriyle 6zetlendigi siste-
matik ve yinelenebilir bir tekniktir. Igerik analizi yonteminde verilerin tanimlan-
mas1 ve igerisinde gizlenmis gerceklerin ortaya ¢ikarilmasi amaglanir (Yildirim &
Simgek, 2008). Analiz baslangicinda galigmaya katilan 6grenciler O1, 02...012
olarak adlandirilmistir. Veriler ¢alismay: gerceklestiren arastirmacilar tarafindan
kodlanmis olup igerik analizi yontemi yardimiyla goriis formuyla veriler kategori-
ye ayrilarak diizenlenmigstir. Bu baglamda metinlerde tespit edilen kodlamalar {ize-
rine ¢alisilmigtir. Bu ifadelerin farkli kodlamalarin oldugu durumlarda gergeklesen
tartigmalarla goriis birligi saglanmigtir.

Gecerlik, Givenirlik ve Etik

Nitel bir arastirmada gegerligin saglanmasinin yollarindan birinin de verilerin
detayli bir sekilde raporlanmasidir (Yildirrm & Simsek, 2016). Caligmanin ge-
cerligine 6grenci gorlisme verilerinin detayli olarak raporlanmasiyla ulasilmaya
calisilmistir. I¢ gegerligi saglamak amaciyla goriigme sorulari hazirlama
agamasinda, ilgili literatiir incelenerek kavramsal cerceve hazirlanmistir. Bu
sayede verilerin betimsel analizi yapilirken iligkili kavramlari iceren bir kap-
sam olusturulmaya calisilmistir. Yapilan arastirmada dis gegerligin saglanmasi
i¢in aragtirma siirecine dair; katilimcilarin ve gériisme ortaminin belirlenmesi,
goriismelerin gergeklestirilmesi, katilimei gortislerinin birebir aktarilmasi ve veri
analizi konular1 ayrintili olarak agiklanmistir. Bulgularin sunumunda 6grencilerin
kisisel bilgileri gizli tutulmustur. Bu nitel arastirmada goriisme formunun i¢ ge-
gerliginin, inandiriciliginin ve tutarliliginin saglanmasi amaciyla uzman goriisiine
basvurularak gerceklestirilmistir. Miles ve Huberman (1994) tarafindan goriisme
sorularmnin giivenirligi ile alakali uyum yiizdesi %80 oldugunda giivenirlik kanit1
elde edilmektedir. Hazirlanan form matematik egitimi alaninda uzmanlagmis ti¢
akademisyene gosterilmis olup giivenirlik formiilii (Miles & Huberman, 1994) kul-
lanilarak uyum yiizdesi %81 bulunmus ve goriisme sorularinin giivenirlik kaniti
elde edilmistir. Matematik egitimi alan1 uzmanlarin goriigme sorularinin detaylan-
dirilmasi, bazi sorularin yapisinin degistirilmesi ve temaya uyumlu hale getirilmesi
yoniinde 6nerilerde bulunmuslardir. Bu 6neriler dogrultusunda sorularin yapisi ve
tema se¢imi hakkinda goriisme sorularinda bazi diizeltmelerle sorularin son hali
verilmistir.

Gorlisme verilerinin i¢ gecerligini saglayabilmek amaciyla gortisme stirecinin
ses kayd1 ve goriisme dokiimleri iki farkli arastirmact kodlamis ve incelemistir.
Aragtirmacilar tarafindan verilerin analizinde yapilan kodlamalarin tutarliligi
denetlenmistir. Karsilastirmalarda goriis birligi ve ayriliga iligkin sayilar kontrol
edilerek caligmanin givenirligi Miles ve Huberman'in (1994) giivenirlik formiliy-
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le hesaplanmigtir. Miles ve Hubermana (1994) gore kodlayicilar arasi goriis birligi
yiizdesinin en az % 80 oraninda olmasi beklenmektedir. Gorlisme transkripsi-
yonlarinin dogrulugunun degerlendirilmesi amaciyla tekrar kayitlar dinlenmis ve
aragtirmac verileri kontrol etmistir. Arastirmacilar arasinda olan goriis birligi ve
ayrilig1 tespit edilerek giivenirlik ortalamasi %85 olarak hesaplanmustir.

Etik Kurul izin Bilgileri

Yapilan bu ¢alismada “Yitksekogretim Kurumlar: Bilimsel Arastirma ve Yayin
Etigi Yonergesi” kapsaminda uyulmasi belirtilen tiim kurallara uyulmustur.

Etik Degerlendirmeyi Yapan Kurul Adi: Nigde Omer Halisdemir Universitesi
Etik Degerlendirme Kararinin Tarihi: 28.04.2021

Etik Degerlendirme Belgesi Sayr Numarasi: 2021/08-15

BULGULAR

Bu boliimde arastirmanin problemiyle ilgili bulgulara yer verilmistir. Arastir-
manin problemi dogrultusunda sorulan sorulara bagli olarak alt basliklarda dii-
zenlenmigtir. Tablo 1'de 6grencilerin hakkinda arastirma yaptig1 bilim insanlarina
iliskin bilgiler verilmistir.

Tablo 1. Arastirma yapilan bilim insanlarina dair bilgiler

Ogrenci Bilim Insan1 Cinsiyet
o1 Atatiirk Kiz
02 Oklid Kiz
03 Pisagor Erkek
04 Platon Kiz
05 Argimet Erkek
06 Descartes Erkek
07 Tales Kiz
08 Johannes Kepler Kiz
09 Eudemus Kiz
O10 Aristeaus Erkek
o11 Hiperkus Erkek
012 Pergeli Apollonius Erkek
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Tablo 1de geometriye dair ¢alismalar1 olan bilim insanlar1 ve 6grenci eslestir-
meleri verilmistir. Bu eslestirmeler 6grencilerin kendi segimleri sonucu gergekles-

mistir. Ogrencilerin arastirdiklar1 bilim insanlar1 geometri alanina katki saglamis
kisilerdir.

Geometri Kavramina iliskin Ogrenci Goriisleri

Uygulamanin 6ncesi ve sonrasinda “Geometri nedir?” sorusuna ogrencilerin
verdikleri yanitlara ait kodlar Sekil 2de sunulmustur.

Formdul (1)

Dogru (1)

ekil 2. “Geometri Nedir?” Sorusuna Uygulamanin Oncesi ve Sonrasinda Ogrencilerin
Vg S
Verdikleri Cevaplara Ait Kodlar

Sekil 2de sol tarafta verilen kodlar uygulanan program o6ncesine, sag tarafta
verilen kodlar uygulama sonrasina aittir. Ogrenci cevaplarina gore yanitlarin uy-
gulama 6ncesinde 6 farkli kategoriden, uygulama sonrasinda ise sadece 3 farkli ka-
tegoriden olustugu goriilmektedir. Ogrencilerden uygulanan program éncesinde 2
kisi geometriyi bir bilim dali olarak gériirken uygulama sonrasinda 9 kisi bir bilim
dali olarak gérmistiir.

Ogrencilerin verdikleri cevaplar kargilagtirilarak analiz edildiginde 10
6grencinin “Geometri nedir?” sorusuna verdigi cevabr uygulama sonrasinda de-
gistirdigi tespit edilmistir. O2 “Insanlarin ihtiyaglarim karsilamak icin ortaya ¢ik-
mius, insanlarin meraklari sebebiyle derinlesmis bir bilim dalidir” yanitini vermistir.
Ancak uygulama &ncesinde O2 geometriyi “Etrafimizda gordiigiimiiz sekillerdir”
olarak tanimlamistir. O5 geometriyi “Bir cismin alanini, yiiz dl¢iimiinii, cevresini
hesaplamaya yarayan bir bilim dalidir” olarak tanimlamistir. O7 “Geometri nedir?”
sorusunu “Formiillerdir” seklinde tanimlamasina ragmen uygulama sonrasinda
“Nokta, dogru, cisim ve bunlarin dl¢iimlerini yapan matematigin bir bilim dahdir”
010 uygulama 6ncesinde “Islemler toplulugu” uygulama sonrasinda da “Etrafi-
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mizda gordiigiimiiz her sey geometridir” tanimini yapmistir. Uygulama Oncesi ve
sonrasinda 6grencilerin verdikleri yanitlarin farklilagmasi 6grenciler bakimindan
geometrinin bilinen belli bir taniminin olmadigini ortaya koymaktadir.

Geometriye Dair ilk Bilgilerin Dogusuna iliskin Ogrenci Goriisleri

“Geometriye dair ilk bilgiler nasil dogmustur?” sorusuna uygulama 6ncesi ve
sonrasinda 6grencilerin verdikleri yanitlara ait kodlar $ekil 3’te sunulmustur.

insanlar Kesfetmisler (2)
>inscmlc|r Kesfetmisler (3)

Zaman iginde Kendiliginden (1)

Tanimaya Dayali ]htl'yClQ'Cl; ynsanlarin Genel ihtiyaclar (5)
(2

Ticarete Dayali ihtiyaglar (1) Doga Olaylarindan Kaynakli
orunluluklar (4)
Doga Olaylarindan Kaynakl
Zorunluluklar (2)

insanlarin Genel ihtiyaglari (2)

Fikrim Yok(2)

Sekil 3. “Geometriye Dair Ilk Bilgiler Nasil Dogmustur?” Sorusuna Uygulama Oncesi ve
Sonrasinda Ogrencilerin Verdikleri Yamtlara Ait Kodlar

Sekil 3’te sol tarafta verilen kodlar uygulanan program oncesine, sag tarafta
verilen kodlar uygulama sonrasina aittir. Ogrenci yanitlarina gore cevaplarin uy-
gulanan program oncesinde 7 farkli kategoriden, uygulama sonrasinda ise sadece
3 farkli kategoriden olustugu goriilmektedir. Ogrencilerden uygulanan program
oncesinde 2 kisi geometrinin insanlarin genel ihtiyaglarindan dogdugunu ifade
ederken uygulama sonrasinda 5 kisi geometrinin “insanlarin genel ihtiyaglarindan”
dogdugunu ifade etmistir. Ogrencilerden uygulanan program éncesinde 2 kisi geo-
metrinin “doga olaylarindan kaynakli zorunluluklardan” dogdugunu ifade ederken
uygulama sonrasinda 4 kisi geometrinin ‘doga olaylarmdan kaynakli zorunluluk-
lardan” dogdugunu ifade etmistir. Ogrencilerden uygulanan program éncesinde
2 kisi geometrinin “insanlarin kesfi” sonucu dogdugunu ifade ederken uygulama
sonrasinda 3 kisi geometrinin “doga olaylarindan kaynakli zorunluluklardan” dog-
dugunu ifade etmistir. Uygulanan programin dncesinde ve sonrasinda 6grenci
yanitlarinin farklilasmasi geometrinin dogusuna dair kesin bir bilginin olmadig:
goriilmektedir.
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Program oncesi ve sonrasinda geometrinin dogusuna dair yanitini degistirme-
yen Ogrencilerden 2 kisi geometrinin “insanlarin kesfiyle” dogdugunu ve 2 kisi ise
insanlarin ‘genel ihtiyaglar:” ile dogdugunu ifade etmislerdir. 8 6grencinin yani-
tinda degisim tespit edilmistir. O1 uygulamanin hem 6ncesi hem de sonrasinda
“Geometriye dair ilk bilgiler, Misirda Nil nehrinden kaynakli arazi 6l¢iimii ihtiyact
sonucu dogmustur.” yanitini vermistir. O6 uygulama éncesi ve sonrasinda “Geomet-
ri, insanlar tarafindan cevrelerini gozlemleyerek ve arastirma yaparak kesfedilmistir”
ifadesinde bulunmustur. O7 uygulama éncesinde “Geometri insanlarin tarim ala-
mindaki faaliyetleri esnasinda dogmugstur” uygulama sonunda ise “ Geometri eski za-
manlarda insanlarm her alanda ihtiyaglari sonrasinda dogmustur.” yanitini vermistir.

Geometrinin Neler icerdigine iliskin Ogrenci Gorisleri

“Geometri nelerden olusur, neler igerir?” sorusuna uygulama 6ncesi ve sonra-
sinda 6grencilerin verdikleri yanitlara ait kodlar $ekil 4’te sunulmustur.

sekiller (8) ———* \ qtematiksel Kurallar (2)

islem (2) Geometrik Sekiller (6)
Etrafimizdaki Her Sey (1) Acilar ve Olctmler (3)
Sayilar (1) Etrafimizdaki Her Sey (1)

Sekil 4. “Geometri Neler Icerir?” Sorusuna Uygulama Oncesi ve Sonrasinda Ogrencilerin
Verdikleri Yanitlara Iliskin Kodlar

Ogrencilerin yanitlar1 incelendiginde sol tarafta verilen kodlar uygulanan
program Oncesine, sag tarafta verilen kodlar uygulama sonrasina aittir. Ogren-
cilerin yanitlarmin uygulamanin hem 6ncesinde hem de sonrasinda 4 kategori-
yi igerdigi gortlmiistiir. Ancak uygulama sonrasi kategorilerden sadece biri ayni
kalmig olup digerlerinde degisim s6z konusu olmustur. Ogrencilerden uygulama
oncesinde 2 kisi geometrinin “islem” icerdigini, 1 kisi “sayilar” icerdigini ifade
ederken uygulama sonrasinda ayni 6grenciler geometrinin “agilar ve ol¢timler”
den olugtugunu ifade etmistir. Ogrencilerden uygulanan program éncesinde 8 kisi
geometrinin ‘sekiller” igerdigini belirtirken uygulama sonrasinda ayni 6grencilerin
6's1 “geometrik sekiller” ve 2’si “matematiksel kurallar” igerdigini ifade etmistir.

Ogrencilere “Geometrinin igeriginde neler vardir?” diye soruldugunda O10, uy-
gulama baslamadan ve bitiminde “Geometri etrafimizda gordiigiimiiz her seydir”
yanitini vermistir. O6 uygulama éncesinde “Geometri islemlerdir” yanitin1 vermis-
ken uygulama sonrasinda “Geometri; agi, dogru, isin gibi kavramlar ve bunlara dair
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olciimlerdir” O6, geometri tarihinde Descartes hakkinda yapilan aragtirmalarin ve
Descartes’in analitik geometriye katkilarinin olmasinin diigiincelerindeki degisime
yol agtig1 diisiiniilmektedir. O1, Atatiirk’iin geometriye katkilarini arastirmis olup
uygulama 6ncesinde geometrinin sadece sekillerden olugtugunu ifade ederken uy-
gulama sonrasinda “Geometri; iicgen, kare, dikdortgen, silindir, prizma gibi geomet-
rik sekilleri icerir” ifadesinde bulunmustur. Bu durumun Atatiirk ve geometri ile il-
gili 6grencilerin yaptig1 aragtirmalarin neticesinde gerceklestigi diigtiniilmektedir.

Geometrinin insanlara Gergek Hayatta Sagladigi Faydalara ve iligkili
Oldugu Bilim Dallarina Dair Ogrenci Gériisleri

“Geometrinin insanlara gercek hayatta ne tiir faydalar sagladigi, bu faydalarin
iliskili oldugu bilim dali nedir?” sorusuna uygulama oncesi ve sonrasinda 6grenci-
lerin verdikleri cevaplara dair kodlar asagidaki $ekil 5’te sunulmustur.

Olglim ~ neeeenesd A Muhendislikl
Muhendislik, ... Oleiim, —" Hesaplama (3)
Fizik, Astronomi Hesaplama (3)
Bilgi S Gorsel
llgisayar ¥ ganatlar
Matematik -======*"="*"" » Islem (1) Programlama (1)
Gizim (2) 1 Mimarlik
Mimarlik «=s==sssssmseeen » Tasarim (3)
Grafik
T 2] [,
asanm (2) « > Tasarim
Tapu Alan
............... > ; Tapu
Kadastro Hesabi (3 ———— Alan e Kadastro
Hesabi (2)
Her Ha
........ yati Havat Her
Alanda = Tttrees.. > yatt L
®Kolaylagtirmalk Kolaylastirmak (2) Alanda

Icin (2)

Sekil 5. “Geometrinin Insanlara Gergek Hayatta Ne Tiir Faydalar Sagladigi, Bu Faydalarin
lliskili Oldugu Bilim Dali Nedir?” Sorusuna Verilen Cevaplara Ait Kodlar

Sekil 5'te Geometrinin insanlara gercek hayatta ne tiir faydalar sagladigina
iliskin alinan yanitlardan mor renkte verilen kodlar uygulama oncesine, turun-
cu renkte verilen kodlar uygulama sonrasina aittir. Ayrica Sekil 4’te geometrinin
gergek hayatta saglayacag: faydanin iligkili oldugu bilim dalina dair verilen yanit-
lardan yesil renkte verilen kodlar uygulama oncesine, sar1 renkte verilen kodlar
uygulama sonrasina aittir.
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Ogrenci cevaplar1 incelendiginde geometrinin gercek hayatta sagladig
faydalara iliskin verilen cevaplarin uygulama Oncesinde 5 farkli kategoriden,
uygulama bitiminde ise 6 farkli kategoriden olustugu goriilmektedir. Ogrenci
cevaplar1 incelendiginde; geometrinin gercek hayatta sagladigi faydanin iliskili
oldugu bilim dalina dair verilen cevaplarin uygulamanin 6ncesinde 5, uygulamanin
sonrasindaysa 6 farkli kategoriye ayrildig: goriilmektedir. Uygulama sonrasinda
ogrencilere sorulan iki sorunun da kategori sayisinda artis gézlemlenmistir. Og-
rencilerin geometrinin gercek hayatta kullanim alanlarina yonelik yanitlarinin uy-
gulanan program sonrasinda detaylanmasi dikkat gekicidir. Ogrencilerden 2 kisi
uygulama 6ncesinde geometrinin gercek hayatta islem yapmaya yaradigini; uygu-
lama sonrasinda ise geometrinin bilgisayar programlama alaninda kullanildigini
ifade etmistir. 09, baslangicta geometriyi derslerde gordiigii sekilde genel manada
islem olarak disiiniirken uygulama bitiminde daha ayrintili bakis agis1 kazanarak
bilgisayar programlama alaninda isimize yarayacagini ifade etmistir.

05, geometrinin gergek hayatta alan hesaplamalarinda kullanilacagini ifade
ederken uygulama sonrasinda Gorsel Sanatlar alaninda gizimlerde kullanilacagini
soylemigtir. O5, dijital 6ykii olustururken Arsimetin geometriye katkilarini
aragtirmus olup Arsimet’in {iggen, kiire ve daire tizerine alan-hacim ¢alismalari ile
karsilasmasinin geometrinin giinliik hayatta kullanimina yénelik bakis agisini de-
gistirdigi disiiniilmektedir. O1 uygulamanin éncesi ve sonrasinda “ Geometri, dl-
ciimler ve hesaplamalar yaparken gercek hayatta mimarlik, miihendislik alanlarinda
isimize yarar.” yanitin1 vermistir. Ogrenci yanitlarindaki degisimin 6grencilerin ge-
ometri ile ilgili yaptiklar1 detayli arastirmalar sayesinde olustugu diisiiniilmektedir.

Geometrinin Herkes Tarafindan Ogrenilip Ogrenilemeyecedine Dair
Odrenci Gorisleri

“Geometri herkes tarafindan 6grenilebilir mi?” sorusu 6grencilere yoneltilmis-
tir. Geometri tarihi konulu dijital 6ykiilleme ¢alismasiyla geometrinin herkes tara-
findan 6grenilip 6grenilemeyecegi konusunda 6grenci goriislerine yer verilmistir.
Uygulanan programa katilan 6grencilerden uygulama dncesi 8’1, geometrinin her-
kes tarafindan 6grenilemeyecegini; 4’ ise herkes tarafindan 6grenilebilecegini ifa-
de etmistir. O11 “ Geometri herkes tarafindan 6grenilemez ¢iinkii biitiin dgrenciler
dgrenecek zekaya sahip degildir” yanitini vermistir. O4 “Geometri herkes tarafindan
dgrenilemez ciinkii 6grenilmesi biraz da dgretene baghdir” yanitini verirken O7  Ge-
ometri zor bir bilim dalidir, herkes tarafindan 6grenilemez” ifadesinde bulunmustur.

Uygulamaya katilan 6grencilerden sadece 2’si uygulama sonrasi yanitini degis-
tirmistir. Yanitini degistiren 6grenciler baglangigta geometrinin herkes tarafindan
Ogrenilemeyecegini savunurken uygulama sonrasi herkes tarafindan 6grenilebile-
cegi yanitin1 vermistir. Ogrencilere neden fikirlerini degistirdigi soruldugunda O3
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“ Geometrinin ¢ok arastirma yapilip calisarak herkes tarafindan grenilebilir” ve O6
“Geometriyi 0greten kisi eger dersi sevdirip eglenceli hale getirirse herkes tarafindan
dgrenilebilecegini diisiiniiyorum. ifadesinde bulunmustur.

Geometrinin Nasil Ogrenilecegine iliskin Ogrenci Gorisleri
“Geometri nasil 0grenilir?” sorusuna uygulama Oncesi ve sonrasinda
ogrencilerin verdikleri yanitlara dair kodlar Sekil 6da sunulmustur.
Calisarak (2)

Calisarak (7)

—> Arastirarak (2)

Konularin Mantigini
Anlayarak (1)

Gozlemleyerek (2) Ogretmeni iyi

Dinleyerek (1)

Basaracagina
Inanarak (2)

Kendine inanarak (3)
Cevreyi
Gozlemleyerek (2)

Tarihsel Geligimini
Inceleyerek (3)

Sekil 6. “Geometri Nasil Ogrenilir?” Sorusuna Programin Oncesi ve Sonrasina Ait
Ogrencilerin Verdikleri Yanitlara Iliskin Kodlar

“Geometri nasil 6grenilir?” sorusuna verilen yanitlar Sekil 6da mor renkte
verilen kodlar uygulama 6ncesine, turuncu renkte verilen kodlar uygulama son-
rasina aittir. Ogrenci cevaplar1 incelendiginde cevaplarin uygulama éncesinde 3,
uygulama bitiminde ise 7 farkli kategoriden olustugu dikkat ¢cekmektedir. Uygula-
ma sonrasinda geometrinin nasil 6grenilecegine dair 6grencilerin daha fazla kate-
goride yanit vermesi dikkat ¢ekicidir. Uygulama 6ncesinde ‘arastirarak, konularin
mantigini anlayarak, ogretmeni dinleyerek ve geometrinin tarihsel gelisimini ince-
leyerek” yanitlar1 bulunmamaktadir. Uygulama 6ncesinde 7 6grenci geometrinin
‘calisarak” o6grenilecegini ifade ederken uygulama sonrasi 6grencilerin yalniz 2’si
yine ‘calisarak” cevabini vermistir, diger 6grencilerden 2’si “arastirarak”, 1’1 “konu-
larin mantigini anlayarak”, 11 “6gretmeni dinleyerek” 1’1 “geometrinin tarihsel gelisi-
mini inceleyerek” yanitini vermistir. Verilen cevaplara gore geometri tarihi ile ilgili
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yaptiklar1 detayli arastirmanin 6grencilerin yanitlarindaki gesitlenmeye etki ettigi
distiniilmektedir.

Ogrencilerin  geometrinin nasil  dgrenilecegi konusundaki yanitlarinin
farklilasmas: katilimcilarin kendilerine 6zgli 6grenme sekillerinden yola ¢ikarak
sorulara yanit verdiklerini diigiindiirmektedir. Ogrenci yanitlar1 incelendiginde 5
6grencinin yanitini uygulama sonrasinda degistirmedigi goriilmiistir. Uygulanan
programa katilan diger ogrencilerin ayni soruya verdigi yanitlarin uygulama
sonrasinda degistigi goriilmistir. 012, uygulamanin hem 6ncesinde hem de
sonrasinda “Geometri diizenli ¢alisarak 6grenilir” yanitini vermistir. Ogrencilerden
05, uygulama 6ncesinde geometrinin ¢alisarak 6grenilecegini ifade ederken uygu-
lama sonrasinda “ Geometriyi iyi 6grenebilmek icin tarihsel gelisimini incelemeliyiz”

yanitini vermistir.

TARTISMA, SONUC VE ONERILER

Giiniimiiz teknolojisinin egitim tzerinde o6nemli etkileri bulunmaktadir
(Bouton vd., 2021). Teknolojik gelismeler, her alanda oldugu gibi egitime yone-
lik alanlar1 da etkilemigtir. Bununla birlikte bu gelismeler egitimin ayrilmaz bir
pargas1 haline gelmistir. Gelisen egitim teknolojisi, 6gretim stratejilerini biyiik
olgiide etkilemektedir (Abrorxonovna, 2020). Egitim teknolojilerinin etkili 6gre-
timde olumlu yonleri ortaya ¢iktikca egitimde teknoloji kullanimiyla ilgili farkls
arag ve sistemlerin gelistirildigi ve uygulamaya konuldugu gériilmektedir (Som-
yurek vd., 2009). Egitim teknolojisinde etkili bir gekilde kullanilmaya baslanan
bu araglardan biri de djjital oykiilemedir. Dijital 6ykiilleme, 6grencilere 21. ylizyil
okuryazarlik becerilerini kazandirmak ve 6grenme motivasyonlarini gelistirmek
i¢in kullanilabilecek etkili bir yontemdir (Al-Amri, 2019; Aljaraideh, 2020; Fitri,
Husnawadi ve Harianingsih, 2021; Kubravi, Shah ve Jan, 2018; Setiyorini, 2020;
Shemy, 2021; Turan ve Seker, 2018). Literatiirden elde edilen bilgiler 1s1g1nda geo-
metri tarihinin dijital 6ykiileme araglari kullanilarak 6gretilmesinin etkili olacagt
distnilmiigtir.

Yapilan arastirmada ilk kez 6zel yetenekli 6grenciler geometri tarihine yone-
lik dijital 6ykiileme siirecine girmistir. Bu ¢alismada dijital dykiileme siirecinin,
ogrencilerin geometrinin dogasina ve geometri bilgisinin olusumuna iliskin g6-
riigleri tizerine yansimalarin tespit edilmesi amaglanmustir. Goral ve Gnadinger
(2006) matematik 6gretiminde Oykiillemenin; 6grencilerin matematiksel fikirleri
tartigmalarina, yazmalarina, okumalarina, dinlemelerine ve zor kavramlar: anla-
yarak derinlestirmelerine olanak sunan ¢ok yonlii ve eglenceli bir arag oldugu-
nu belirtmigstir. Dijital 6ykii yazma ¢aligmalari, 6grencilerin egitim yasantilarinda
yiiksek diizeyde teknoloji entegrasyonu saglama firsat: sunmaktadir. Bu firsat di-
jital oykiilemenin geometri tarihinin 6gretim siirecinde etkili kullanilabilecek bir
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arag oldugu fikrini ortaya koymaktadir. Ogrenciler, giiniimiiz teknolojilerine agina
olduklar i¢in teknolojiye dayal: etkinliklerde bulunmaya oldukga isteklidirler (Pa-
nagiotidis vd., 2018), bu durum onlarin dijital 6ykiileme siirecinde aktif olmalarini
desteklemektedir. Dijital dykiileme 6grencilerin dikkat ve ilgi ve seviyelerini arti-
ran, egitimciler i¢in de egitsel acidan kullanilabilen bir aragtir (Torres vd., 2012).
Yiiriitilen arastirmada 6zel yetenekli 6grencilere yonelik zenginlestirilmis egitim
programi ve ortami planlanmasmin gerekliliginden yola ¢ikilarak ¢alisma gru-
bunda 6zel yetenekli 6grencilere yer verilmistir. Ayrica bu 6grenciler geometri
tarihinin 6gretiminde dijital oykiileme siirecine dahil edilmistir. Matematik ala-
ninda 6zellikle 6zel yetenekli 6grenciler ile gerceklestirilen ¢alismalarin yani sira
geometri tarihinin djjital oykiilemede kullanimiyla ilgili aragtirmalara da ihtiyag
duyuldugu disiinilmektedir.

Geometri Kavramina iligkin Sonuglar

Ozel yetenekli 6grenciler, geometri tarihi konulu ¢alismalarini dijital 6ykiileme
yontemiyle hazirlarken geometri alaninda ¢alismalari olan bilim insanlar
lizerine arastirmalar yapmuislardir. Aragtirdiklar: bilim insanlarinin kargilastiklar:
zorluklar1 ve problemleri, karsilasma sebeplerini, bu zorluk ve problemlerle neden
ugrastiklarini, hayatlarini ve buluglarini 6grendikleri goriilmiistiir. Arastirmadan
elde edilen bulgular neticesinde uygulama 6ncesinde ve sonrasinda “Geometri
nedir?” sorusuna verilen yanitlarin 6grenciler arasinda farkli olmasi, 6grencilerin
geometrinin tanimini yapmakta zorluk yasadigini gostermektedir. Program oncesi
ve sonrasinda bazi 6grencilerin “Geometri nedir?” sorusuna yanitlar1 degisirken
bazilarinin degismedigi goriilmistiir. Horzum ve Yildirim (2016) yiirittiikleri
caligmada 166 lise 6grencisinin “Geometri nedir?” sorusuna verdikleri yanitlarda
49 farkli metafora ulagmistir. Gergeklestirilen ¢alismada oldugu gibi Horzum ve
Yildirimin (2016) ¢aligmasinda da 6grenciler “Geometri nedir?” sorusuna veri-
len yanitlar ¢ok gesitlilik gostermektedir. Literatiirde deneyim artik¢a geometrik
basarinin artiginin tespit edildigi bir¢ok ¢alisma bulunmaktadir (Giiven & Kara-
tas, 2005; Olkun & Altun, 2003; Toptas, 2008). Literatiirde geometri basarisi ile
bilgisayar destekli materyal kullanimin iliskilendigi bir¢ok calismaya da rastlanil-
maktadir (Cetin vd., 2015; Given & Karatag, 2003; Sataf, 2010; Onal & Demir,
2003). Yiiriitiilen arastirmalarla bu ¢alismanin bulgular: arasinda benzerlik oldugu
goriilmektedir.

Geometriye Dair ilk Bilgilerin Dogusuna iliskin Sonuclar

Ogrencilerin “Geometriye dair ilk bilgiler nasil dogmustur?” sorusuna ver-
dikleri yanitlar iki kategori olarak sekillenmistir. Bu kategoriler, geometrinin in-
sanlarin ihtiyaglarindan dogdugu ve doga olaylarindan kaynakli zorunluluklar
oldugudur. Ogrencilerin geometrinin dogusuna dair yanitlarinda kategorilesme
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baslangicta fazla sayida iken uygulama sonrasinda bu saymnin azaldig: gorilmis-
tiir. Bu durumun 6grencilerin geometriye dair yaptiklar: arastirmalara dayali ola-
rak bilgilerinin netlesmesinden kaynaklandig: diistintilmektedir. Arastirmadan
elde edilen bulgular ile Karadag ve Ayvaz-Tung’un (2013) yiriittigi ¢alisma ile
paralellik gostermektedir. Paralellik gsteren bulgular, dijital 6ykiileme uygulama-
larinda 6grencilerin etkin katilimi sayesinde 6grenme siirecinde farkli perspektif
kazanmalari, yeni bilgiler 6grenmeleri ve bilgilerin kaliciliginin saglanmasinda
faydali olmasidur.

Geometrinin Neler icerdigine iliskin Sonuglar

Uygulama oncesinde ilk yapilan goriismede Ogrencilere geometrinin neler
icerdigi sorusu sorulmus, bu soruya en fazla verilen yanit “sekiller” olmustur.
Uygulama sonrasinda ise 6grencilerin ¢ogunlugu “geometrik sekiller”, “acilar ve
Olgiimler” yanitini vermistir. Bu geometrik kavramlarin 6grenilmesi belirli bir sii-
recte gerceklesmektedir (Clements & Batista, 1992). Ogrenci yanitlarindaki degi-
simin nedeninin dijital dykiileme siirecindeki 6grenmeler oldugu diistiniilebilir.
Uygulama sonrasinda verilen “geometrik sekiller”, “agilar ve 6l¢timler” yanitlarinin
daha fazla verilmesinin nedeninin, geometrinin cogunlukla geometrik sekiller ile
iligkilendirilmesinin dogal bir sonucu oldugu diisiiniilmektedir. Verilen yanitlar
arasinda 6grencinin etrafindaki biitiin her seyi geometrik sekil olarak diistintip ge-
ometriyi “gevremizdeki her sey” olarak diisiinmesi ¢evresine matematiksel bir ba-
kis agisiyla bakabildigini gostermektedir. Geometrik sekiller ve geometrik cisimler
de geometrinin temel kavramlaridir (Ergin, 2014). Geometri, Dursun ve Coban
(2006) tarafindan matematigin diizlemsel ve uzaysal sekiller, diizlem, nokta, dog-
ru, bunlarin aralarindaki iligkiler, geometrik sekillerdeki uzunluk, a¢i, alan, hacim
gibi olgiileri konu edinen bilim dali olarak ifade edilmistir. Calismada 6grencilerin
¢ogunlugunun geometrinin geometrik sekiller icerdigini ifade etmesi bu tanim ile

benzerlik gostermektedir.

Geometrinin Gergek Hayatta Kullanim Alanlari ve Bu Alanlarin iliskisine
Dair Sonuclar

Ogrencilere geometrinin gercek hayatta kullanim alanlar1 ve bu alanlarin
iligkili oldugu bilim dali soruldugunda uygulama sonrasinda verilen yanitlarda
daha fazla kategorilesme oldugu goriilmiistiir. Ogrenciler, dykiileme siirecinde
aragtirmalarla elde ettikleri bilgileri hazirladiklar: 6ykiilerde kullanarak giinliik
hayatlarindaki olaylarin olas1 sonuglarini daha etkili bir sekilde iliskilendirebilir,
anlayabilir ve tahmin edebilirler (Pfannkuch vd., 2010) ve birden fazla baglami
yorumlayabilirler (Wilkerson ve Laina, 2018). Ogrenci yanitlarindaki degisimin
ogrencilerin geometri ile ilgili 6ykii yazma siirecinde yaptiklar: detayl arastirma-
lar sayesinde olustugu diisiiniilmektedir. Ogrencilerin uygulamanin éncesi ve son-
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rasinda geometriyi, sadece matematik arastirmacilar1 tarafindan caligilan 6zel bir
alan olarak diigiinmedikleri bilgisine ulasilmistir. Geometri matematigin; nokta,
dogru, diizlem, diizlemsel sekiller, uzay, uzaysal sekiller ve bunlar arasindaki iligki-
lerle geometrik sekillerin uzunluk, aci, alan, hacim gibi 6l¢iilerini konu edinen ve
giinliik hayatta kullanilan 6nemli dallarindan birisidir (Baykul, 2002). Glinliik ya-
samda karsilagilan siklikla kullanilan egyalar ve dogadaki varliklarin bir geometrik
sekle sahip olmasi, gesitli bilim dallarinda geometrik sekil ve cisimler kullanilmast,
matematiksel model olusturmada ve problem ¢ozmede geometrik diisiincelerden
yararlanilmasi agisindan geometrinin egitimdeki yeri olduk¢a 6nemlidir (Altun,
2004). Ogrencilerin dijital dykiileme siirecinde yapmis olduklar aragtirmalarin ge-
ometrinin glinlitkk hayatta ve diger alanlarda siklikla kullanildigini fark etmelerini
sagladig diisiiniilebilir. Ogrenciler uygulama éncesinden farkli olarak uygulama
sonrasinda ¢izim ve tasarim amaciyla kullanilmak izere bilgisayar programlama,
grafik tasarim ve gorsel sanatlar alanlarinda da geometrinin kullanilabilecegini
ifade etmiglerdir. Alan yazinda dijital 6ykiilemenin 6gretim etkinliklerinin giin-
lik hayat durumlarina entegre edildigi ¢calismalar goriilmektedir (Blas vd., 2009;
Kocaman-Karaoglu, 2015; McLellan, 2006; Woodhouse, 2008). Bu ¢alismalar ile
Ogrencilerin uygulama sonrasinda geometrinin gercek hayatta kullanilabilecegi
alanlardaki kategorilesmedeki artis arasinda paralellik oldugu goriilmistiir. Sert
(2012) tarafindan gergeklestirilen caligmada, 6zel yetenekli 6grenciler tarafindan
matematigin bilhassa insan hayatini kolaylastiran bir ders olarak gériildigi vur-
gulanmigtir. Yapilan bu ¢alismadan elde edilen sonuglarin Sert (2012) tarafindan
elde edilen sonuglar ile ortiistiigii tespit edilmigtir.

Geometrinin Herkes Tarafindan Ogrenilip Ogrenilemeyecegine iliskin Sonuglar

Ogrencilere “Geometri herkes tarafindan 6grenilebilir mi?” sorusu yoneltildi-
ginde caligma Oncesinde “geometrinin herkes tarafindan 6grenilemeyecegini” ifa-
de eden 6grenci yanitlar: cogunluktayken; uygulama sonrasinda “geometri herkes
tarafindan 6grenilebilir” diyenlerin sayisinda artis gozlenmistir. Teknolojik arag-
larin uzaktan 6grenime dahil olmasiyla birlikte uzaktan 6grenme ortamlar: 6g-
renenler i¢in daha eglenceli olmaktadir. Eglenceli 6grenme cevreleri 6grenmeleri
daha ¢ekici ve kolay kilmaktadir (Yiizer & Kiling, 2015). Bu tiir 6grenme ¢evreleri,
Ogrenenlerin 6grenme stirecinde aktif olmalarini saglamakta ve bundan dolay1 6¢-
renmeleri kolaylastirmaktadirlar (Xu vd., 2011). Ogretmen adaylari ile Long (2011)
tarafindan dijital 6ykiileme ¢alismas: yiirtitiilmustiir. Gergeklestirilen bu ¢alismada
katilimcilar dijital 6ykiileme siirecinin degerli ve motive edici bir deneyim oldugu-
nu ifade etmislerdir. Demirer (2013) ¢alismasinda internet tabanli dijital 6ykiileme
uygulamasinin etkili oldugunu, bunun yani sira dijital 6ykiileme uygulamalar: ile
ogrenciler ve ogretmenlerin derse iligkin tutumlarini olumlu olarak etkiledigini,
motivasyonunu artirdigini ifade etmistir. Ogrenenlerin derslere kargi olan motivas-
yonlar1 ne kadar artarsa dersten alacagi verimde o kadar artacaktir (Sadik, 2008).
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Ogrenci yanitlarina gore yapilan ¢alismanin 6grencilerde geometrinin 6grenilmesi
tizerine motive edici ve olumlu etki sagladigi distintilmektedir. Yoga (2022) yaptigt
caligmada 6grenme ortaminin 6grenciler i¢in ilgi ¢cekici olmadiginda, 6grencilerin
ogrenme etkinligine karsi daha az ilgi ve motivasyon gosterdiklerini belirtmislerdir.
Bu durum, djjital 6ykiilleme gibi 6grenme araglarinin egitimde kullanilmasinin
gerekliligini ortaya koymaktadir. Literatiirde yer alan ¢aligmalara iligkin sonuglarin
yapilan arastirmaya dair sonuglar ile paralel oldugu goriilmektedir.

Geometrinin Nasil Ogrenildigine iliskin Sonuglar

Ozel yetenekli grencilerin “geometrinin nasil 6grenildigi” sorusuna verdikleri
cevaplardaki kategori sayisi, uygulama 6ncesine gore artis gostermistir. Uygulama
oncesinde 6grencilerin hazir bulunusluklar: dogrultusunda kendi 6grenme sekille-
rini diisiinerek bu soruya cevap verdikleri diisiiniilmektedir. Uygulama sonrasinda
ise 6grencilerin geometriye yonelik yaptig1 arastirmalar ve edindikleri yeni bilgi-
leri dijital oykiileme siirecinde kullanip igsellestirmeleri sonucunda geometrinin
nasil 6grenilecegine iligskin yeni yollar kesfetmislerdir. Ogrencilerin kendilerinde
olusan bu farkindalik, kesfetme ve 6grenme istegi sayesinde geometrinin nasil 6g-
renilecegine dair fikirlerinin kategorilesmesinde artis oldugu goriilmektedir. Yang
ve Wu (2012) tarafindan gergeklestirilen ¢alismada da dijital ykiilemenin 6gren-
meyi kolaylastirdig1, 6grencilerin motivasyonlar: ve basarilar: tizerine olumlu et-
kisinin oldugu, o6grenme ve kesfetme isteklerini artirdig1 sonucuna ulagilmistir.
Incikabi (2015) egitimde teknoloji kullaniminin bilhassa karmasik ve zor yapida
olan matematik 6grenme siirecine dikkat ¢ekmede etkili oldugunu belirtmistir.
Gordon (2011) gergeklestirdigi ¢caligmada, dijital dykiileme etkinliklerinin 6gren-
cilerin 6grenme siire¢lerinde yeni yaklagim ve bakis agilar: sagladigini vurgulamas-
tir. Yang ve Wu (2012), incikabi (2015) ve Gordon (2011) arastirmalarindan elde
edilen sonuglarin bu ¢aligma sonuglarini destekledigi gorillmektedir.

Ozel yetenekli 6grencilerin matematik tarihi konulu dijital dykiileme siireci-
ne dahil olmast ile verdigi yanitlarda geometrinin dogasina ve geometri bilgisinin
olusumuna yonelik kategorilesmenin arttig1 gorillmuistiir. Bu artig, yiirtitiilen ¢alis-
manin 6grencilerin geometriye yonelik bilgi diizeylerinin ve geometrinin giinlitk
hayattaki yerine iliskin farkindaliklarinin arttig1 sonucuna ulagsmamizi saglamistir.
Ayrica yapilan arastirmada dijital 6ykiileme uygulamalarinda 6grencilerin aktif se-
kilde rol almasinin teknoloji kullanma becerilerine olumlu yénde katki sagladig
da distintilmektedir. Matematik egitiminde dijital 6ykiilemeye yer vermenin 6g-
rencilerin derse yonelik motivasyonlarinin yiiksek tutulmasinda, farkindalik olus-
turulmasinda ve matematik egitimine dair bilgilerin aktarilmasinda etkili olacag:
distiniilmektedir.
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Oneriler

Ozel yetenekli 6grencilerin yeni beceriler kazanabilmesi ve sahip olduklari ye-
teneklerin gelistirilebilmesi icin 6zel hazirlanan programlar, arag-geregler, egitim
ortamlar1 ve 6zel yetistirilen personel gibi birgok destege ihtiyaci vardir. Okul igi
ve dig1 matematik etkinliklerinin olusturulmasinda teknoloji temelli yaklagimlarin
benimsenmesine ve zenginlestirilmis egitim ortamlarinin sunulmasina daha faz-
la 6nem verilmelidir. Matematik dersi etkinliklerinde dijital 6ykiileme araglarinin
daha etkin ve verimli kullanilabilmesi amaciyla 6gretmen adaylarina lisans egiti-
minde; 6gretmenlere ise hizmet ici egitimler yoluyla“ dijital 6ykiileme ve teknoloji
temelli modern 8grenme etkinlikleri” konulu egitimler verilebilir. Ogretmenler
i¢in hazirlanan atélye ve proje ¢alismalari ile dijital 6ykiileme ¢ok genis kitlelere
duyurulabilir. Tarihsel, bilgilendirici ve 6gretici olaylar: yansitan dijital 6ykii ge-
sitlerinden faydalanarak matematik derslerinde miifredatla uyumlu olacak ¢alis-
malar yapilabilir. Egitim fakiiltelerinde yiiksek lisans ve lisans derslerinde dijital
oykiileme tanitilarak kullaniminin yayginlagtirilmasina imkén saglanabilir.

Egitimde 6grenme ve 6gretme siirecinde dijital ykiileme bir arag olarak birgok
alanda kullanilabilir olmas: sebebiyle bu alanda arastirilabilecek daha birgok ko-
nunun bulundugu distintilmektedir. Egitimciler dijital dykiilemeyi 6grendikge ve
siniflarinda etkinlikler yoluyla derslerine dahil etmenin yollarini kesfettik¢e 6zel
yetenekli olan ve olmayan 6grencilere sunulan egitimde daha iyi sonuglar elde edi-
lecektir. Ayrica bu alanda yapilacak yeni arastirmalar, dijital 6ykiilemenin gelecek-
te 6grenci ve egitimciler tarafindan nasil kullanilabilecegi, derslerde bilgi aktarimi-
nin nasil saglanacagi ve aydinlatabilecegi hususunda ¢ok daha fazla 6n gorii ve yeni
fikirler getirecektir. Dijital 6ykiilemenin egitimde 6grenme ve 6gretme araci olarak
kullanilmas1 hususunda kesfedilecek daha bircok seyin oldugu disiiniilmektedir.
kesfettikce hem 6zel yetenekli olan hem de 6zel yetenekli olmayan 6grencilerin
egitiminde daha iyi sonuglara ulagilacaktir.

Calismanin Sinirliiklar

Bu aragtirmanin 6zel yetenekli on iki 6grenci ile yiiriitiilmesi bir snirliligidir. I¢
Anadolu Bolgesinin bir ilinde ikamet eden ve ¢aligmaya katilmay1 kabul eden 6zel
yetenekli 6grencilerle ¢alisilmasi, sadece 6grencilerin doniitlerinden yola ¢ikilarak
nitel veri toplama araglarinin kullanilmast yiiriitiilen aragtirmanin sinirliliklari ola-
rak siralanabilmektedir. Bu sinirliliklardan yola ¢ikilarak ileride yapilacak aragtir-
malara iliskin birtakim 6nerilerde bulunulabilir. Yiiriitiilen ¢alisma daha kalabalik
bir ¢aligma grubuyla bagka illerde ve farkli yetenek gruplariyla gerceklestirilebilir.
Bu ¢alisma kullanilan arastirma yonteminden farkli desenler kullanilarak ytiriitii-
lebilir. Bunun yani sira yiiritiilen aragtirma farkli yas gruplarindaki 6grencilerin
matematik egitimine dair bilgilerini destekleyici ve yiiriitiilen uygulamaya benzer
programlar diizenlenebilir.
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TESEKKUR VE AGIKLAMALAR
Calismamiza katki saglayan tiim 6grencilere tesekkiir ederiz.
Cikar Catismasi

Makalenin yazarlar1 arasinda, ¢alisma kapsaminda herhangi bir kisisel ve finansal
¢ikar catismasi bulunmamaktadir.

Yazar Katki Oranlari

Caligmanin Tasarlanmasi (Design of Study): GSA(%50), EK(%50)
Veri Toplanmasi (Data Acquisition): GSA(%50), EK(%50)

Veri Analizi (Data Analysis): GSA(%50), EK(%50)

Makalenin Yazimi (Writing Up): GSA(%50), EK(%50)

Makalenin Gonderimi ve Revizyonu (Submission and Revision): GSA(%50),
EK(%50)
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Ek

Ozel Yetenekli Ogrencilerin Geometri Tarihi Konulu Hazirladiklar1 Dijital
Oykiilere ligkin Gériiglerine Yonelik Goriisme Sorulari

1.  Geometri nedir? Agiklayiniz.

2. Geometriye dair ilk bilgiler nasil dogmustur? Agiklayiniz.
a)Ne gibi ihtiyaglar Geometrinin dogusunu desteklemistir?

3.  Geometri nelerden olusur?
a) Geometri neler icerir? Aciklayiniz.

4. Geometri ne ise yarar? Geometri nerelerde kullanilir? Aciklayiniz.

5. Geometri hangi bilim dallar1 ile iligkilidir?
a)Hangi bilim dallar1 geometriyi etkilemektedir? Aciklayiniz.

6. Geometri herkes tarafindan 6grenilebilir mi?
a)Geometri kolay midir? Aciklayiniz.

7.  Geometri nasil 6grenilir? Aciklayiniz.
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A RESEARCH ON THE DIGITAL STORIES PREPARED BY GIFTED
STUDENTS ABOUT THE HISTORY OF GEOMETRY

ABSTRACT

Technological developments have necessitated changes in mathematics educa-
tion. These changes have made it important for students to grow up as individuals
who can solve problems, produce, analyze and synthesize, and think critically and
creatively, not just acquire knowledge. Mathematics education and, accordingly,
geometry have a great place in the acquisition of these skills. It is thought that
the use of digital storytelling will be effective in teaching 21st century skills and
knowledge about the history of geometry to students. It is of great importance for
the society that gifted individuals gain these knowledge and skills, develop their
talents and reveal their capacities. Digital storytelling is among the applications
that can contribute in this context. In this study, it was tried to determine the refle-
ctions on the views of gifted students included in the digital storytelling process on
the nature of geometry and the formation of geometry knowledge. In the current
study, case study design, which is among qualitative research methods, was used.
The study group consisted of 12 students from a Science and Art Center (BILSEM)
in Nigde province. Each of the students created a digital story about the history of
geometry. The study data were collected through semi-structured interviews and
analyzed using content analysis method. After the application of the digital story-
telling method, it was observed that there was an increase in the categorization of
these disciplines in the students' views on the disciplines related to geometry and
their knowledge about geometry became clearer. In this study, it was observed that
the digital storytelling process on the history of geometry positively changed the
reflections of gifted students on the concept of geometry, the birth of geometry,
what geometry includes, what kind of benefits it provides to people in real life and
the branch of science that these benefits are related to, whether geometry can be
learned by everyone and how to learn it. It is thought that including digital story-
telling on the history of geometry in the mathematics education of gifted students
is effective in keeping student motivation high and transferring information about
mathematics education.

Keywords: Gifted Student, Mathematics Education, Digital Storytelling,
History of Geometry, Nature of Geometry.
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OZEL YETENEKLI OGRENCILERIN GEOMETRI TARiHi HAKKINDA
HAZIRLADIKLARI DiJiTAL OYKULER UZERINE BIiR ARASTIRMA

0z

Yasanilan teknolojik gelismeler, matematik egitiminde degisiklikler yapilmasi-
ni1 zorunlu hale getirmistir. Bu degisiklikler 6grencilerin yalniz bilgiyi alan degil;
problem ¢ozebilen, {ireten, analiz-sentez yapabilen, elestirel ve yaratici diisiinebi-
len fertler olarak yetismelerini 6nemli kilmistir. Bu becerilerin kazandirilmasinda
matematik egitiminin ve buna bagl olarak geometrinin yeri biyiiktir. 21. ylizyil
becerilerinin ve geometri tarihine iligkin bilgilerin 6grencilere kazandirilmasinda
dijital 6ykiilemeye yer verilmesinin etkili olacag: diisiiniilmektedir. Ozel yetenekli
bireylerin bu bilgi ve becerilerin kazandirilarak 6grencilerin yeteneklerinin gelisti-
rilmesi, kapasitelerinin ortaya ¢ikarilmasi toplum agisindan biiyiik 6neme sahiptir.
Dijital 6ykiileme de bu baglamda katki saglayabilecek uygulamalar arasindadir. Bu
aragtirmada, dijital 6ykiileme stirecine d4hil edilen 6zel yetenekli 6grencilerin geo-
metrinin dogasina ve geometri bilgisinin olusumuna iligkin goriisleri tizerine yan-
simalar tespit edilmeye ¢alisilmustir. Yiirtitiilen arastirmada nitel arastirma yontem-
leri arasinda olan durum ¢alismasi desenine yer verilmistir. Calisma grubu, Nigde
ilindeki bir Bilim ve Sanat Merkezinden (BILSEM) 12 6grenciden olusmaktadur.
Ogrencilerin her biri geometri tarihine yonelik dijital 6ykii olugturmustur. Calis-
ma verileri, yar1 yapilandirilmig gortismeler araciligr ile toplanmus; icerik analizi
yonteminden faydalanilarak veriler analiz edilmistir. Dijital 6ykiileme yonteminin
uygulanmasi sonrasinda geometrinin iliskili oldugu bilim dallarina dair 6grenci
goriislerinde bu bilim dallarinin kategorilesmesinde artis oldugu ve geometriye
iligkin bilgilerinin netlestigi gozlemlenmistir. Bu aragtirmada; geometri tarihi ko-
nulu dijital oykiilestirme siireci, 6zel yetenekli 6grencilerin geometri kavramina,
geometrinin dogusuna, geometrinin neler icerdigine, insanlara gercek hayatta ne
tir faydalar sagladigina ve bu faydalarin iligkili oldugu bilim dalina, geometrinin
herkes tarafindan o6grenilip 6grenilemeyecegine ve nasil 6grenilecegine yonelik
goriiglerine yansimalarinin olumlu yonde degistigi goriilmiistiir. Ozel yetenekli
6grencilerin matematik egitiminde geometri tarihi konulu dijital 6ykiilemeye yer
vermenin 6grenci motivasyonunun yiiksek tutulmasinda ve matematik egitimine
dair bilgilerin aktarilmasinda etkili oldugu diistiniilmektedir.

Anabhtar Sozciikler: Ozel Yetenekli Ogrenci, Matematik Egitimi, Dijital Oykii-
leme, Geometri Tarihi, Geometrinin Dogas1.
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INTRODUCTION

From past to present, “mathematics” is encountered in every aspect of life.
Among the first things to be known in research based on the history of mathemati-
cs is the historical development and change process of the word “mathematics” and
its origin. Burton (2017) stated that mathematics is derived from the Greek word
“mathema’, which is used in the first inscriptions in history to indicate a field of
study or teaching, and corresponds to science, knowledge and learning. Until the
21st century, there have been many changes in the name of mathematical science
and this process has formed the history of mathematics.

History of Mathematics

Reimer and Reimer (1995) define the history of mathematics as the understan-
ding of the process of shaping mathematical thinking that links the past and the
future. Ho (2008) defines the history of mathematics as a branch of science that
provides a useful resource for students to gain and understand certain information
about the development of positive attitudes towards the subject and to transform
these understandings into classroom activities. “History of mathematics” can be
defined as the branch of science that deals with the lives and works of people who
have contributed to mathematics in terms of its cultural and social dimensions
and the development processes of mathematics (Bidwell, 1993). In addition, Fried
(2001) stated that the history of mathematics makes mathematics more interesting
and fun and makes the unrecognizable aspects of problems understandable, and
that the history of mathematics is formed as a result of the activities of people and
contributes to making sense of mathematics. Farmaki et al. (2004) stated that the
central role of the history of mathematics as a scientific field is to examine the
origins of mathematics, its usefulness, its connections with society and interdiscip-
linary connections.

Mathematics, which has been used in all areas of life from past to present, has
historically been perceived differently by some individuals. Bidwell (1993) stated
that mathematics is thought to be closed, lifeless, unfeeling, and completely disco-
vered for students, and that the use of the history of mathematics in mathematics
lessons can help students acquire the idea that mathematics is a living science that
has feelings, is open, is always interesting and intriguing, and at the same time. He
also emphasized that the use of the history of mathematics in the mathematics edu-
cation process will change students’ ideas about this course and increase the im-
portance they attach to mathematics. The history of mathematics is a natural part
of mathematics, integrated with it and cannot be separated from it (Siu & Tzanakis,
2004). In addition, it is stated that the history of mathematics should not be separa-
ted from the history of mathematics when teaching mathematics, just as art cannot
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be separated from history when teaching art (Fauvel & Van Maanen, 2000). In this
context, the importance of including the history of mathematics in mathematics
education has been revealed and it is thought that including the history of mathe-
matics in the lessons can provide many benefits to the learning-teaching process.

The history of mathematics can be used to provide students with perspective,
motivation, and to approach the solution of problems from a universal perspective.
It is also very suitable for use in preparation for the lesson to increase students’
motivation in the lesson. It has been emphasized by many researchers that the
problems in the history of science can be used in course activities at the point of
producing solutions in order to give depth to students’ perspectives and to improve
their perspectives (Swetz, 1984; Tzanakis & Arcavi, 2000). The achievements listed
as teaching the cultural perspective, the solution of the underlying problems, the
development and universality of mathematics can be gained through mathematics
history education (Baki, 2014). Fauvel (1991) explains the necessity of including
the history of mathematics as follows:

a) Increases motivation to learn math,
b)  Reveals the human side of mathematical knowledge,

c)  The obstacles related to the development of the history of mathematics
show the reasons why students have difficulties in some subjects,

d) Reduces fear of math,

e) Facilitates the understanding of these concepts by showing the formation
process of the basic concepts of mathematics.

However, in recent years, the history of mathematics has started to be includ-
ed in the curriculum. In 2009 and 2013, with the regulations of the Ministry of
National Education (MoNE), an important place was allocated to the history of
mathematics course in the curriculum.

Education of Gifted Students

Gifted students need special education due to their individual differences. It
should be considered that these different students have extraordinary sensitivities
and cannot reach their potential without special efforts (Eng, 2004, 2005). In their
schools, gifted students receive education with programs, tools, equipment and
personnel prepared for students with average intelligence and skill levels. This is
not sufficient for their educational needs. It is of great importance that gifted indi-
viduals develop their talents and reveal their knowledge and capacities (Levent and
Bakioglu, 2013). Through appropriate educational materials and environments,
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gifted students should be given the opportunity to transform their existing poten-
tial into performance. By providing these opportunities, it is possible to differen-
tiate the education and training processes according to the students’ own abilities.
Kulik and Kulik (1997) define differentiation as meeting the needs of students with
various learning needs in the same age group by organizing activities in different
learning environments.

In order for students to be successful in terms of their different characteristics,
adjustments are planned in the process, environment, product and content (Navan,
2002; Tomlinson, 2013). The education offered for these individuals should differ
in terms of complexity, enrichment, scope and depth (Scott, 2014) and acceleration
(Cosaretal,, 2015). Enrichment is defined as establishing interdisciplinary relation-
ships between subjects instead of additional learning experiences and enriching
activities in a way that is appropriate for students ($ahin, 2018). Enriching and di-
versifying the activities in the learning process reveal the difference of the program
implemented. Creative writing, social problem investigation, research, excursions
and experiments can be done to enrich the program (Sahin, 2018). In line with
these statements, it was concluded that digital storytelling activities support the en-
riched and differentiated classroom environments to be provided to these students.
Since these students have advanced knowledge and cognitive skills, they are more
successful than their peers in areas such as verbal and spatial (Huber et al., 1979). In
this sense, it is thought that conducting digital storytelling activities with gifted stu-
dents will contribute to achieving success and obtaining original products (Alkan,
2019; Demir & Kiligkiran, 2018). The environments in which virtual learning activ-
ities are carried out offer opportunities for gifted individuals to work independent-
ly and conduct research. These students’ independent projects, products and learn-
ing outcomes contribute to their development (Betts & Kercher, 2009; Treffinger
& Selby, 2009). Their involvement in different projects is thought to support these
learning outcomes. Saltik-Ayhanoz et al. (2022a, 2022b) stated that gifted students
also participated in the TUBITAK 4004 Nature Education and Science Schools
“There is Mathematics in My Nature!” project and that students’ perspectives on
scientific processes changed positively with their participation in this project.

Digital Storytelling

Although there are many definitions of digital storytelling, it is generally de-
fined as the combination of multimedia components through storytelling to pro-
vide information on a specific subject (Jakes & Brennan, 2005). In addition, Blas
and Paolini (2012) emphasized that the digital storytelling method contributes to
the development of individuals’ organizing, content selection and critical thinking
skills. According to Robin (2008), using traditional processes such as choosing a
topic, doing some research, writing a story about the chosen topic and creating an

https://doi.org/10.7822/omuefd.1242567 d



Ozel Yetenekli Ogrencilerin Geometri Tarihi Hakkinda...

interesting story with digital storytelling supports individuals to become creative
storytellers. Digital storytelling is the process of creating stories to facilitate collab-
orative work, gather information and develop problem solving skills (Robin, 2008).

Digital storytelling is an effective teaching method that combines problem-solv-
ing skills and creativity in the education of individuals, supports project produc-
tion, and increases high-level thinking skills (Coban et al., 2019). Digital storytell-
ing can improve students’ cognitive, emotional and psychomotor skills because it
activates three senses: touch, hearing and listening (Van Gils 2005; Demirbas &
Sahin, 2020). Digital stories are created using desktop software such as microsoft
office powerpoint, movie maker, imovie, ms photostory or web 2.0 tools such as
animoto, story jumper, powtoon, book creator (Kocaman Karoglu, 2015). In terms
of expressing students’ emotions, digital stories are an extraordinary and effective
method that can be used in lessons (Lowenthal & Dunlap, 2010).

Using Digital Storytelling in Education

The use of information and technology in education is inevitable and the use
of technology is increasing rapidly (Atas & Giindiiz, 2019). Kahraman et al. (2013)
stated that it is important for teachers to use technology in education by assuming
the role of practitioner of education. Duman and Gocen (2015) stated that with the
necessity of using new technologies in daily life, new methods for effective learning
in education have emerged, and one of these methods is digital storytelling. Digital
storytelling, which is a new approach in education, has gained great importance
with the use of technology for educational purposes. Digital storytelling, which
is used to associate the digital world with education from preschool to all levels
of education, has become an important method that has rapidly found its place in
education (Duman & Gécen, 2015; Incikabi, 2015).

The use of digital storytelling has an important role in the world of education
(Karakoyun, 2014). This technique can be used by many educators for different
purposes such as teaching writing, active research, and teaching content to stu-
dents (Dogan & Robin, 2008). Digital storytelling is another way to teach the his-
tory of mathematics and to transfer the achievements of the history of mathemat-
ics (Schiro, 2004). Following the technological growth, it has become important
for students to grow up as individuals who not only acquire knowledge but also
produce it, think critically, analyze, synthesize and analyze with the curriculum
differences. It is important for educators to apply methods and techniques that can
provide students with these abilities during the implementation and presentation
of the curriculum. Educators can use digital storytelling to identify the needs and
interests of gifted students and provide them with the opportunity to challenge
them (Keiler, 2010). Digital storytelling, which has a virtual learning environment,
is among these areas that can be used.
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Gifted Students and Digital Storytelling

Thanks to the special education they receive, gifted students have the potential
to use technology in their learning processes, problem-solving skills and enhanced
creativity. Gifted students:

o Using inquiry learning approaches (Winebrenner and Brulles, 2009)

o Canlearnquicklywithouttheneedforpracticeandrepetition (Freeman,2004)
o  Curious (Blackburn and Erickson, 1986),

o  Fast learners (Winebrenner, 2003),

o  Can think flexibly (VanTassel-Baska, 1994),

e Creative (Torrance and Goff, 1989),

o The self-regulated learner (Risemberg & Zimmerman, 1992),

o Have excellent problem solving skills (Sak & Maker, 2005)

o They have broad imagination (Freeman, 2003).

The cognitive-cognitive abilities (Atalay, 2014) and problem solving skills of
gifted students are higher than their peers (Cakiroglu et al., 2011). The fact that
students collect and interpret information for the project in the lessons and make
multimedia presentations shows that an advanced level of technology integration
is provided (Cuban et al., 2001). In this context, digital storytelling in mathematics
teaching is a particularly effective tool in terms of high level technology integration
for gifted students who are given project-based education. Narration appeals to
students’ emotions and imagination and makes the learning process more efficient
and meaningful (Goral & Gnadinger, 2006). Schiro and Lawson (2004) empha-
sized that stories in mathematics education have recently begun to find value in
terms of understanding mathematics in addition to the dissemination of knowl-
edge. In mathematics education, stories are among the powerful cognitive tools
that can be used to help students understand algorithms, procedures, facts, and
classroom learning that they may not connect to their lives (Balakrishnan, 2008).
Wawro (2012) stated that the digital storytelling technique offers individuals in our
age the opportunity to express themselves as well as create their own stories.

There are many studies that reveal and evaluate the effects of digital storytell-
ing on education: The effects of digital storytelling on self-confidence (Campbell,
2012; Robin and Mcneil 2019); achievement (Sukovic, 2014); affective learning
motivation (Hung et al, 2012; Saritepeci and Durak 2016; $Simgek- Usluel and Sar1-
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ca-Tekeli 2018; Tatli and Aksoy 2017; Yamag 2015); comprehension, evaluation
and critical thinking (G6zen and Cirik 2017; Kurudayioglu and Bal 2014; Yang &
Wu 2012), performance and academic achievement (Yildiz Durak, 2018), research
skills (Robin & Mcneil 2019; Saritepeci 2021), conceptual understanding (Brace,
Finkelstein, & Sealy, 2016), ICT skills (Lin, Thang, Jaafar, & Zabidi, 2013; Robin &
Mcneil 2019; Saritepeci, 2021; Smeda et al., 2014), social development (Coban et
al., 2019; Robin & Mcneil 2019), problem solving skills (Coban et al., 2019; Dinger
& Yilmaz 2019; Gozen & Cirik, 2017; Hung et al., 2012; Kurudayioglu & Bal 2014;
Ulum & Yalman, 2018) and creativity (Burke & Kafai 2010; Coban et al., 2019;
Tung & Karadag 2013). The areas where digital storytelling is effective and the
skills and abilities of gifted students are similar. This situation is thought to be
effective in terms of achieving the goals set forth in the digital storytelling study to
be conducted with gifted students.

Digital Storytelling Studies in Literature

Digital storytelling is universally used effectively in many learning domains
from preschool to higher education (Robin, 2006; Wang & Zhan, 2012). This is
because digital storytelling is easily adaptable to different disciplines and offers
many opportunities to improve the learning process (Saritepeci, 2021). Digital sto-
rytelling has been used in history and geography education (High, 2021; Marshall,
2021); foreign language and mother tongue education (Coban, Giilsen & Bayhan,
2019; Penalver & Urbieta, 2021; Yang & Wu, 2012); mathematics education (dos
Santos Silva, Sobrinho & Valentim, 2019; inan, 2015; Robin, 2006), physics, biolo-
gy and chemistry education (Kotluk & Kocakaya, 2016; Yilmaz & Sigirtmag, 2020).

When the literature on digital storytelling is reviewed, it is seen that it has been
used in mathematics teaching in preschool education (Casey ,2004; Casey et al.,
2008; Casey et al, 2004), primary, secondary and high school (Albano & Pierri,
2014; Incikabi, 2015; Kigitkoglu & Incikabi, 2020a; Kiigiikoglu & Incikabi, 2020b),
and with teachers and prospective teachers (Gordon, 2011; Incikabi & Kildan,
2013; Inan, 2015; Kildan & Incikabi, 2015; Sancar Tokmak & Incikabi, 2013; Is-
tenic Star¢ic et. al. 2016). In these studies, the digital stories prepared by the par-
ticipants, the opinions of the participants and the effects of digital storytelling on
21st century skills were examined. Global, digital, visual and technological literacy,
high productivity, creative thinking, information literacy, effective communication
and twenty- first century skills are among the 21st century skills (Robin, 2008). In
addition, when the studies on digital storytelling in the field of mathematics are
examined, Ozpinar (2017) examined the views of pre- service teachers on the dig-
ital storytelling process and its use, Kiigiikoglu and Incikab1 (2020a, 2020b) exam-
ined the digital stories prepared by secondary school students and the preparation
process, Saltik Ayhanoz (2021) examined the use of digital stories in mathematics
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education, Dinger and Yilmaz (2019) examined the effect of using digital stories
in mathematics lessons on teaching the concept of openness, Aldemir (2022) ex-
amined digital stories prepared by pre-service teachers, and Saltik Ayhanoz et al.
(2023) examined digital stories prepared by gifted students. As a result, in the dig-
ital storytelling studies conducted in the field of mathematics, no study was found
for gifted students as the target audience. The number of studies on the use of digi-
tal storytelling in the history of mathematics is limited and no study on the history
of geometry was found in the literature.

No research on the history of geometry using digital storytelling tools was found
in the literature. In addition, it was seen that digital storytelling studies in the field
of mathematics were insufficient and few. When the studies on digital stories for
gifted students are examined, Alkan (2019) examined the views of gifted students
on the digital storytelling process on cyberbullying and the effects of digital stories
prepared by gifted students on their literacy skills (Demir & Kiligkiran, 2018). It is
seen that digital storytelling studies on different topics with gifted students in the
field of mathematics are not included much. The history of mathematics is includ-
ed as an elective course in the mathematics curriculum for students studying in
BILSEM “Special Talents Development Program” and in secondary schools other
than BILSEM. In this context, transferring the history of mathematics using differ-
entiated and enriched education models is a requirement for gifted students. As a
result, it is important to concretize the history of mathematics, which is an abstract
concept, by using technological applications and/or tools aimed at teaching it to
gifted students. It is thought that this study will contribute to the literature as it
will reveal the reflections of teaching the history of mathematics to gifted students
in the context of digital storytelling on students’ views; it is also thought to be a
guiding feature for educators who teach the history of mathematics course to dif-
ferentiate and enrich the course.

Research Question

The use of educational technologies for individualized teaching techniques with
gifted students supports individuals to progress at their own learning speed and
level (Alkan, 2019). Providing an appropriate educational environment for gifted
students, providing education in accordance with their interests and needs, plays
an important role in transforming their existing potential into performance. Alt-
hough these students have advanced creativity and positive attitudes towards the
use of technology, it is thought that including technology in the education program
will help enrich the educational environment by offering different alternatives such
as digital storytelling for these students.
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One of the problems of education is that the same subject is taught to all stu-
dents at the same rate and at the same time (Renzulli, 1988). Some of the most
realistic and surprising literary, scientific, creative and artistic learning outcomes
are produced when students are taught according to their own learning needs.
Educating students at their own learning level is a need for all students as well as
gifted students. It is thought that the results obtained will guide educators in the
education of students at all levels.

Despite the growing interest in digital storytelling, studies investigating the use
of digital storytelling as an instructional tool in gifted education are still lacking.
Many learning approaches to digital storytelling in learning environments fail to
acknowledge and produce the critical role of digital storytelling skills (Smeda et al.,
2010). Therefore, there is a need for a general framework to help educators create
digital stories and use them pedagogically effectively in the teaching process. This
framework should take into account the capacities and needs of gifted students at
various stages of learning, at all levels of the learning process (Smeda et al., 2010).
The implementation framework for digital storytelling presented in this study and
the results obtained will lead to future research on the use of digital storytelling in
gifted education to create richer and more productive learning environments.

In this study, this study was conducted with gifted students based on the ne-
cessity of planning enriched and differentiated educational programs and educati-
onal environments for gifted students. A digital storytelling study on the history of
geometry was conducted with gifted students. In the study, it was aimed to reveal
the involvement of gifted students in the digital storytelling process for the history
of geometry and the reflections of this process on students’ views on the nature of
geometry and the formation of knowledge about geometry. The research questions
sought to be answered in line with the aforementioned objectives are as follows:

1. How did the digital storytelling process on the history of geometry reflect
on the views of gifted students on the concept of geometry?

2. How did the digital storytelling process on the history of geometry reflect
on gifted students’ views on the birth of geometry?

3. How did the digital storytelling process on the history of geometry reflect
on the views of gifted students about what geometry involves?

4. How did the digital storytelling process on the history of geometry reflect
on gifted students’ views on how geometry benefits people in real life?

5. How did the digital storytelling process on the history of geometry reflect
on the views of gifted students about the branch of science related to the
benefits that geometry provides to people in real life?
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6. How did the digital storytelling process on the history of geometry reflect
on gifted students’ views on whether geometry can be learned by everyone?

7. How did the digital storytelling process on the history of geometry reflect
on the views of gifted students on how to learn geometry?

METHOD

Research Model

In this research, case study design was utilized by using qualitative research
methods. In case studies, data are analyzed through in-depth examination of one
or more special cases (Yildirim & Simsek, 2013). The study was designed as a “de-
scriptive case study” since it aimed to describe the reflections of gifted students on
their thoughts about the nature of geometry and the formation of knowledge about
geometry. In addition, a holistic single case design (Yildirim & Simsek, 2008) was
used due to its suitability to the structure of the study. This design was defined by
Yin (1984) as a design in which there is a single unit of analysis, a well-formulated
theory is tested, and it is used in the study of unique and contradictory situations.

Working Group

Gifted students constitute the population of the study. In this study, criterion
sampling method was used. This method is carried out with samples that meet
the criteria determined for observation (Biiyiikoztiirk et al., 2014). The study was
conducted in the second semester of the 2020-2021 academic year with 12 students
studying in the special talent development program of a Science and Art Center lo-
cated in the Central Anatolia Region. Gender equality was taken into consideration
in student selection. It is important that students volunteer in order to maximize the
efficiency of the product that emerged in the application-oriented studies. In addi-
tion, since digital storytelling studies are aimed at the use of reading-writing skills
(Demir & Kiligkiran, 2018), it is thought that students who express themselves well
will achieve more successful results. For this reason, based on the observations of
the researchers in their previous course experiences, in the selection of the students
participating in the study, it was important that they consisted of volunteer indi-
viduals who were willing to participate in the study and could express themselves
well. Students differ from each other in terms of demographic characteristics such
as school and gender. It is thought that this difference will be effective in ensuring
that useful results are obtained in terms of the efficiency of the study and the emer-
gence of original products. The students are similar to each other in terms of so-
cio-economic factors such as the income and education levels of the students’ fam-
ilies, additional materials provided during the education process and the interest
and support of the families in this process, environmental factors, and age range.
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Data Collection Tools

A semi-structured interview form was used by the researchers before and after
the study to determine the reflections of the geometry history storytelling pro-
cess on the students. Ekiz (2013) emphasized that in-depth information can be
obtained by using semi-structured interviews. The interview form questions are
open-ended. In order to determine the change in students’ views, a form with ex-
pert opinions and interview questions was used. (See Appendix)

In the study, data on the digital stories prepared by the students were collected
through a virtual classroom prepared by one of the researchers in the online web
2.0 application named Book Creator. Each student participated in this class with
his/her own e-mail address. In this way, students’ digital story preparation stages
were followed in detail.

Implementation Process

In the first week of the implementation, students’ preliminary opinions were
taken to determine their readiness for the nature of geometry and the emergence of
geometric knowledge. In the second week, the researchers organized a four-hour
training program for the students. The training program included topics such as
the aims, outcomes, content, measurement and evaluation, and technical aspects of
digital storytelling. In the training program, it was explained that digital storytell-
ing consists of steps such as choosing the topic, creating and structuring the story
scenario, choosing the visual and audio materials to be used in digital storytelling,
and creating the digital story with one of the digital storytelling tools. In addition,
what to do in these stages was explained to the students in detail. Sample digital
stories prepared in the field of mathematics were shown to the students and all
students were asked to digitize their stories using the same program in order to
ensure equality among students. The programs to be used in the digital storytelling
process were introduced to the students and the program to be used was selected
together with the students. In the digital storytelling process, it was decided to use
the Book Creator online web 2.0 application that would enable students to create
digital stories. Students were asked to research scientists who contributed to the
history of geometry for the stories they would prepare until the next week.

In the third week, students were asked to talk about the scientists they had re-
searched and to decide on the scientists who had worked on the history of geome-
try. In the following week, students were asked to conduct detailed research on the
scientist they chose to form the theme of the digital story, to take notes during the
research and to find answers to the following questions:

OMU EFD, 2023, Cilt 42, Say1 2, Sayfa 607-678



Gilsah SALTIK AYHANOZ, Eser KAHRAMAN

1.  What are the characteristics of the time and place where the scientist you
researched lived?

2. What are the scientific and technological characteristics of the time when
the scientist you researched lived?

3. What are the fields and contributions of the scientist you are researching?
4. In which fields does the work of the scientist you researched affect today?

5. What are the contributions of the scientist you researched to the field of
geometry?

In the fourth week of the implementation, students were asked to prepare draft
texts for the stories they would write about the chosen topic and to submit their
draft texts to the researchers at the end of the week. The draft texts were examined
by the researchers and studies were carried out on the feedback to be given.

In the fifth week of the implementation, students presented the scenario drafts
they prepared in the distance education program to the researchers and their frien-
ds. The researchers gave feedback to the students about the scenario drafts. The
following week, students were asked to make the necessary corrections in their
scenarios in line with this feedback and to divide the story scenarios into sections.

In the sixth week of the implementation, the writing of the story scenarios was
completed by the students. The students submitted their story scripts to the re-
searchers. The researchers examined the story divisions and noted the necessary
corrections to be directed to the students. Students were asked to prepare their
story boards within a week.

In the seventh week of the implementation, the story boards created by the
students were presented. The story boards were examined by the researchers and
other students and necessary feedback was given. Students were asked to reorgani-
ze their story boards in line with the feedback given within a week.

Intheeighthweekoftheimplementation,studentstransferredtheirstoryboardsto
theonlinedigitalenvironmentandcreatedtheirdigitalstoriesintheBook Creatorapp-
lication. Students were reminded about the use of digital storytelling when necessary.

In the ninth week of the implementation carried out with the students, the digi-
tal stories prepared were presented to the researchers and their friends in a remote
interview environment. The digital stories were examined by the students and teac-
hers and some corrections were made. For the tenth week of the implementation, the
digital stories were asked to be completed and submitted in line with the feedback.
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Inthetenthweekoftheimplementation, theprepareddigitalstorieswerepresented
in their final form in a remote interview environment. The students completed their
work. Figure 1 shows screenshots of the digital stories prepared by gifted students.

SIMPIPE ARISTAEUS'A
AT OLPUZU $ANILAN
BILGILERE GOZ ATALIM

"BE§ PIZGUN KATL CISMIN
KARSILASTIRILMASI" KITAS! DA
YUNAN MATEMATIKG! HYPSICLES
'E GORE YAZILM1S OLABILIR. BM

KITAP DA KAYBOLMUSTUR

Figure 1. Some Screenshots of Digital Stories Prepared by Students

Interview Process

Before the research was conducted, parents and students were informed about
the study process and parental permission was sought. The necessary permissions
were obtained from the parents by having them fill out the “Informed Consent
Form”. Since the study was conducted during the pandemic, the interviews were
conducted using the distance education program Zoom. The interviews were con-
ducted by the researchers and a style encouraging students to provide information
was adopted in the interviews, and an interrogative attitude towards students was
avoided. The necessary permission was obtained from the parents of the students
to record the answers given by the students in the interviews with a voice record-
er. The interviews with the students lasted 15-20 minutes. It is thought that the
selected students use technology frequently in their lessons because they receive
education at Science and Art Center and that they differ in terms of technology
experience.
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Data Analysis

In the current study, content analysis was used to analyze the data. Biiyiikoz-
tirk et al. (2014) stated that content analysis method was used to determine the
presence of certain words or concepts in the cluster in the text. This method is a
systematic and repeatable technique in which the words in a text are summarized
in smaller content categories by coding within the framework of certain rules. In
the content analysis method, it is aimed to define the data and reveal the facts hid-
den in it (Yildirim & $imsek, 2008). At the beginning of the analysis, the students
participating in the study were named as S1, S2...S12. The data were coded by the
researchers who conducted the study and the data were categorized and organized
with the help of the content analysis method through the opinion form. In this
context, the codings identified in the texts were studied. In cases where these state-
ments were coded differently, consensus was achieved through discussions.

Validity, Reliability and Ethics

One of the ways to ensure validity in a qualitative research is to report the
data in detail (Yildirim & Simsek, 2016). The validity of the study was tried to
be achieved by reporting the student interview data in detail. In order to ensure
internal validity, a conceptual framework was prepared by examining the relevant
literature during the preparation of the interview questions. In this way, it was tried
to create a scope that includes related concepts while making descriptive analysis
of the data. In order to ensure external validity in the research, the research pro-
cess; determining the participants and the interview environment, conducting the
interviews, transferring the participant views one-to-one and data analysis were
explained in detail. Students’ personal information was kept confidential in the
presentation of the findings. In this qualitative research, expert opinion was sought
to ensure the internal validity, credibility and consistency of the interview form.
According to Miles and Huberman (1994), evidence of reliability is obtained when
the percentage of agreement related to the reliability of interview questions is 80%.
The prepared form was shown to three academicians specialized in the field of
mathematics education and by using the reliability formula (Miles & Huberman,
1994), the percentage of agreement was found to be 81% and the reliability of the
interview questions was proved. Experts in the field of mathematics education
made suggestions for elaborating the interview questions, changing the structure
of some questions and making them compatible with the theme. In line with these
suggestions, the interview questions were finalized with some corrections about
the structure of the questions and theme selection.

In order to ensure the internal validity of the interview data, two different re-
searchers coded and analyzed the audio recordings and transcripts of the interview
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process. The consistency of the coding made by the researchers in the analysis of
the data was checked. The reliability of the study was calculated using Miles and
Huberman’s (1994) reliability formula by checking the numbers of agreement and
disagreement in the comparisons. According to Miles and Huberman (1994), the
percentage of agreement between coders is expected to be at least 80%. In order to
assess the accuracy of the interview transcriptions, the recordings were listened to
again and the researcher checked the data. The reliability average was calculated
as 85% by determining the agreement and disagreement between the researchers.

Ethics Committee Approval

In this study, all the rules specified in the “Directive on Scientific Research and
Publication Ethics of Higher Education Institutions” were followed. Ethics commit-
tee approval was received for this study from Nigde Omer Halisdemir University.

The Title of the Ethics Committee: Nigde Omer Halisdemir University
Date of Ethical Assessment Approval Date: 28.04.2021
Ethics Document’s Number: 2021/08-15

FINDINGS

In this section, findings related to the problem of the research are presented. It
is organized under subheadings depending on the questions asked in line with the
problem of the research. Table 1 provides information about the scientists about
whom the students conducted research.

Table 1. Information about the scientists who conducted the research

Student Scientist Gender
S1 Ataturk Girl
S2 Euclid Girl
S3 Pythagoras Male
S4 Plato Girl
S5 Archimedes Male
S6 Descartes Male
S7 Tales Girl
S8 Johannes Kepler Girl
S9 Eudemus Girl
S10 Aristeaus Male
S11 Hypercus Male
S12 Apollonius of Pergelius Male
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Table 1 shows the pairings of students and scientists who have studies on ge-
ometry. These pairings were made as a result of the students’ own choices. The
scientists the students researched are people who have contributed to the field of
geometry.

Student Views on the Concept of Geometry

The codes of students’ responses to the question “What is geometry?” before
and after the implementation are presented in Figure 2.

Geometric Figure (4)

Measurement (3) Lesson (2)

Operation (1)

Everything Around Us (1)
Formula (1)

Line (1) Discipline (9)

Discipline (2)

Figure 2. “What is Geometry?” Codes of Students’ Answers to the Question “What is
Geometry?” Before and After the Application

In Figure 2, the codes given on the left side belong to the pre-intervention pro-
gram and the codes given on the right side belong to the post-intervention pro-
gram. According to the student responses, it is seen that the responses consisted of
6 different categories before the program and only 3 different categories after the
program. While 2 students considered geometry as a branch of science before the
program, 9 students considered it as a branch of science after the program.

When the answers given by the students were compared and analyzed, it was
determined that 10 students changed their answers to the question “What is ge-
ometry?” after the application. S2 answered, “It is a branch of science that emerged
to meet people’s needs and deepened due to people’s curiosity”. However, before
the application, S2 defined geometry as “The shapes we see around us”. S5 defined
geometry, as “It is a branch of science used to calculate the area, face measurement
and circumference of an object” Although S7 defined the question “What is ge-
ometry?” as “Formulas, he defined it as “It is a branch of mathematics that makes
measurements of points, lines, objects and their measurements.” S10 defined “Col-
lection of operations” before the application and “Everything we see around us is
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geometry” after the application. The difference in the answers given by the students
before and after the application reveals that there is no known definition of geom-
etry for the students.

Student Views on the Emergence of the First Knowledge of Geometry

The codes belonging to the answers given by the students before and after the
application to the question “How did the first knowledge about geometry arise?”
are presented in Figure 3.

People Discovered (2)
>P80ple Discovered (3)
Spontaneously Over Time (1)
Recognition Based Needs (2) eneral Human Needs (5)

Trade-based Needs (1) Obligations arising from

atural events (4)

Obligations Arising from
Natural Events (2)

General Needs of Humans (2)

No Idea(2)

Figure 3. Codes of Students’ Responses to the Question “How was the First Knowledge about
Geometry Born?” Before and After the Intervention

In Figure 3, the codes given on the left side belong to before the program and
the codes given on the right side belong to after the program. According to the stu-
dent responses, it is seen that the answers consisted of 7 different categories before
the applied program and only 3 different categories after the application. While 2
students stated that geometry arose from the general needs of people before the
program, 5 students stated that geometry arose from the “general needs of people”
after the program. While 2 of the students stated that geometry arose from “neces-
sities arising from natural phenomena” before the program, 4 of the students stated
that geometry arose from “necessities arising from natural phenomena” after the
program. While 2 of the students stated that geometry was born as a result of “hu-
man discovery” before the applied program, 3 of the students stated that geometry
was born as a result of “necessities arising from natural events” after the applicati-
on. The difference in student responses before and after the applied program shows
that there is no definite information about the birth of geometry.
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Among the students who did not change their answers about the birth of geo-
metry before and after the program, 2 students stated that geometry was born with
the “discovery of people” and 2 students stated that geometry was born with the
“general needs” of people. A change was detected in the responses of 8 students.
S1 gave the answer “The first information about geometry was born as a result of
the need for land measurement due to the Nile River in Egypt” both before and
after the application. S6 stated “Geometry was discovered by people by observing
their environment and doing research” before and after the application. S7 answe-
red “Geometry was born during the activities of people in the field of agriculture”
before the application and “Geometry was born after the needs of people in every
field in ancient times.” at the end of the application.

Student Views on What Geometry Contains
The codes belonging to the answers given by the students before and after the

application to the question “What does geometry consist of and what does it inclu-
de?” are presented in Figure 4.

Shapes (8) ——> \jgthematical Rules (2)

Operation (2) Geometric Shapes (6)
Everything Around Us (1) Angles and Measurements
(3)
Numbers (1) Everything Around Us (1)

Figure 4. Codes Related to Students’ Answers to the Question “What Does Geometry
Include?” Before and After the Application

When the students” responses were examined, the codes given on the left side
belong to the pre-program and the codes given on the right side belong to the
post-program. It was observed that the students’ responses included 4 categories
both before and after the implementation. However, only one of the categories re-
mained the same after the application and there was a change in the others. While
2 students stated that geometry consisted of “operations” and 1 student stated that
geometry consisted of “numbers” before the program, the same students stated
that geometry consisted of “angles and measurements” after the program. While
8 of the students stated that geometry consisted of “shapes” before the program,
6 of the same students stated that geometry consisted of “geometric shapes” and 2
of the same students stated that geometry consisted of “mathematical rules” after
the program.
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When the students were asked “What are the contents of geometry?”, S10 an-
swered “Geometry is everything we see around us” before and after the imple-
mentation. While S6 answered “Geometry is operations” before the application,
he answered “Geometry is concepts such as angle, line, ray and measurements re-
lated to them” after the application. It is thought that the research on Descartes in
the history of geometry and Descartes’ contributions to analytic geometry led to
the change in his thoughts. S1 researched Atatiirk’s contributions to geometry and
while she stated that geometry consisted of only shapes before the application, after
the application she stated “Geometry includes geometric shapes such as triangle,
square, rectangle, cylinder, prism”. It is thought that this situation was realized as a
result of the research conducted by the students about Atatiirk and geometry.

Students’ Views on the Benefits of Geometry in Real Life and Related
Disciplines

The codes related to the answers given by the students before and after the
application to the question “What kind of benefits does geometry provide people
in real life and what is the branch of science that these benefits are related to?” are
presented in Figure 5 below.

Measurement .......... . .
)./' Calculation (3) h 2 el

Computer a1 Visual Arts
Programming (1) .

K
5
o
K
f
o

-
.,

Drawing (2) o .‘.3 Architecture
. ".." Graphic
Design (2) *we=semmreeees T
Land
Area roraneeeee® Registry
Calculation (2) Registry

e, . . . ) In Every
— Making Life Easier (2) * Field

Figure 5. “What kind of benefits does geometry provide to people in real life and what is the
branch of science that these benefits are related to?” Codes for the Answers to the Question
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In Figure 5, among the responses about what kind of benefits geometry pro-
vides to people in real life, the codes given in purple color belong to before the ap-
plication and the codes given in orange color belong to after the application. In ad-
dition, in Figure 4, among the answers given about the branch of science related to
the benefits of geometry in real life, the codes given in green color belong to before
the application and the codes given in yellow color belong to after the application.

When the student responses are examined, it is seen that the answers given
regarding the benefits of geometry in real life consisted of 5 different categories
before the application and 6 different categories at the end of the application.
When the student responses are analyzed, it is seen that the answers given about
the branch of science related to the benefits of geometry in real life are divided
into 5 different categories before the application and 6 different categories after
the application. After the intervention, an increase was observed in the number
of categories of the two questions asked to the students. It is noteworthy that the
students’ answers about the usage areas of geometry in real life became more de-
tailed after the program. Two of the students stated that geometry was used to
make operations in real life before the application; after the application, they stated
that geometry was used in computer programming. S9, while initially thinking of
geometry as an operation in general terms as he saw in the lessons, gained a more
detailed perspective at the end of the application and stated that it would be useful
in the field of computer programming.

While S5 stated that geometry would be used in area calculations in real life, he
said that it would be used in drawings in the field of Visual Arts after the applica-
tion. S5 researched Archimedes’ contributions to geometry while creating a digital
story and it is thought that the encounter with Archimedes’ area-volume studies
on triangle, sphere and circle changed his perspective on the use of geometry in
daily life. S1 answered “Geometry is useful for us in architecture and engineering
fields in real life while making measurements and calculations” before and after the
application. It is thought that the change in the students’ responses is the result of
their detailed research on geometry.

Students’ Views on Whether Geometry Can Be Learned by Everyone

The question “Can geometry be learned by everyone?” was posed to the stu-
dents. With the digital storytelling study on the history of geometry, student opin-
ions on whether geometry can be learned by everyone were included. Before the
application, 8 of the students who participated in the applied program stated that
geometry cannot be learned by everyone; 4 of them stated that it can be learned by
everyone. O11 “ Geometry cannot be learned by everyone because not all students
have the intelligence to learn it” S4 stated that “Geometry cannot be learned by
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everyone because it depends on the teacher” and S7 stated that “Geometry is a
difficult science, it cannot be learned by everyone”

Only 2 of the students who participated in the application changed their an-
swers after the application. While the students who changed their answers initial-
ly argued that geometry could not be learned by everyone, they answered that it
could be learned by everyone after the application. When the students were asked
why they changed their opinions, S3 stated “Geometry can be learned by everyone
by doing a lot of research and studying” and S6 stated “I think geometry can be
learned by everyone if the person who teaches geometry makes the lesson enjoy-
able and fun”

Student Views on How to Learn Geometry

The codes of students’ responses to the question “How is geometry learned?”
before and after the implementation are presented in Figure 6.

Working (2)

Working (7) -» Investigating (2)

Understanding the
Logic of the
Subjects (1)

Observing (2) Listening well to
the teacher (1)

Believing You Will

L Succeed (2)
Believing in Yourself

(3) .
Observing the

Environment (2)

By Analysing
Historical
Development (3)

Figure 6. Codes Related to Students’ Answers to the Question “How to Learn Geometry?”
Before and After the Program

OMU EFD, 2023, Cilt 42, Say1 2, Sayfa 607-678



Gilsah SALTIK AYHANOZ, Eser KAHRAMAN

The answers given to the question “How is geometry learned?” In Figure 6,
the codes in purple belong to the pre-implementation period and the codes in
orange belong to the post-implementation period. When the student responses
are analyzed, it is noteworthy that the responses consisted of 3 different categories
before the intervention and 7 different categories at the end of the intervention.
It is noteworthy that students responded in more categories about how to learn
geometry after the intervention. Before the intervention, there were no answers
“by researching, understanding the logic of the subjects, listening to the teacher
and examining the historical development of geometry”. While 7 students stat-
ed that geometry can be learned by “studying” before the application, only 2 of
the students answered “by studying” after the application, 2 of the other students
answered “by researching’, 1 “by understanding the logic of the subjects”, 1 “by
listening to the teacher” and 1 “by examining the historical development of geom-
etry”. According to the answers given, it is thought that the detailed research on the
history of geometry influenced the diversification of the students’ answers.

The differentiation of students’ answers on how to learn geometry suggests that
the participants responded to the questions based on their own learning styles.
When the student responses were analyzed, it was seen that 5 students did not
change their answers after the application. It was observed that the answers giv-
en by the other students who participated in the program to the same question
changed after the implementation. S12 answered “Geometry is learned by studying
regularly” both before and after the application. While S5, one of the students,
stated that geometry can be learned by studying before the application, after the
application, he answered “In order to learn geometry well, we should examine its
historical development”

RESULT AND DISCUSSION

Today’s technology has significant effects on education (Bouton et al., 2021).
Technological developments have affected the fields of education as in every field.
However, these developments have become an integral part of education. Devel-
oping educational technology greatly affects teaching strategies (Abrorxonovna,
2020). As the positive aspects of educational technologies in effective teaching are
revealed, it is seen that different tools and systems related to the use of technology
in education are developed and put into practice (Somyirek et al., 2009). One of
these tools that have started to be used effectively in educational technology is
digital storytelling. Digital storytelling is an effective method that can be used to
help students gain 21 century literacy skills and improve their learning motivation
(Al-Amri, 2019; Aljaraideh, 2020; Fitri, Husnawadi, & Harianingsih, 2021; Kubra-
vi, Shah, & Jan, 2018; Setiyorini, 2020; Shemy, 2021; Turan & Seker, 2018). In the
light of the information obtained from the literature, it was thought that teaching
geometry history using digital storytelling tools would be effective.

https://doi.org/10.7822/omuefd.1242567 d



m Ozel Yetenekli Ogrencilerin Geometri Tarihi Hakkinda...

In this study, for the first time, gifted students entered the digital storytelling
process for the history of geometry. In this study, it was aimed to determine the
reflections of the digital storytelling process on students’ views on the nature of
geometry and the formation of geometry knowledge. Goral and Gnadinger (2006)
stated that storytelling in mathematics teaching is a versatile and fun tool that al-
lows students to discuss, write, read, and listen to mathematical ideas and deepen
their understanding of difficult concepts. Digital storytelling provides an oppor-
tunity for students to achieve a high level of technology integration in their ed-
ucational lives. This opportunity reveals the idea that digital storytelling is a tool
that can be used effectively in the teaching process of geometry history. Students
are eager to engage in technology-based activities because they are familiar with
today’s technologies (Panagiotidis et al., 2018), which supports them to be active in
the digital storytelling process. Digital storytelling is a tool that increases students’
attention and interest levels and can be used educationally for educators (Torres
et al., 2012). Based on the necessity of planning an enriched education program
and environment for gifted students, gifted students were included in the study
group. In addition, these students were included in the digital storytelling process
in teaching geometry history. In addition to the studies conducted with gifted stu-
dents in the field of mathematics, it is thought that there is a need for research on
the use of the history of geometry in digital storytelling.

Results Related to the Concept of Geometry

While preparing their studies on the history of geometry with the digital story-
telling method, gifted students conducted research on scientists who worked in the
field of geometry. It was observed that they learned the difficulties and problems
encountered by the scientists they researched, the reasons for their encounters,
why they dealt with these difficulties and problems, their lives and inventions. As
a result of the findings obtained from the research, the fact that the answers given
to the question “What is geometry?” before and after the program were different
among the students shows that the students had difficulty in defining geometry.
While some students’ answers to the question “What is geometry?” changed before
and after the program, some did not change. In their study, Horzum and Yildirim
(2016) reached 49 different metaphors in 166 high school students’ responses to
the question “What is geometry?”. As in the study conducted by Horzum and
Yildirim (2016), the answers given by the students to the question “What is geom-
etry?” show a great variety. In the literature, there are many studies in which it is
determined that geometric achievement increases as experience increases (Giiven
& Karatas, 2005; Olkun & Altun, 2003; Toptas, 2008). There are also many studies
in the literature that correlate geometry achievement with the use of computer-aid-
ed materials (Cetin et al., 2015; Giiven & Karatag, 2003; Sataf, 2010; Onal & Demir,
2003). It is seen that there is a similarity between the findings of these studies and
the findings of this study.
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Conclusions on the Birth of the First Knowledge of Geometry

Students’ responses to the question “How did the first knowledge about geom-
etry arise?” were shaped into two categories. These categories are that geometry
arose from the needs of people and that it was a necessity arising from natural
phenomena. While the categorization in students’ responses about the birth of ge-
ometry was high at the beginning, it was observed that this number decreased after
the application. This is thought to be due to the clarification of students’ knowledge
based on their research on geometry. The findings obtained from the study are in
parallel with the study conducted by Karadag and Ayvaz-Tung (2013). Parallel find-
ings are that it is beneficial for students to gain different perspectives in the learn-
ing process, to learn new information and to ensure the retention of information
thanks to the active participation of students in digital storytelling applications.

Conclusions about What Geometry Contains

In the first interview before the intervention, students were asked what geome-
try includes, and the most common answer to this question was “shapes”. After the
intervention, the majority of the students answered “geometric shapes”, “angles and
measurements”. The learning of these geometric concepts takes place in a certain
process (Clements & Batista, 1992). The reason for the change in student responses
can be thought to be the learning in the digital storytelling process. It is thought
that the reason why “geometric shapes”, “angles and measurements” responses were
given more after the application is a natural consequence of the fact that geom-
etry is mostly associated with geometric shapes. Among the answers given, the
fact that the student thinks of everything around him/her as geometric shapes and
thinks of geometry as “everything around us” shows that he/she can look at his/her
environment from a mathematical perspective. Geometric shapes and geometric
objects are the basic concepts of geometry (Ergin, 2014). Geometry was defined
by Dursun and Coban (2006) as the branch of mathematics that deals with planar
and spatial shapes, plane, point, line, their relationships, and measurements such
as length, angle, area, and volume in geometric shapes. The fact that the majority of
the students in the study stated that geometry includes geometric shapes is similar
to this definition.

Real Life Uses of Geometry and Conclusions on the Relation of These Areas

When the students were asked about the areas of use of geometry in real life
and the branch of science that these areas are related to, it was observed that there
was more categorization in the answers given after the application. Students can
relate, understand, and predict the possible outcomes of events in their daily lives
more effectively (Pfannkuch et al., 2010) and interpret multiple contexts (Wilker-
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son &Laina, 2018) by using the information they obtain through research in the
storytelling process in the stories they prepare. It is thought that the change in stu-
dent responses is the result of the detailed research that students conducted in the
process of writing stories about geometry. It was found that students did not think
of geometry as a special field studied only by mathematics researchers before and
after the application. Geometry is one of the important branches of mathematics
that deals with points, lines, planes, planar shapes, space, spatial shapes and the
relationships between them and the measurements of geometric shapes such as
length, angle, area and volume and is used in daily life (Baykul, 2002). The place of
geometry in education is very important in terms of the fact that frequently used
objects and natural entities encountered in daily life have a geometric shape, geo-
metric shapes and objects are used in various branches of science, and geometric
ideas are used in mathematical modeling and problem solving (Altun, 2004). It can
be thought that the research conducted by the students in the digital storytelling
process made them realize that geometry is frequently used in daily life and other
fields. Unlike before the application, after the application, students stated that ge-
ometry can also be used in the fields of computer programming, graphic design
and visual arts for drawing and design purposes. In the literature, there are studies
in which digital storytelling teaching activities are integrated into daily life situ-
ations (Blas et al., 2009; Kocaman-Karaoglu, 2015; McLellan, 2006; Woodhouse,
2008). It was observed that there was a parallelism between these studies and the
increase in students’ categorization in the areas where geometry can be used in real
life after the application. In the study conducted by Sert (2012), it was emphasized
that mathematics was seen by gifted students as a course that facilitates human life.
It was determined that the results obtained from this study overlapped with the
results obtained by Sert (2012).

Results Regarding Whether Geometry Can Be Learned by Everyone

When the students were asked the question “Can geometry be learned by ev-
eryone?”, while the majority of student responses stated that “geometry cannot be
learned by everyone” before the study, an increase was observed in the number of
students who said “geometry can be learned by everyone” after the application.
With the inclusion of technological tools in distance learning, distance learning
environments become more fun for learners. Fun learning environments make
learning more attractive and easy (Yiizer & Kiling, 2015). Such learning environ-
ments enable learners to be active in the learning process and therefore facilitate
learning (Xu et al., 2011). Long (2011) conducted a digital storytelling study with
pre-service teachers. In this study, the participants stated that the digital storytell-
ing process was a valuable and motivating experience. Demirer (2013) stated in
his study that the internet-based digital storytelling application was effective and
that digital storytelling applications positively affected the attitudes of students and
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teachers towards the course and increased their motivation. The more the motiva-
tion of the learners towards the lessons increases, the more efficiency they will get
from the lesson will increase (Sadik, 2008). According to the student responses, it
is thought that the study had a motivating and positive effect on the learning of
geometry. Yoga (2022) stated in his study that when the learning environment is
not interesting for students, students show less interest and motivation towards the
learning activity. This situation reveals the necessity of using learning tools such
as digital storytelling in education. It is seen that the results of the studies in the
literature are in parallel with the results of the study.

Results Regarding How Geometry is Learned

The number of categories in the responses of gifted students to the question
“how geometry is learned” increased compared to the pre-implementation period.
Before the application, it is thought that students answered this question by think-
ing about their own learning styles in line with their readiness. After the applica-
tion, students discovered new ways of learning geometry as a result of using and
internalizing their research on geometry and the new knowledge they acquired
in the digital storytelling process. It is seen that there is an increase in the catego-
rization of students’ ideas about how to learn geometry thanks to this awareness,
desire to explore and learn. Yang and Wu (2012) concluded that digital storytelling
facilitates learning, has a positive effect on students’ motivation and achievement,
and increases their desire to learn and explore. Incikabi (2015) stated that the use
of technology in education is particularly effective in drawing attention to the com-
plex and difficult mathematics learning process. Gordon (2011) emphasized that
digital storytelling activities provide new approaches and perspectives in students’
learning processes. It is seen that the results obtained from Yang and Wu (2012),
Incikabi (2015) and Gordon (2011) support the results of this study.

It was observed that the categorization of the nature of geometry and the for-
mation of geometry knowledge increased in the responses of gifted students when
they were involved in the digital storytelling process on the history of mathemat-
ics. This increase led us to conclude that the study increased the students’ level of
knowledge about geometry and their awareness of the place of geometry in daily
life. In addition, it is also thought that the active role of students in digital storytell-
ing applications contributed positively to their technology use skills. It is thought
that including digital storytelling in mathematics education will be effective in
keeping students’ motivation for the course high, creating awareness and transfer-
ring information about mathematics education.
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Recommendations

In order for gifted students to acquire new skills and develop their abilities,
they need a lot of support such as specially prepared programs, tools and materials,
educational environments and specially trained personnel. More emphasis should
be placed on adopting technology-based approaches and providing enriched edu-
cational environments in the creation of in-school and out-of-school mathematics
activities. In order to use digital storytelling tools more effectively and efficiently in
mathematics course activities, pre-service teachers can be given training on “dig-
ital storytelling and technology-based modern learning activities” during under-
graduate education and teachers can be given training on “digital storytelling and
technology-based modern learning activities” through in- service training. Digital
storytelling can be introduced to a wide audience through workshops and projects
prepared for teachers. Studies that are compatible with the curriculum can be car-
ried out in mathematics lessons by making use of digital story types that reflect his-
torical, informative and instructive events. Digital storytelling can be introduced
in graduate and undergraduate courses in faculties of education and its use can be
made widespread.

Since digital storytelling can be used in many areas as a tool in the learning
and teaching process in education, it is thought that there are many more topics
that can be researched in this field. As educators learn about digital storytelling
and discover ways to incorporate it into their lessons through activities in their
classrooms, better results will be achieved in the education offered to students with
and without special abilities. In addition, further research in this area will bring
much more insights and new ideas about how digital storytelling can be used by
students and educators in the future and how it can provide and illuminate knowl-
edge transfer in lessons. It is believed that there is much more to be discovered
about the use of digital storytelling as a teaching and learning tool in education. As
educators learn about this technique and discover ways to incorporate it into class-
room activities, better outcomes will be achieved in the education of both gifted
and non-gifted students.

Limitations of the Study

One limitation of this study is that it was conducted with twelve gifted students.
The limitations of the study include the fact that it was conducted with gifted stu-
dents residing in a province of the Central Anatolia Region and who agreed to
participate in the study, and the use of qualitative data collection tools based only
on the feedback of the students. Based on these limitations, some suggestions can
be made for future research. The current study can be conducted with a larger
study group in other provinces and with different ability groups. This study can
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be conducted using different designs than the research method used. In addition,
programs similar to the current study can be organized to support the knowledge
of students in different age groups about mathematics education.
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Attachment

Interview Questions Regarding the Opinions of Gifted Students on the Digital
Stories They Prepared on the History of Geometry

1.  What is geometry? Explain.

2. How did the first knowledge of geometry arise? Please, explain.
a) What needs supported the emergence of geometry?

3. What does geometry consist of?
a) What does geometry consist of? Please, explain.

4. What does geometry do? Where is geometry used? Please, explain.

5. Which branches of science is geometry related to?
a) Which branches of science affect geometry? Please, explain.

6. Can geometry be learned by everyone?
a) Is geometry easy? Please, explain.

7. How to learn geometry? Please, explain.
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