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Oz

Bu aragtirmanin amaci dijital Oykilleme yoOntemiyle hazirlanan ve bilim insanlarinin kisa
biyografilerine yer veren Oykiilerin, ilkokul &grencilerinin bilim insani imajlar1 tizerindeki etkisini
arastirmaktir. Bu amagcla ¢aligsma, bir devlet okulunda 6grenim goren toplam 126 ilkokul 6grencisiyle
tek grup On test—son test zayif deneysel desen tasarimiyla yiiriitilmiistiir. Calismada metaforlardan
ve bilim insani ¢izim testinden yararlanilmigtir. Nicel verilerin analizinde McNemar istatistigi
yapilmis nitel veriler ise igerik analizine tabi tutulmustur. Calisma sonucunda &grencilerin bilim
insaninin dig goriiniisii, bilgi kategorisi ve cinsiyeti konusunda imaj degisikligine ugradiklar1 ancak
arastirma ve teknoloji sembolleri, ¢alisma mekan1 ve baslik-alt yazi-simge kategorilerinde imaj
degisikliginin olmadig1 gériilmiistiir. Ogrencilerin bilim insam konusunda gelistirmis olduklari
metaforlar incelendiginde ise bilim insaninin dogustan getirdigi yetenekleri disinda ¢alisarak
basariya ulastiklarima dair imaj edindikleri goriilmiistiir. Calisma sonuglarina dayanarak yeni

uygulamalara yonelik oneriler sunulmustur.
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Giris

Bilimsel ve teknolojik gelismelere deger veren, dogru bilginin pesinden kosan, 6grendigi
bilgileri bilimsel temellere dayandiran ve bilim insan1 bakis acisina sahip bireylerin
yetistirilmesi tlkeler igin olduk¢a 6nemli bir konudur. Pek cok iilkenin de oOncelikleri
arasinda yer alan bilimsel siire¢ becerilerine sahip bireylerin yetistirilmesi (Kara ve Akarsu,
2013) amacina ulasabilmek i¢in 6grencilerin bilim ve bilim insanlarina yonelik algilarinin
olumlu yonde gelistirilmesi 6nemli goriilmektedir. Cilinkii bu sekilde 6grenciler problemlere
bir bilim insan1 bakis acisiyla bakabileceklerdir (Ozsoy ve Ahi, 2014). Ogrencilerin bilim
insan1 bakis agisina sahip olmalar1 ise dogru bilim imaj1 edinmeleriyle iliskilendirilmistir
(Koseoglu, Tiimay ve Budak, 2008). Bu dogrultuda fen ve teknoloji dersi programinda
(Milli Egitim Bakanligi [MEB], 2005) benimsenen temel yaklasim “bilim insani gibi
diisiinmek” olarak ifade edilmis ve yasam boyu Ogrenme stratejilerinin uygulanmasi
onerilmistir (Tirkmen, 2008). 2013 yilinda revize edilen ve 2018 yilinda giincellenen fen
bilimleri dersi 6gretim programlarinda ise “fen okuryazari” bireyler ifadesi kullanilarak
bilimi, bilimsel diisiinceyi, bilimsel siire¢ becerilerini yasamin her alaninda kullanan ve fen
bilimleri ile ilgili kariyer bilinci gelistiren bireylerin yetistirilmesinin hedeflendigi
aciklanmistir (MEB, 2013; 2018). Ciinkii pek ¢ok konudaki davranislar1 ve sahip olduklari
imaj yapilart ilkokul doénemlerinde sekillenen kiigiik yas grubundaki ogrencilerin bilim
insanina yonelik imajlarinin gelecekteki bilim kariyerlerini de etkileyecegi diisiiniilmektedir
(Mason, Kahle ve Gardner, 1991).

Ogrencilerin  bilim ve bilim insanma yonelik imajlarmi ele alan gegmis
arastirmalarda stereotipik bilim insan1 algilar1 ortaya ¢ikarilmistir (Alkis Kiigiikaydin, 2018;
Ates, Ates ve Aladag, 2021; Barman, 1997; Chambers, 1983; Fung, 2002; Mead ve
Métraux, 1957; Ozsoy ve Ahi, 2014; Schibeci, 1986; Song ve Kim, 1999; Tiirkmen, 2008).
Bu baglamda Finson, Thomas ve Pedersen (2006) Ogretmenlerin 6gretme stilleri ile
ogrencilerin bilim insani imajlar1 arasindaki iliskiyi, Hammrich (1997) ise ebeveynlerin,
cocuklarinin bilim insanm1 imajlarina etkisini ortaya koymaya c¢alismislardir. Cocukluk
ozelliklerini ele alan (Camci Erdogan, 2013) kiiltiirler aras1 ¢aligmalarda (Koren ve Bar,
2009) yas, cinsiyet, dil ve sosyoekonomik durum farkliliklarinin (Buldu, 2006; Rubin, Bar
ve Cohen, 2003; Oguz Unver, 2010) ¢ocuklarda bilim insan1 imaj: iizerinde etkili oldugu
goriilmiistiir. Buna bagli olarak farkli degiskenlerin etkisi g6z oniine alinarak ¢ocuklardaki
bilim insani imajin1 inceleme ¢alismalarinda tek bir dili, kiiltiirii ya da 6zelligi temsil eden

belirleyici bir aracgtan ziyade tiim bu degiskenleri dikkate alan kapsamli bir veri toplama
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aracl arayisi baglamistir. Bu kapsamda Chambers’in (1983) Amerika, Avusturalya ve

Kanada’da 4807 dgrenciyle yiiriittiigii ¢alismalar sonucunda Bir Bilim Insan1 Ciz Testini
(Draw-A-Scientist Test [DAST] gelistirdigi goriilmektedir. lgili test kiiltiirleraras1 pek ¢ok
calismada kullanilmis (Bodzin ve Gehringer, 2001; Monhardt, 2003; Reis ve Galvao, 2004)
ve Ozellikle kiigiik yas gruplarindaki biligsel yapinin ortaya ¢ikarilmasinda giivenilir bir arag
olarak kabul edilmistir (Finson ve digerleri, 2006). DAST’1n kullanilmasiyla elde edilen
sonuglar ise benzer sekildedir. Buna gore ¢ocuklar tarafindan bilim insanlarinin genellikle
erkek, Onliikli, sakalli, dagimik sagli, gozIiklii, laboratuvarda ¢alisan ve deney
malzemeleriyle ugrasan tuhaf gorlinlimlii kisiler olarak algilandigi tespit edilmistir
(Chambers, 1983; Emvalotis ve Koutsianou, 2018; Finson, 2003; Fung, 2002; Huber ve
Burton, 1995; Schibeci, Renato ve Sorensen, 1983; Song ve Kim, 1999). Dolayisiyla

Ogrenciler tarafindan belirtilen bu imajlar tipik bilim insan1 imaj1 olarak adlandirilmistir.

Ilgili literatiirde 6grencilerde var olan bu tipik bilim insan1 imajmni degistirmeye
yonelik ¢esitli girisimlerin oldugu goriilmektedir. Avraamidou (2013) 15 ilkokul
Ogrencisiyle yluriittiigii calismada Ogrencilerin bilimsel siire¢ becerilerini kullanarak su
kalitesiyle ilgili yerel bir sorunu ¢ézmelerini istemistir. Bu esnada 6grencilerin bir bilim
insantyla is birligi i¢cine girmelerine imkan tanimis ve bu isbirliginin 6grencilerin tipik bilim
insan1 algilarinin yeniden sekillenmesine hizmet ettigini gézlemlemistir. Bagka bir ¢calismada
da bilim insaniyla birlikte ¢alismanin 6grencilerin tipik bilim insani imajin1 degistirmeye
sundugu katkilar ele alinmistir (Bodzin ve Gehringer, 2001). Dolayisiyla sinif ortaminda
sadece miifredata bagli bilim uygulamalarinin bilim insani imajin1 degistirme konusunda
cok etkili olmadig1 goriilmiistiir (Newton ve Newton, 1998). Ayrica 6grencilerin sahip
oldugu tipik bilim insani imajinin ilkokul dénemlerinde olustugu ve bu imajin gelecekteki
kariyer tercihlerini etkiledigi bilinmektedir. Dolayisiyla bu yas grubundaki 6grencilerin
bilim insan1 imajlarinin ortaya konulmasi ve bu imajlarin farkli yontem ve tekniklerle dogru

bi¢imde sekillendirilmesi 6nemlidir.

Giiniimiizdeki 6grenme-6gretme siiregleri dikkate alindiginda dijital dykiilemenin
oldukca etkili oldugu goriilmektedir. Egitim ortamlarinda dijital Oykiilerin kullanilmasi
ogretmen ve Ogrencilerin bilgiye ulagmalarinda aktif rol oynamalarina yardimer olurken
problem ¢6zme becerilerini artirarak isbirligi igerisinde ¢alismaya da imkan saglamaktadir
(Robin, 2008). Ogretmenlerin cogu egitimin hemen hemen her kademesinde dijital dykiileri
etkili bir arag olarak kullanmaktadirlar (Xu, Park ve Baek, 2011). Ciinkii dijital 6ykiileme ile

bireyin hayal giicii ile teknoloji bir araya getirilmekte, 6grenme ve Ogretme siirecinde
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ogrenci merkezli ve teknolojik yonden destekleyici zengin bir 6gretme ve 6grenme ortami

sunulmaktadir (Smeda, Dakich ve Sharda, 2010). Yiiksel, Robin ve McNeil’in (2011)
egitimci ve dgrenci acgisindan dijital dykiilerin faydalarii ele aldiklari ¢aligmada da dijital
Oykiilerin yansitma becerileri ile dil, iist diizey diisiinme becerileri, sosyal beceriler ve
sanatsal beceriler agisindan sagladigi faydalar ele alinmistir. Bu faydalar géz oniinde

bulundurularak dijital dykiilemenin bilim insan1 imaj1 tizerindeki etkisi degerlendirilebilir.

Yapilan caligmalar incelendiginde 6grencilerin bilim insani imajlarin kitaplardan,
cizgi filmlerden, videolardan etkilendigi goriilmektedir (Buldu, 2006; Schibeci, 1986;
Tiirkmen, 2008). Sen Giimiis (2009), bilimsel oykiilerle 6grencilerin fen tutumlarina ve
bilim insan1 imajlarina etkisini inceledigi arastirmasinda; bilim ve bilim insanlarina yonelik
kaliplagmis figiirleri kullanmadan farkli disiplinlerden bilim insant 6rnekleri verilmesini ve
bilim insanlarmin yasam dykiilerine yer verilmesini dnermistir. Giiniimiizde de dgrencilerin
yogun olarak internet ve dijital icerikli videolarla etkilesim icerisinde oldugu goriilmektedir.
Bu agidan yapilandirmaci yaklasimin yaparak-yasayarak ogrenme ilkesine uygun olarak
ogrenme-ogretme siirecini aktif kilan dijital dykiileme yontemiyle (Yang ve Wu, 2012)
olusturulan dijital Oykiilerin bilim insani imajinin olgunlastiriimasinda kullanilabilecegi

diistiniilmektedir.

Bu kapsamda yapilan incelemeler sonucunda, dijital 6ykiilemeye dayali bir yontemle
bilim insan1 imajinin degisimini ele alan bir caligmaya heniiz rastlanmamistir. Dolayisiyla
dijital oykiileme yontemiyle hazirlanan kisa dykiilerin ilkokul dgrencilerinin bilim insani
imaj1 lzerindeki etkisi incelenmeye deger goriilmiistiir. Bu noktadan hareketle calismada

asagidaki sorular olusturulmustur:

1. Dijital dykiileme yontemiyle hazirlanan bilim insani biyografilerinin ilkokul

ogrencilerinin bilim insani imajlari tizerindeki etkisi nedir?

2. Dijital dykiileme yontemiyle hazirlanan bilim insani biyografilerinin ilkokul

ogrencilerinin bilim insaniyla ilgili olarak olusturduklar1 metaforlar tizerindeki etkisi nedir?
Y ontem

Bu ¢alismada dijital dykiilleme yontemiyle hazirlanan bilim insani biyografilerinin, ilkokul
Ogrencilerinin bilim insani imajlarina etkisi aragtirilmaya calisilmigtir. Bu amagla ¢alismada
nicel arastirma yontemlerinden tek grup on test — son test zayif deneysel desen
kullanilmistir. Bu modelde gelisigiizel olusturulmus bir deney grubu bulunur ve bu gruba

deneysel bir miidahale yapilmadan once 6n test, deneysel miidahale yapildiktan sonra ise
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son test uygulanir (Ozmen, 2019). Bu tiir deneysel desende elde edilen veriler 6n test ile son

test puanlari arasinda istatistiksel olarak anlamli bir farklilik oldugunu gésteriyorsa bu farkin
miidahaleden kaynakli oldugu kabul edilir (Bastiirk, 2009). Ancak bu desende rastgele
atamalarin ve kontrol grubunun olmamasina bagli olarak birtakim gegerlik ve giivenirlik
sorunlar1 bulunmaktadir (Cohen, Manion ve Morison, 2007; Trochim, 2001). Bu sorunlarla
basa ¢ikmak i¢in uygulamalarin genellikle kisa tutulmasi onerilmis ve bdylece olgunlasma
ve ortalamaya gerileme sorunlariyla basa ¢ikilabileceginden bahsedilmistir (Reichardt, 2019;
Cook, Shadish ve Campbell, 2001). Ayrica heniiz etkililigi test edilmemis deneysel
caligmalar i¢in tek gruplu 6n test son test modelleri ideal olarak kabul edilmektedir (Allen,
2017). Tlgili literatiirde de bu tiirde pek ¢ok arastirma rapor edilmistir (Demircioglu, Ayas,
Demircioglu ve Ozmen, 2015; Karsli ve Calik, 2012; Kiryak ve Calik, 2018). Dolay1siyla bu
caligmada da desenden kaynakli sorunlar1 giderilmesinde farkli tiirde 6lgme araglarina yer

verilmistir.
Calisma Grubu

Calisma 2020-2021 egitim-dgretim yilinda iilkemizin I¢ Anadolu Bolgesinde yer alan bir
sehirdeki devlet okulunda 6grenim goren toplam 126 ilkokul 6grencisiyle yiiriitiilmiistiir.

Katilimcilara iliskin bilgiler Tablo 1°de verilmistir.

Tablo 1. Katilimct Bilgileri

Cinsiyet Kiz Erkek Toplam
Smif diizeyi
1. Sumf 23 18 41
2. Smmf 22 8 30
3. Smmf 17 11 29
4. Simf 19 8 27
Toplam 81 45 126

Tablo 1’de de goriildiigi {lizere calismaya 1.smiflardan 41, 2.simmiflardan 30,

3.siniflardan 28 ve 4.smiflardan 27 6grenci katilmigtir. Ogrencilerin 81’1 kiz, 45°1 erkektir.
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Veri Toplama Aracglan

Calismada ilkokul 6grencilerinin bilim insan1 imajin1 belirleyebilmek amaci ile Chambers
(1983) tarafindan gelistirilen DAST kullanilmigtir. DAST katilimcilara “bilim yaparken
bilim insanlarmin resmini ¢izin” seklinde soru sormakta (Miele, 2014) ve geleneksel bilim
insan1 imajimi tasvir eden bagimsiz degiskenleri icermektedir. Bilim insani imajinin
belirlenmesinde DAST, diger araglara gore daha avantajlidir. Ciinkii DAST ile okuma veya
yazma bilmeyenler de ¢izimlerle diisiincelerini ifade edebilmekte boylece katilimcilar kendi
diisiincelerini 6zgiirce yansitabilmektedir. Bu nedenle uygulanmas1 oldukga kolaydir (Ocal,
2007). Bu g¢alismada da Ogrencilerden ¢izimlerini birkag ciimle ile burada ifade etmeleri
istenmistir. Ancak daha kiiciik yas grubundaki 6grencilerin (6zellikle 1.sinif) ifadelerini net
olarak aktaramayacagi diistiniilerek, bu asamada 6gretmenleri 6grencilerle mini bir gériisme
gerceklestirmislerdir. Bu dogrultuda 6gretmenler, dgrencilerin ne ¢izdiklerini sézlii bir
bicimde agiklamalarini istemis ve Ogrencilerden alinan yanitlar 6gretmenler tarafindan
kagidin ilgili kismma eklenmistir. Boylece ¢izimlerle ilgili detayli bilgiye bu sekilde

ulagilmistir.

Calismada veri toplamak amaciyla metaforlardan da yararlanilmistir. Metaforlar,
yerlesik inanglarin varligini tespit etmede kullanilan 6nemli araglardir (de Guerrero ve
Villamil, 2002). Bu amagla ¢alismada 6grencilerden “Bilim insani tipki ...gibidir. Ciinkii...”
climlesini tamamlamalar: istenmistir. Metaforun bir arastirma aract olarak kullanildig:
caligmalarda “gibi” kavrami genellikle “metaforun konusu” ile “metaforun kaynagi”
arasindaki bag1 daha agik bir sekilde ¢agristirmak icin kullanilmaktadir (Yildirim ve Simsek,
2011). Bu arastirmada “¢iink{i” kavramina da yer verilerek katilimcilarin kendi metaforlari
icin bir “gerekg¢e” sunmalar istenmistir. Dolayisiyla ¢alismada 6grencilerin ilgili inanglart

derinlemesine incelenme firsat1 yakalanmistir.

Calisma boyunca ¢izim ve metaforlar 2 ayr1 arastirmaci tarafindan kodlanmis ve
cizimler ile metaforlar bu sekilde degerlendirilmistir. Sonrasinda ulasilan degerlendirmelerin
tamami baska bir arastirmaciya gonderilmis ve tiim gorislerde %100 uyum birligi

saglanmistir (Miles ve Huberman, 1994).
Uygulama

Dijital oykiilleme yoOntemine dayali olarak hazirlanan kisa biyografilerin, ilkokul
ogrencilerinin bilim insani imajina etkisinin arastirildigi bu ¢alismada 5 bilim insanina yer

verilmistir. Dijital dykiilerle hayati ele alinan bilim insanlar1 kararlastirilmadan 6nce bu yas
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grubundaki 6grencilerin sahip olduklar1 ve literatiirde kanitlanan tipik bilim insani1 imajlari

arastirilmistir. ilgili literatiir 6grencilerin; gozliiklii, beyaz onliik giyen, dagmik sacl, yalniz
ve siirekli olarak laboratuvarda deneyler yapan erkek bilim insani imajina sahip oldugunu
gostermektedir (Alkis Kiigiikaydin, 2018). Ogrencilerdeki bu tipik imajlarim1 (Fung, 2002)
yikmak i¢in ilgili yas grubu da dikkate alinarak birtakim olgiitler belirlenmistir. Buna gore

kisa biyografiler olusturulmadan 6nce segilecek bilim insanlarinin;

a) Sadece erkek bilim insanlarindan olusmamasima (erkek bilim insani imajina

karst),

b) fen, saglik ve sosyal bilimler alaninda ¢alisan bilim insanlar1 arasindan

secilmesine (beyaz onliik giyerek laboratuvarda deneyler yapan bilim insani imajina karst),

c¢) Ulusal ve uluslararasi diizeyde tanmirliginin olmasina (Tiirk bilim insanlarinin

tanitilmas1 amacglanmistir),

d) Evli ya da bekar bilim insanlarindan esit oranda seg¢ilmesine (yalniz ve ailesi
olmayan ¢ilgm bilim insam imajna kars1) 6zen gosterilmistir. ilgili bu dlgiitler dikkate
almarak Marie Curie, Nikola Tesla, Dogan Ciiceloglu, Bur¢in Mutlu Pakdil ve Betiil
Kagar’mn bilim diinyasma katkilarini ele alan kisa dykiiler yazilmistir. Oykiiler PowToon ve
Animaker kullanilarak hazirlanmistir. Her bir 6ykii ortalama 200 kelime ve 3-5 dakikalik
bir seslendirmeye sahiptir. Oykiiler 2 arastirmaci tarafindan hazirlanmis ve uzman goriisleri
dogrultusunda gozden gecirilmistir. Buna gore oOykiiler birebir biyografi niteliginde degil
bilim insan1 imajin1 kirmaya ydnelik olarak belirlenen olgiitler dogrultusunda yas grubuna
uygun olarak hazirlanmistir. Bilim insanlarina ait dykiiler birer hafta boyunca 6grencilere
izletilerek siif ortaminda bilim diinyasina katkilar1 degerlendirilmis ve yasamlar1 hakkinda
ogrencilerde merak uyandirilarak aragtirma yapmalari istenmistir. Bu kapsamda ilgili hafta
boyunca Oykiisiine yer verilen bilim insani1 hakkinda o6grenciler arastirmalar yapilmus,
aragtirmalari sinif ortaminda sunmalari istenmistir. Bilim insanlarina ait resimler gosterilmis
ve yayinlar1 hakkinda konusulmustur. Bu kapsamda Bur¢in Mutlu Pakdil ile ¢evrimigi bir
goriisme gergeklestirilmistir. Uygulamalarin yiiriitiildiigii haftalar boyunca 6grenciler, ilgili
bilim insaninin hayatin1 sinif ortaminda canlandirmaya c¢alismislardir. Bu dogrultuda
uygulamaya baslamadan Once Ogrencilerden zihinlerindeki bilim insanini resmetmeleri
istenmis ve bilim insaniyla ilgili sahip olduklari metaforlar arastirilmigtir. 5 haftalik

uygulamanin ardindan ayni1 islem yeniden tekrarlanmistir.
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Verilerin Analizi

Ogrencilerden DAST ile elde edilen gizimlerin analizinde Finson, Beaver ve Crammond
(1995) tarafindan gelistirilen DAST-C kullanilmistir. DAST-C, geleneksel bilim insani
imajin tasvir eden farkl tiirde bagimsiz degiskenler igermektedir. Bu degiskenler geleneksel
bilim insanini yansitan 6zelliklerin varligi durumunda 1, yoklugu ise 0 olarak kodlanmistir.

DAST’ta yapilan ¢izimler;

-D1s goriintis 6zellikleri (laboratuvar onliigii, gozliik, sakal-biyik, daginik goriintii
vb.), arastirma Sembolleri (deney tiipii, beher, siseler, kimyasallar vb.), bilgi sembolleri
(kitaplar, notlar, dolu kitapliklar vb.), teknoloji sembolleri (cam esyada soliisyon, robot,
makine vb.), cinsiyet, calisma mekan (ig, dis), yiiz ifadeleri (giilimseme, asabiyet ya da
ifadesizlik vb.), baslik-altyazi-simge (formiiller vb.) ve yas Olgiitlerine gore puanlanmistir.
Cizimlerde 40 yas alti gen¢ olacak sekilde degerlendirilmistir (Cinar, 2016). DAST-C
verileri analiz edilirken katilimcilarin 6n test- son test puanlar1 betimsel istatistik yontemiyle
analiz edilmistir. Ayrica ¢izimler, Finson ve digerlerinin (1995) belirttigi kategorilere gore
degerlendirilmis ve McNemar istatistigi uygulanarak on test ve son test ¢izimleri arasindaki

fark anlasilmaya caligilmastir.

Calismada ayrica oOgrencilerin olusturduklari metaforlar icerik analizine tabi
tutulmustur (Miles, Huberman ve Saldafa, 2013). Bu asamada 6grencilerin olusturdugu
metaforlarda tiim bosluklarin tam olarak doldurulup doldurulmadig1 incelenmistir. Ornegin
“Bilim insami tipki ...... gibidir” ifadesinde bir kavram yazilip “ciinkii... ... .... " ifadesinde
aciklama yapilmadiysa bu metafor analize dahil edilmemistir. Bu sekilde 6grencilerden
toplam 63 metafor elde edilmis ve bu metaforlar analiz edilmistir. Elde edilen metaforlar 2
ayr1 arastirmaci tarafindan kodlanmais, yeni kodlar ve kavramsal kategoriler ile alt kategoriler
olusturulmus, kodla biitiinlestirilmistir. Tlgili kodlar kategoriler halinde gruplandirilmis ve
kategorilere bir baglik verilmistir. Caligmada yer alan her bir kavramsal kategoriyi
desteklemek icin kanitlara dayanarak metaforlar kategorize edilmistir. Ilgili kategoriler
deneysel asamanin Oncesi ve sonrasi i¢in ayr1 ayri gerceklestirilmistir. Boylece uygulama

Oncesi ve sonrasi kategoriler karsilastirilarak tartigilmastir.
Bulgular

Calismadan elde edilen bulgular, DAST ¢izimleri ve metaforlar bashgi altinda ayr1 ayri

sunulmustur.
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DAST Cizimlerinden Elde Edilen Bulgular
Calismada 6grencilerin ¢izimleri DAST-C kategorileri dikkate alinarak degerlendirilmistir.
Buna gore cizimler; dis goriiniis 6zellikleri, arastirma sembolleri, bilgi sembolleri, teknoloji
sembolleri, cinsiyet, calisma mekani, yiiz ifadeleri, baglik-alt yazi-simge ve yas dlgiitlerine
gore incelenmistir. Inceleme sonucu elde edilen puanlara ait betimsel analizler Tablo 1°de

sunulmustur.

Tablo 2. DAST-C Skorlar

Dis Goriiniis Ozellikleri Arastirma Sembolleri
On test Son test On test  Son test
f f f f
Laboratuvar onliigii 54 36 Deney tiipleri 58 66
Gozlik 43 38 Deney malzemesi 57 68
Sakal 17 4 Mikroskop 7 22
Cepte kalem 9 15 Deney hayvanlari 2 7
Daginik saglar 52 19 Bitkiler 12 6
Kel 26 7
Bilgi Sembolleri Teknoloji Sembolleri
Kitaplar 4 25 Cam egyada soliisyonlar 50 57
Dosya dolaplari 13 13 Robot 4 4
Makineler 9 7
Bilgisayar 2 3
Roket 7 9
Ugak 0 0
Cinsiyet Calisma Mekam
Kadin 39 70 Icerde 92 95
Erkek 84 59 Disarda 16 15
Ayirt edilemeyen 2 1 Diinya disinda 8 14
(gezegenlerde)
Belirlenemeyen 7 0
Yiiz ifadesi Bashik- Altyazi-Simge
Alisilmadik/Garip 14 4 Grafik-formiil matematiksel 14 8
ifadeler
Buldum vs. 0 0
Koétii niyetli 4 1 Yas
Notr 43 2 Geng 69 85
Olumlu 37 115 Yash 51 25
Belirlenemeyen 30 1

Cizimlerde eksik ya da birden fazla figiir olabilmektedir.

Tablo 2’ye gore 6n test ve son testler arasinda gizimlerdeki figiirler agisindan
farkliliklar bulunmaktadir. Buna gore dis goriiniis ozellikleri kategorisinde cepte kalem
figlirli disindaki tiim figiirlerin ¢izimlerde goriilme orani son testte azalirken cepte kalem

figiirli son teste artig gostermistir. Aragtirma sembolleri kategorisinde bitkiler figiirii disinda
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tim semboller son testte artmistir. Bilgi sembolleri kategorisindeki ¢izimlerde kitap

figliriinde artis goriilirken dosya dolaplart figliriinde degisim olmamistir. Teknoloji
sembolleri kategorisinde yer alan figiirlerde de benzer bicimde hem artma hem de azalma
gorilmistir. Buna goére cam esyada soliisyon, bilgisayar ve roket figiirlerinde son testte
artma olurken robot figiiriinde degisim olmamis, makineler figiirinde azalma goriilmiistiir.
Bilim insani cinsiyeti imaji ele alindiginda kadin bilim insant imajinin ¢ogaldig1 tespit
edilmigtir. Calisma mekan1 kategorisinde de figiirlere gore artma ve azalma meydana
gelmistir. Bilim insaninin yiiz ifadesi son testte cogunlukla olumlu bi¢imde resmedilmistir.
Cizimlerde ayrica bilim insanlarina ait grafik-formiil ve matematiksel ifadeler figilirlerinin
daha az yer aldig1 goriilmiistiir. Figiirlerdeki bu degisiklikler bilim insaninin yasinda da
goriilmiis ve son testlerde bilim insanlar1 daha geng sekilde resmedilmistir. Degisimlerin
betimsel olarak ifade edildigi bu boliimiin ardindan ortaya ¢ikan farkliligin istatiksel acidan
da anlaml1 olup olmadigini test etmek icin McNemar istatistigi yapilmis ve sonuglar1 Tablo
3’te 6zetlenmistir.

Tablo 3. Sembollere Yonelik McNemar Test Sonuglart (n=126 )

Semboller Laboratuvar Gozlik Sakal Cepte kalem Daginik Kel
onligi saclar
Dis Goriiniis .013 492 .004* 238 .000* .001*
Ozellikleri

Arastirma Deney tiipleri Deney  Mikroskop Deney hayvanlart  Bitkiler

Sembolleri malzemesi
332 170 .009* .180 .180
Bilgi Kitaplar Dosya Cinsiyet Kadin Erkek Ayirt
Sembolleri Dolaplart edilemeyen
.000* 1.00 .000* .001* 1.000
Teknoloji Camesyada  Robot Makineler Bilgisayar Roket

Sembolleri  soliisyonlar

418 1.000 .804 1.000 74
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Calisma Icerde Disarda Diinya Belirlenemeyen  Bashk-  Grafik-formiil
Mekam disinda Altyazi-  matematiksel
(gezegenler) Simge ifadeler
749 1.000 .238 .000* 263
Yiiz Ifadesi Alisiimadik/G ~ Kotii Notr Olumlu Belirleneme- Yas
arip niyetli yen
.031* 375 .000* .000* .000* .000*

*p<.05, m= son testte belirlenemeyen kategorisi olmadigmdan analize dahil edilmemistir.

McNemar analiz sonuglaria gore dis goriiniis 6zellikleri kategorisinde sakal, daginik
saclar ve kel figiirlerinde 6n test ile son test puanlari arasinda anlamli bir farklilik
bulunmaktadir (p<.05). Bu sonuglar uygulamanin, 6grencilerin bilim insani imajlarinda
belirtilen bu figiirler noktasinda olumlu yonde degisiklige katkida bulundugunu
gostermektedir. Arastirma sembolleri kategorisi ele alindiginda sadece mikroskop
figlirlinden anlaml1 bir farkliligin elde edildigi goriilmektedir. Ancak bu anlamli farkliligin
kaynagi son testlerdir. Bu durum uygulamanin 6grencilerin son test ¢izimlerinde daha fazla
mikroskop ¢izmesine neden oldugunu gostermistir. Bilgi sembolleri kategorisi ele
alindiginda 6grencilerin 6n test-son test ¢izimleri arasinda kitaplarla ilgili figiirlerde anlamli
bir farkliligin oldugu ve kaynagin son test ¢izimleri oldugu goriilmektedir. Benzer degisim
bilim insaninin cinsiyetine iligkin imaj da goriilmektedir. Buna gore on test puanlariyla
kiyaslandiginda son testte daha fazla 6grencinin kadin bilim insani ¢izdigi dolayisiyla erkek
bilim insami ¢izimlerinin azaldigi tespit edilmistir. Bilim insanimin yiiz ifadelerinin ve
yasinin da incelendigi ¢alismada On test-son test puanlari arasinda istatistiksel agidan
anlamli bir farklilik oldugu goriilmiistiir. Buna gore uygulama sonrasinda 6grenciler, bilim
insanlarm1 daha geng¢, mutlu ve olumlu sekilde cizmislerdir. Bu degisimlerin yani sira
teknoloji sembolleri, ¢alisma mekan1 ve baglik-alt yazi-simge kategorilerinde 6n test-son test
puanlari arasinda anlamli bir farkliligin olmadig1 sonucuna ulasilmistir. Elde edilen puanlar

yansitan ¢izim orneklerine Sekil 1°de yer verilmistir.
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Dus gériiniis ozelliklerine yonelik son test ¢izimi

Dus gériiniis ozelliklerine yonelik on test gizimi
(Kiz, 4. Sinif, 10 yas) (Kiz, 4. Sinif, 10 yas)
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Bilgi sembollerine yonelik son test gizimleri

Bilgi sembollerine yonelik on test ¢izimleri
(Kiz, 3. Sintf, 9 yas)- (Kiz, 3. Sintf, 9 yas)

Bilim insamnmn cinsiyetine iliskin on test Bilim insaminmin cinsiyetine iligkin son test ¢izimleri
cizimleri (Erkek, 1. Suif, 7 yas) (Erkek, 1. Simif, 7 yas)




Bilim insanmimin yiiz ifadesine iliskin én test Bilim insaninin yiiz ifadesine iliskin son test

gizimleri (Evkek, 1. Sinif, 7 yas) cizimleri (Erkek, 1. Stif, 7 yas)

Bilim insaminin yasina iliskin on test ¢izimleri | Bilim insaninin yagsina iligkin son test ¢izimleri

(Kiz, 2. Sinif, 8 yas) (Kiz, 2. Sinif, 8 yas)

Sekil 1. Ogrencilere ait ¢izim ornekleri
Metaforlardan Elde Edilen Bulgular
Arastirmada elde edilen veriler incelendiginde 6grencilerden toplam 63 adet gecerli metafor
elde edilmistir. Bir katilimci birden fazla metafor iiretmemistir. Uretilen gegerli metaforlar

ve metaforlarin ait oldugu kategoriler Tablo 2’de sunulmustur.
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Tablo 4. On Test ve Son Testte Ogrenciler Tarafindan Uretilen Metaforlar ve Kategorilere

Gore Dagilimi
On Test Son Test
Kategori Metaforlar f Kategori Metaforlar f
) Robot, Beyin, Karinca, Art,
Caliskan Kitap, Robot, Karinca 8 Caliskan ] 8
Makine
Uzayli, Mucit, Cilgin, . ' ) _
. Ilging, Sira Deli, Cilgin, Mucit, Siirpriz
Ilging, Sira Dis1 Siiper Kahraman, 10 12
. Dis1 Yumurta, Ugak
Sihirbaz, Inek
. ) Ogreten, .
Ogreten, Lider  Ogretmen, Giines 5 ) Ogretmen, Giines 9
Lider
o Hizh
Hizh Hareket Bilgisayar, Kertenkele, ]
Hareket Makine 2
Eden Kosucu,
Eden
Fayda
Fayda Saglayan, ]
. Doktor, Makine 8  Saglayan, Doktor, Kalem, Eczaci, Aga¢ 6
lyilestirici .
lLyilestirici
) Agac, Gokyiizi, Fil, ) Ansiklopedi, Yazar, Fil,
Bilge 6 Bilge o ) 8
Yanardag Uzay, Bilgisayar, Kitap
Merakh, Teleskop, Ogrenci, Cocuk, ;
Ogrenen Kitiiphane, Kitap Kurdu
Essiz,  Colde Su, Ay, Isik, Astronot, .

Kiymetli Bitki

Tablo 4 goére uygulama Oncesi ve sonrasinda iiretilen metaforlarda ¢esitlilik
bulunmaktadir. Ayrica son testte iiretilen metafor sayisinin arttigit buna bagh olarak da
kategorilere ait metafor sayisinin degistigi  goriilmektedir. Ogrencilerin {irettikleri

metaforlara iligkin ifadelerden bazilar1 6rneklendirilmistir.

On testte iiretilen metaforlara iliskin &grenci ifadeleri; “caliskan” kategorisinde,
“Robot. Ciinkii dinlenmeden calisarak ¢oziim yolu bulmaya c¢alisirlar (Erkek, 9 yas, 3.
Siif).” “Karinca. Ciinkii hep ¢alisir, iki de bir hareket ederler (Kiz, 8 yas, 2. Smif)” veya
“Beyin. Ciinkii cok calisirlar (Kiz, 9 yas, 3. Sinif). “Ilging-sira dis1” kategorisinde “Uzayli.
Ciinkii  farklh kiyafetleri vardir (Erkek, 7 vyas, 1. Smif)”, “Siper kahraman. Ciinkii
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kahramanliklar: sayesinde hayatimizi kolaylastirirlar (Kiz, 10 yas, 4. Sinif)”, “Sihirbaz.

Ciinkii etkileyicidir ve bilim insant da yeni deneyler kesfeder (Kiz, 8 yas, 2. Sinif).
“Ogreten-lider” kategorisinde “Ogretmen. Ciinkii 6gretmenimiz gibi bir seyler ogretir (Kiz,
7 yas, 1. Sinif)”, “Giines. Ciinkii etrafini aydinlatir (Kiz, 8 yas, 2. Sinif). Ayrica 6grencilerin
bazilar1 bilim insanlarinin hizli olduklarimi belirtmek ic¢in “bilgisayar”, “kertenkele”,
“kosucu” metaforlarini iiretmislerdir. Ornegin; “Bilgisayar. Ciinkii biitiin bilgileri ¢abucak
algilar ve kaydeder. (Kiz, 10 yas, 4. Smif)”, “Kertenkele. Ciinkii cok hizlidwr. (Kiz, 9 yas, 3.
Smif)”

On testlerde ogrencilerin “fayda saglayan-iyilestirici” kategorisindeki ifadeleri;
“Doktor. Ciinkii onlar gibi beyaz onliik giyiyorlar (Kiz, 9 yas, 3. Simf)”, “Makine. Ciinkii
¢cok isimize yarayan binlerce buluslari var (Kiz, 9 yas, 3. Smif)” seklindedir. “Bilge”
kategorisindeki ifadeleri ise “Aga¢. Ciinkii kokleri ve dallariyla her yere dokunabilir (Kiz,
10 yas, 4. Smuf)”, “Gokyiizii. Ciinkii ucu bucagi yoktur. (Kiz, 10 yas, 4. Smif)” ve “Fil.
Clinkii hi¢chbir seyi unutmaz ve akillidir (Erkek, 10 yas, 4. Siif)” seklindedir.

Son testte iiretilen metaforlara iligkin O6grenci ifadeleri; “caligkan™ kategorisinde,
“Robot. Ciinkii ¢cok ¢alisiyorlar, gece giindiiz demeden insanlik i¢in ¢alisiyorlar (Kiz, 9 yas,
3. Smif)”, “Karinca. Ciinkii ¢cok ¢aliskan ve azimlidirler (Kiz, 7 yas, 1. Siif)” ve “Ar.
Clinkii durmadan ¢alisarak bize faydali seyler sunuyorlar (Kiz, 7 yas, 1. Sinif)”; “ilging-
sira-dig1” kategorisinde, “Siirpriz yumurta. Ciinkii icinde bir stirii siirprizler gizlidir. Tek tek
parcalart birlestirip yeni bir sey elde edilir (Kiz, 7 yas, 1. Smif)”; “6greten-lider”
kategorisinde, “Ogretmen. Ciinkii yeni seyler arastirir ve insanlara anlatir (Erkek, 7 yas, 1.
Smif)”, “Giines. Ciinkii giines diinya ve diinyadakiler icin ne kadar gerekli ise bilim
insanlart da diinya ve diinyadabkiler i¢in o kadar gereklidir (Erkek, 7 yas, 1. Smif)”; “fayda
saglayan-iyilestirici” kategorisinde “Doktor. Ciinkii insanlara faydahdr (Kiz, 7 yas, 1.
Sinif)”, “Kalem. Ciinkii kalemler insanlara faydali bir aractir. Bilim insanlari da faydal
olmaya ¢alisirlar (Kiz, 7 yas, 1. Simif)” “Agac gibidir. Ciinkii agaglar gibi kokleri ve dallari
her yeri sarar (Kiz, 10 yas, 4. Sif)”; “bilge” kategorisinde, “Ansiklopedi. Ciinkii ¢ok
meraklidir ve fazla arastirma yaptigi icin ¢ok bilgiye sahiptir (Kiz, 7 yas, 1. Sinif)”, “Fil.
Ctinkii hichir seyi unutmazlar (Erkek, 10 yas, 4. Smif)” ve “Uzay. Ciinkii i¢inde sonsuz
bilgiler vardir (Kiz, 10 yas, 4. Sinif)” seklinde 6rnek verilebilir.

Son testte, On test kategorilerine ek olarak “merakli, 6grenen” ve “essiz, kiymetli”
kategorileri ortaya ¢ikmistir. Bu kategorilerden “merakli-6grenen” kategorisinde {iretilen

metaforlara drnek verecek olursak dgrenciler, “Teleskop. Ciinkii diinyayr inceler (Kiz, 7 yas,
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1. Sinuf)”, “Ogrenci. Ciinkii azimli, merakli ve arastiricidir (Erkek, 7 yas, 1. Smif)” ve

“Kiitiiphane. Ciinkii arastirarak bilgi sahibi oldugu icin okuduk¢a ogretir. (Erkek, 7 yas, 1.
Smif)” seklinde ifade etmislerdir. Son testte ortaya c¢ikan “essiz-kiymetli” kategorisinde ise
ornekler ise soyle verilebilir: “Célde su. Ciinkii ¢cok degerlidir (Kiz, 8 yas, 2. Smif)”, “Ay.
Clinkii karanlikta parlar (Erkek, 8 yas, 2. Smif)”, “Isik. Ciinkii bilim insant karanlik bir
yvolda bize 151k gosterir (Kiz, 10 yas, 4. Smif)” ve “Astronot. Ciinkii astronotlar gibi ¢ok
ozeldir (Kiz, 8 yas, 2. Smif)”. Aslinda ortaya ¢ikan bu iki kategori birbirinden temelde
farklilik géstermektedir. Merakli-6grenen kategorisinde 6grenciler bilim insaninin dogustan
getirdigi  yetenekleri disinda c¢alisarak basariya wulastigi imajina sahip olduklarimi
belirtmislerdir. Essiz- kiymetli kategorisinde ise bilim insanlar1 ¢oldeki su, ay, 1s1k, uzayda

yalniz dolasan astronot ve nadir yetisen bir bitki olarak tanimlanmistir.

Tartisma, Sonuc ve Oneriler

Bilim insani imajin1 konu edinen pek ¢ok arastirmada dgrencilerin, bilim insaninm yasl,
laboratuvarda ve deney malzemeleriyle calismalar yapan tipik kaliplarda resmettikleri
goriilmiistiir (Ates Ve digerleri, 2021; Bodzin ve Gehringer, 2001; Buldu, 2006; Chambers,
1983; Emvalotis ve Koutsianou, 2018; Finson, 2003; Fung, 2002; Huber ve Burton, 1995;
Schibeci vd., 1983; Song ve Kim, 1999; Tirkmen, 2008). Bu tipik kaliplarin Oniine
gecilmesi i¢in yiiriitiilen ¢aligmalarda algilarin degisimi s6z konusu olsa bile tamamen bir
algt degisiminin olmadigin1 da sdylemek miimkiindiir (Ates ve digerleri, 2021). Fakat
ilkokul donemlerinde sekillenmeye baslayan imaj yapilarmin 6grencilerin gelecekteki bilim
kariyerlerini etkiledigi (Mason ve digerleri, 1991; Ozkan, Ozeke, Giiler ve Senocak, 2017)
gbdz oOniline alindiginda bilimsel bilgiye deger veren ve bilimsel siire¢c becerilerine sahip
bireylerin yetistirilmesinin ne kadar 6nemli oldugu anlasilmaktadir. Ancak bu imaj
yapilarinin degistirilmesi i¢in farkli miidahalelere ihtiya¢ duyulmaktadir (Cakmakci ve
digerleri, 2011). Bu ¢aligma da dijital Sykiilemeyle hazirlanan kisa hikayelerin ilkokul

ogrencilerinin bilim insanina yonelik imajlarina etkisini incelenmistir.

Ilgili calismadaki ©on testlerde Ogrencilerin, bilim insanlarmin dis goriiniis
ozelliklerine iliskin algilarmin literatiirle uyumlu oldugu (Buldu, 2006; Ozsoy ve Ahi, 2014)
ve tipik bir imaj yapisinin benimsendigi gorilmiistiir. Ancak &grencilerin son test
cizimlerinde bilim insaninin tipik dis goriiniis 6zelliklerinin azaldigi tespit edilmistir. Bu
kapsamda Ogrenci c¢izimlerinde laboratuvar onliigii ile dagimik sa¢ ¢izimlerinin yerini

bakimli sa¢ ¢izimlerine biraktig1 goriilmiistiir. Denis Celiker ve Erduran Avci’ya (2015) gore
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ilkokul 6grencilerinin bilimsel faaliyetlere katilmalar1 bilim insan1 algilarim1 degistirmeye

yardimc1 olmaktadir. Dolayisiyla etkilesime imkan veren kisa biyografilerin bu anlamda

etkili oldugunu s6ylemek miimkiindiir.

Calismanin 6n testinde 6grencilerin, arastirma sembolleri olarak deney tiipleri,
mikroskop ve deney hayvanlari cizdikleri gériilmiistiir. Ogrenciler bilgi sembolleri
kategorisinde de genellikle kitap figiiriine vermis, teknolojik sembolleri de kullanmislardir.
Bu bulgu pek c¢ok calismada yer almakla beraber (Chambers, 1983; Denis Celiker ve
Erduran Avci, 2015; Gonsuolin, 2001; Medina-Jerez, Middleton ve Orihuela-Rabaza, 2011;
Nuhoglu ve Atacan, 2011) ilgili imaj1 degistirmeye yonelik ¢alismalar da bulunmaktadir.
Ornegin Erten, Kiray ve Sen-Giimiis (2013) bilimsel &ykiilerle baglam temelli 6gretim
yaklagimi kullanarak 11-12 yasindaki Ogrencilerin bilim ve bilim insanma yonelik
algilarindaki degisimi incelemislerdir. Incelemelerde laboratuvar araglari ile teknolojik
aletlerin kullanimin1 ve canlilar1 inceleyen bilim insani imajinin ilgili yaklasim sayesinde
degistigi tespit edilmistir. Dijital oykiilerin kullanildigi bu ¢alismada ise arastirma ve bilgi
sembolleri kategorilerinde yer alan mikroskop ve kitap figilirlerinin arttigt gorilmistiir.

Fakat bu artis istatistiksel olarak anlamli degildir.

Bilim insan1 imajimnin ele alindigi calismalarda katilimecilarin genellikle bilim
insanlarin1 erkek olarak resmettikleri literatiirde ¢okga karsimiza ¢ikan bir bulgudur
(Barman, 1997; Chambers, 1983; Denis Celiker ve Erduran Avci, 2015; Nuhoglu ve Atacan,
2011; Ozsoy ve Ahi, 2014). Ancak ilgili literatiir farkli ydntemlerle bu imajin
degistirilebilecegini de vurgulamaktadir (Benli, Dokme ve Sarikaya, 2011). Dijital
oykiilemenin kullanildig1 bu ¢alismada son testlerde kadin bilim insan1 ¢izim oraninin arttig1
goriilmistiir. Dolayistyla bu durum dijital dykiilerin bilim insanlariyla ilgili cinsiyet imajin1

degistirmekte etkili bir yontem oldugunu gostermektedir.

Bilim insanlarinin ¢alisma mekéanlarina dair ¢izimler incelendiginde, 6grencilerin
bilim insanlarin1 genellikle laboratuvar ortaminda algiladiklari (Denis Celiker ve Erduran
Avci, 2015; Mead ve Métraux, 1957; Song ve Kim, 1999; Tiirkmen, 2008) kimi zaman da
bilim insanlarini belli bir mekanda resmetmedikleri (Harman ve Seker, 2017) goriilmektedir.
Ancak ilgili literatiir miidahale g¢aligmalarinda O6grencilerin, bilim insanlarinin ¢alisma
mekanlarina iligkin imajlarinin degistigini isaret etmektedir (Denis Celiker ve Erduran Avci,
2015; Erten ve digerleri, 2013). Fakat bu ¢aligmada dijital dykiilerin, 6grencilerin bilim

insanlarinin ¢alisma mekanlarma iligkin imajlarina bir etkisinin olmadig1 sonucuna
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ulagilmistir. Bunun nedeni dijital ykiilerde bilim insanlarinin ¢alisma mekéanlarina ¢ok fazla

vurgu yapilmamasindan ya da dijital ortamda hazirlanan igeriklerin iyi yapilandirilmamis

olmasindan kaynaklanabilir.

Bilim insanlarinin yiiz ifadeleri ele alindiginda ise 6n test ¢izimlerinde olumsuz yiiz
ifadelerinin olduk¢a fazla oldugu goriilmiistiir. Uygulama sonrasinda bilim insanlarinin yiiz
ifadeleri “mutlu ve olumlu” sekilde resmedilmistir. Konuyla ilgili diger miidahale
caligmalarinda da belirsiz ya da mutlu bilim insan1 ¢izimleriyle karsilagilmistir (Denis
Celiker ve Erduran Avci, 2015). Yine bilim insanina yonelik imajlarin incelendigi
arastirmalarin ¢ogunda Ogrencilerin bilim insanlarmi orta yashi ya da yasli olarak
algiladiklar1 goriilmektedir (Chambers, 1983; Finson, 2003; Huber ve Burton, 1995; Mead
ve Métraux, 1957; Rubin ve digerleri, 2003). Ancak bu bulgulardan farkli olarak ilgili
calisgmanin 6n testinde Ogrencilerin ¢cogunun bilim insanlarini gen¢ olarak resmettikleri
gOriilmiistiir. Bununla beraber uygulama sonrasinda bilim insanlarini gen¢ olarak c¢izen

Ogrenci sayist da artmistir.

Uygulama 06ncesi ve sonrasinda iiretilen metaforlarda ele alindiginda son testlerdeki
metafor sayisinin artti1 goriilmektedir. Ogrenciler birbirlerinden farkli metaforik algilar
ortaya koymuslardir. Bu algilarin kisiden kisiye degismesinin pek c¢ok nedeni olabilir.
Ogrencilerin bilim insanlarina yénelik imajlarmin televizyonlardan, filmlerden, ¢evresindeki
insanlardan, ailesinden, Ogretmenlerden, oOgretim programlarindan, ders kitaplarindan,
sosyoekonomik diizeylerinden dolay1 degisiklik gosterebilmektedir (Buldu, 2006; Evans,
1992; Harman ve Seker, 2017; Tiirkmen, 2008). Baz1 6grenciler bilim insanlarinin merakli
olmalarina ve faydali isler yapmalarina vurgu yaparken bazilar1 bilim insanlarinin sira disi

olmalarina ve dogustan gelen yeteneklerine vurgu yapmislardir.

Ozellikle son testlerde ortaya gikan “essiz-kiymetli” kategorisinde bilim insanlarmin
dogustan gelen yeteneklerine bir vurgu yapilirken “merakli-6grenen” kategorisinde ¢alisarak
basariya ulasabileceklerine dair vurgunun artmasi olumlu bir degisimdir. Ancak
metaforlardaki farklilasma ve degisimin ¢ok net olarak ortama c¢ikmayist dijital Gykiileri
uygulayan 6gretmenlerin dgretim tarzindan ya da 6gretmenlerin dijital dykiileri uygularken
dikkat c¢ektigi noktalarin farklilagmasindan kaynaklaniyor olabilir. Ayrica ilkokul
ogrencilerinin metafor olusturma konusunda c¢ok deneyimli olmadiklar1 da gz Oniinde
bulundurulmalidir. Nitekim son testlerde iiretilen metafor sayilarinin artmasi bu acidan

onemli goriilmektedir. Dolayisiyla dijital Oykiilerin, 6grencilerin bilim insanina yonelik
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algilarmi degistirmede katkist oldugu goriilmektedir. Bu katkilarin yanmi sira gerek

uygulamalarda karsilagilan zorluklar gerekse konuyla ilgili olarak gelecekte yiiriitiilecek
calismalar igin birtakim oneriler sunulmaktadir. Oncelikle uygulamanin kiigiik yas
gruplariyla yiiriitilmesine bagli olarak metafor {iretiminde sikintilar yasanmstir. ilkokul
kademesinde yer alan biitiin sinif diizeylerinde yaptigimiz bu ¢alismada 6grencilerin yaslari
azaldikca metafor {iretme konusunda da zorluk yasadiklar1 gorilmiistiir. Yiriitiilecek
aragtirmalarda daha kapsamli verilere ulasilmasi agisindan 6grencilerle farkli konularda
metafor calismalar1 yapilabilir ve bu durum 6grencilerin konuyla ilgili daha saglikli veri
sunmasina dolayisiyla metafor iiretmelerine katki saglayabilir. Calismanin tek grupla
ylriitiilmesi bu c¢alisma igin bir sinirlilik olarak kabul edilebilir. Dolayisiyla bilim insani
imajin1 degistirme konusunda yine teknoloji destekli farkli iki uygulama yari deneysel
caligmalarla ele alinabilir. Boylece yontemin etkililigi konusunda literatiire katki sunulabilir.
Ayrica zamana bagli degisimler ele alinarak yontemin gercekteki etkililigi daha net ortaya
konulabilir. Ciinkii bu ¢alismada sadece on test ve son testlerden elde edilen verilerden
hareketle bulgular yorumlanmustir. Dijital dykiilleme burada 6grenci i¢in ilgi uyandirmis ve
dikkatini ¢ekmis olabilir. Oysaki uzun siireli incelemeyle ve bu etkinin zayiflamasi
sonrasinda Ogrencilerin bilim insanmiyla ilgili imajlarinin yeniden eski haline doniip
donmeyecegi belirsizdir. Her ne kadar bu calisma bir miidahale ¢aligmasi olsa da gevre

etkisinin ele alinarak 6grencilerin iist siniflardaki imajlar1 incelenmeye deger goriilmelidir.

Etik Kurul izin Bilgisi: Bu arastirma, Necmettin Erbakan Universitesi Sosyal ve Beseri
Bilimler Bilimsel Arastirmalar Etik Kurulunun 16.04.2021 tarihli 2021/224 sayili karari ile

alinan izinle yiiriitiilmiistiir.

Yazar Cikar Catismas1 Bilgisi: Makalenin yazarlar1 arasinda c¢ikar catigmasi

bulunmamaktadir.

Yazar Katkisi: Yazarlar calismaya esit oranda katki saglamistir.



174 S, Esen, S, Tirkyimaz ve M.A., Kiigiikkaydin/ Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 55, 155-179, 2022
Kaynakg¢a
Alkis Kiigiikaydin, M. (2018). An action research on the scientist image of 4th grade

students. Asia-Pacific Forum on Science Learning and Teaching, 19(1), 1-22.

Allen, R. (2017). Statistics and experimental design for psychologists: a model comparison

approach. World Scientific Publishing Company.

Ates, O., Ates, A. M. and Aladag, Y. (2021). Perceptions of students and teachers
participating in a science festival regarding science and scientists. Research in
Science and Technological Education, 39(1), 109-130.

Avraamidou, L. (2013). Superheroes and supervillains: Reconstructing the mad-scientist
stereotype in school science. Research in Science and Technological Education,
31(1), 90-115.

Barman, C. R. (1997). Students’ views of scientists and science: Results from a national

study. Science and Children, 35(1), 18-24.

Bastiirk, R. (2009). Deneme modelleri. A. Tanriégen (Ed.) Arastirma ydontemleri (S. 31-54).
Ankara: An1 Yayincilik.

Benli, E., Dékme, 1. and Sarikaya, M. (2011). The effects of technology teaching materials
on students’ image of scientists. Procedia-Social and Behavioral Sciences, 15, 2371-
2376.

Bodzin, A. and Gehringer, M. (2001). Breaking science stereotypes. Science and Children,
38(4), 36-41.

Buldu, M. (2006). Young children’s perceptions of scientists: a preliminary study.
Educational Research, 48(1), 121-132.

Cakmakci, G., Tosun, O., Turgut, S., Orenler, S., Sengul, K. and Top, G. (2011). Promoting
an inclusive image of Scientists among Students: Towards research evidence-based
practice. International Journal of Science and Mathematics Education, 9(3), 627—
655

Camc1 Erdogan, S. (2013). Ustiin zekal kizlarin bilime yonelik tutumlar1 ve bilim insan

imajlart. Hasan Ali Yiicel Egitim Fakiiltesi Dergisi, 10(1), 125-142.

Chambers, D. W. (1983). Stereotypical images of the scientist: The draw-scientist test.
Science Education, 67(2), 255-265.



S, Esen, S, Tirkyimaz ve M.A., Kiigiikaydin/ Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 55, 155-179, 2022 175
Cinar, B. (2016). Bilimsel gelisimin tarihsel siireglerini i¢eren oykiilerle fen derslerinin

desteklenmesinin fene yonelik tutuma, bilim insani imajina, bilimsel siire¢
becerilerine ve akademik basariya etkisi. Yayimlanmamis yiiksek lisans tezi.

Sakarya Universitesi Sakarya.

Cohen, L., Manion, L. and Morrison, K. (2007). Observation. Research Methods in
Education, 6, 396-412.

Cook, T. D., Campbell, D. T. and Shadish, W. (2002). Experimental and quasi-experimental

designs for generalized causal inference. Boston, MA: Houghton Mifflin.

de Guerrero, M. C. and Villamil, O. S. (2002). Metaphorical conceptualizations of ESL
teaching and learning. Language Teaching Research, 6(2), 95-120.

Demircioglu, H., Ayas, A., Demircioglu, G. and Ozmen, H. (2015). Effects of storylines
embedded within the context-based approach on pre-service primary school teachers’
conceptions of matter and its states. Asia-Pacific Forum on Science Learning and
Teaching, 16(2), 1-30.

Denis Celiker, H. ve Erduran Avci, D. (2015). Ilkokul dgrencilerinin bilim insan1 algilari:
Ogrencilerin  bilimsel faaliyetlere katilmasi bilim insam algilarmi nasil

etkiler?. Mehmet Akif Ersoy Universitesi Egitim Fakiiltesi Dergisi, 1(36), 90-104.

Emvalotis, A. and Koutsianou, A. (2018). Greek primary school students’ images of
scientists and their work: Has anything changed? Research in Science and
Technological Education, 36(1), 69-85.

Erten, S., Kiray, S. A. and Sen-Gumus, B. (2013). Influence of scientific stories on students
ideas about science and scientists. International Journal of Education in
Mathematics, Science and Technology, 1(2),122-137.

Evans, A. (1992). A look at the scientist as portrayed in childen’s literature. Science and
Children, 29(6), 35-37.

Finson , K. D., Beaver, J. B. and Crammond, R. L. (1995). Development of a field-test
checklist for the draw a scientist test. School Science and Mathematics, 95(4), 195-
205.

Finson, K. D. (2003). Applicability of the DAST-C to the images of scientists drawn by
students of different racial groups. Journal of Elementary Science Education, 15(1),
15-26.



176 S, Esen, S, Tirkyimaz ve M.A., Kiigiikkaydin/ Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 55, 155-179, 2022
Finson, K. D., Thomas, J. and Pedersen, J. (2006). Comparing science teaching styles to

students’ perceptions of scientists. School Science and Mathematics, 106(1), 8-15.

Fung, Y.H. (2002). A comparative study of primary and secondary school students' images

of scientists. Research in Science and Technological Education, 20(2), 199-213.

Gonsuolin. (2001). How do middle school students depict science and scientists?
(Mississippi  State University). Mississippi  State University. Retrieved from
https://www.proquest.com/docview/275710133

Hammrich, P. L. (1997). Yes, daughter, you can. Science and Children, 34(4), 20-24.

Harman, G. ve Seker, R. (2017). Ortaokul 6grencilerinin zihnindeki bilim insani. Balikesir

Universitesi Sosyal Bilimler Enstitiisii Dergisi, 20(38), 49-78.

Huber, R. A. and Burton, C. M. (1995). What the students think scientists look like? School
Science and Mathematics, 95, 371-376.

Kara, B. and Akarsu, B. (2013). Determining the attitudes towards and images of the
scientists among middle school students. Journal of European Education, 3(1), 8-15.

Karsli, F. and Calik, M. (2012). Can freshmen science teachers student teachers' alternative
conceptions of “electrochemical cells” be fully diminished? Asian Journal of
Chemistry, 24(2), 485-491.

Kiryak, Z. and Calik, M. (2018). Improving grade 7 students’ conceptual understanding of
water pollution via common knowledge construction model. International Journal of
Science and Mathematics Education, 16(6), 1025-1046.

Koren, P. and Bar, V. (2009). Pupils’ image of ‘the scientist” among two communities in
Israel: a comparative study. International Journal of Science Education, 31(18),
2485-25009.

Koseoglu, F., Timay, H. ve Budak, E. (2008). Bilimin dogasi hakkinda paradigma
degisimleri ve ogretimi ile ilgili yeni anlayislar. Gazi Universitesi Gazi Egitim

Fakiiltesi Dergisi, 28(2), 221-235.

Mason, C. L., Kahle, J. B. and Gardner, A. L. (1991). Draw-a-scientist test: Future
implications. School Science and Mathematics, 91(5), 193-198.

Mead, M. and Métraux, R. (1957). Image of the scientist among high-school students. A
pilot study. Science, 126(3270), 384-390.



S, Esen, S, Tirkyimaz ve M.A., Kiigiikaydin/ Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 55, 155-179, 2022 177
Medina-Jerez, W., Middleton, K. V. and Orihuela-Rabaza, W. (2011). Using the DAST-C to

explore Colombian and Bolivian students’ images of scientists. International Journal
of Science and Mathematics Education, 9(3), 657-690.

Miele, E. (2014). Using the draw-a-scientist test for inquiry and evaluation. Journal of
College Science Teaching, 43, 36-40.

Miles, M. B. and Huberman, A. M. (1994). Qualitative data analysis: an expanded
sourcebook. Thousand Oaks, CA: Sage.

Miles, M. B., Huberman, A. M. and Saldafia, J. M. (2013). Qualitative data analysis: a
methods sourcebook. Thousand Oaks, CA: Sage.

Milli Egitim Bakanlig1 (2005). [lkogretim fen ve teknoloji dersi (4. ve 5. Siniflar) 6gretim

programt. Ankara: Devlet Basimevi.

Milli Egitim Bakanlhig: (2013). Ilkégretim kurumlart (ilkokullar ve ortaokullar) fen bilimleri

dersi (3,4,5,6,7 ve 8. sumiflar) ogretim programi. Ankara: Devlet Basimevi.

Milli Egitim Bakanlig1 (2018). Fen bilimleri dersi égretim programi (Ilkokul ve Ortaokul 3,
4,5, 6, 7ve 8. Smiflar). Ankara: Devlet Basimevi.

Monhardt, R. M. (2003). The image of the scientist through the eyes of Navajo children.

Journal of American Indian Education, 42(3), 25-39.

Newton, L. D. and Newton, D. P. (1998). Primary children’s conceptions of science and the
scientist: Is the impact of a national curriculum breaking down the stereotype?
International Journal of Science Education, 20(9), 1137-1149.

Nuhoglu, H. ve Atacan, O. (2011). Ilkdgretim ogrencilerinin bilim insanma y&nelik
diisiincelerinin degerlendirilmesi. Ahi Evran Universitesi Egitim Fakiiltesi Dergisi,

12(3), 279-298.

Ocal, E. (2007). [lkogretim 6,7,8. sinif égrencilerinin bilim insani hakkindaki imaj ve
goriiglerinin  belirlenmesi. Yayimlanmamus viiksek lisans tezi. Gazi Universitesi,

Ankara.

Oguz Unver, A. (2010). Perceptions of scientists: a comparative study of fifth graders and
fourth year student teachers. Necatibey Faculty of Education Electronic Journal of
Science and Mathematics Education, 4(1), 11-28.



178 S, Esen, S, Tirkyimaz ve M.A., Kiigiikkaydin/ Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 55, 155-179, 2022
Ozkan, B., Ozeke, V., Giiler, G. ve Senocak, E. (2017). Universite dgrencilerinin bilim

insan1 imajlar1 ve bu imajlar1 etkileyen bazi faktorler. Erzincan Universitesi Egitim

Fakiiltesi Dergisi, 19(1), 146-165.

Ozmen, H. (2019). Deneysel desenler. H. Ozmen ve O. Karamustafaoglu (Eds.) Iginde
Egitimde arastirma yontemleri (S. 198-226). Ankara: Pegem Akademi.

Ozsoy, S. ve Ahi, B. (2014). Cocuklarm goziiyle bilim insani. Necatibey Faculty of
Education Electronic Journal of Science and Mathematics Education, 8(1), 204-230.

Reichardt, C. S. (2019). Quasi-experimentation: a guide to design and analysis. The
Guilford Press.

Reis, P. and Galvao, C. (2004). Socio-scientific controversies and students’ conceptiosn

about scientists. International Journal of Science Education, 26, 1621-1633.

Robin, B. (2008). Digital storytelling: a powerful technology tool for the 21st century
classroom. Theory into Practice, 47, 220-228.

Rubin, E., Bar, V. and Cohen, A. (2003). The images of scientists and science among
Hebrew-and Arabic-speaking pre-service teachers in Israel. International Journal of
Science Education, 25(7), 821-846.

Schibeci, R. A. (1986). Image of science and scientists and science education. Science
Education, 70(2), 139-149.

Schibeci, Renato A. and Sorensen, 1. (1983). Elementary school children’s perceptions of
scientists. School Science and Mathematics, 83(1), 14-20.

Smeda, N., Dakich, E. and Sharda, N. (2010). Developing a framework for advancing e-
learning through digital storytelling, M. Baptista ve M. McPherson (Ed.). IADIS
International Conference, e-Learning (pp.16-91). Freiburg, Germany.

Song, J. and Kim, K. S. (1999). How Korean students see scientists: the images of the

scientist. International Journal of Science Education, 21(9), 957-977.

Sen Giimiis, B. (2009). Bilimsel Oykiilerle Fen ve Teknoloji Egitiminin Ogrencilerin Fen
Tutumlarina ve Bilim Insani Imajlarina Etkisi [Yayimlanmams Yiiksek Lisans Tezi,

Hacettepe Universitesi]. Ankara.

Trochim, W. M. K., (2001). The research methods knowledge base. Cincinnati, OH: Atomic
Dog Publishing.



S, Esen, S, Tirkyimaz ve M.A., Kiigiikaydin/ Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 55, 155-179, 2022 179
Tiirkmen, H. (2008). Turkish primary students’ perceptions about scientist and what factors

affecting the image of the scientists. Eurasia Journal of Mathematics, Science and
Technology Education, 4(1), 55-61.

Xu, Y., Park, H. and Baek, Y. (2011). A new approach toward digital storytelling: An
activity focused on writing self-efficacy in a virtual learning environment.
Educational Technology & Society, 14(4), 181-191.

Yang, Y.-T. C. and Wu, W.-C. I. (2012). Digital storytelling for enhancing student academic
achievement, critical thinking, and learning motivation. A year-long experimental
study. Computers & Education, 59(2), 339-352.

Yildirim, A. ve Simsek, H. (2008). Sosyal bilimlerde nitel arastirma yontemleri. Ankara:
Seckin Yaymecilik.

Yiiksel, P., Robin, B. and McNeil, S. (2011, March). Educational uses of digital storytelling
all around the world. In Society for Information Technology & Teacher Education
International Conference (pp. 1264-1271). Association for the Advancement of
Computing in Education (AACE).



Research Article

Pamukkale University Journal of Education 55: 155-179 [2022]
doi:10.9779.pauefd.1003461

Examining the Effect of Scientist Biographies Prepared by Digital Storytelling on

Primary School Students’ Image of the Scientist
Seher ESEN™ Sebahat TURKYILMAZ™ Mensure ALKIS KUCUKAYDIN™

e Received: 01.10.2021 e Accepted: 18.01.2022 e Online First: 18.01.2022

Abstract
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Introduction

Countries must raise individuals who value scientific and technological developments,
follow the right information, base the information they have learned on scientific
foundations, and have a scientific point of view. In order to reach this goal, which is among
the priorities of many countries (Kara & Akarsu, 2013), it was considered significant to
develop students’ perceptions of science and scientists in a positive way. This is the best
possible way for students to look at problems from the perspective of a scientist (Ozsoy &
Ahi, 2014). The fact that students have a scientific point of view is associated with acquiring
the right image of science (Koseoglu, Tiimay, & Budak, 2008). Accordingly, the basic
approach adopted in the science and technology curriculum (Ministry of National Education
[MoNE], 2005) was expressed as “thinking like a scientist,” and the implementation Of
lifelong learning strategies was suggested (Tiirkmen, 2008). The science curriculum, which
was revised in 2013 and updated in 2018, used the expression “science literate” individuals
and announced that it was aimed to raise individuals who use science, scientific thinking,
scientific process skills in all areas of life and pursue career awareness about science
(MoNE, 2013; 2018). It is thought that the images of young students, whose behaviors and
image structures in many subjects are shaped during primary school periods, towards

scientists will also affect their future science careers (Mason, Kahle, & Gardner, 1991).

In previous studies about the students’ images of science and scientists, stereotypical
perceptions of scientists were revealed (Alkis-Kiiclikaydin, 2018; Ates, Ates & Aladag,
2021; Barman, 1997; Chambers, 1983; Fung, 2002; Mead & Métraux, 1957; Ozsoy & Ahi,
2014; Schibeci, 1986; Song & Kim, 1999; Tirkmen, 2008). Finson, Thomas, and Pedersen
(2006) tried to investigate the relationship between teachers’ teaching styles and students’
images of scientists, and Hammrich (1997) examined the effect of parents on their children’s
images of scientists. In cross-cultural studies (Koren & Bar, 2009) that deal with childhood
characteristics (Camci-Erdogan, 2013), it was observed that the differences in age, gender,
language, and socioeconomic status (Buldu, 2006; Rubin, Bar & Cohen, 2003; Oguz-Unver,
2010) affect the image of the scientist in children. Considering the effect of different
variables, the search for a comprehensive data collection tool that considers all these
variables began, rather than a determinant tool that represents a single language, culture, or
feature in studies examining the image of scientists in children. It was seen that Chambers
(1983) developed the Draw-A-Scientist Test (DAST) as a result of his studies with 4807

students in the USA, Australia, and Canada. The related test was used in many cross-cultural
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studies (Bodzin & Gehringer, 2001; Monhardt, 2003; Reis & Galvao, 2004) and was

accepted as a reliable tool for revealing the cognitive structure, especially in younger groups
(Finson et al., 2006). The results of the studies using DAST were similar. It was determined
that scientists are generally perceived by children as male, in an apron, bearded, messy hair,
with glasses, odd-looking people working in laboratories and dealing with experimental
materials (Chambers, 1983; Emvalotis & Koutsianou, 2018; Finson, 2003; Fung, 2002;
Huber & Burton, 1995; Schibeci, Renato, & Sorensen, 1983; Song & Kim, 1999).

Therefore, these images stated by the students were called the typical scientist image.

It was seen in the relevant literature that there are various attempts to change this
typical scientist image of students. Avraamidou (2013) studied with 15 primary school
students and asked them to solve a local problem related to water quality by using their
scientific process skills. Meantime, she allowed students to collaborate with a scientist and
observed that this collaboration reshaped students’ typical perceptions of scientists. In
another study, the contribution of working with a scientist to change the typical scientist
image of students was discussed (Bodzin & Gehringer, 2001). Therefore, it was seen that
only curricular science practices in the classroom environment were not very effective in
changing the image of scientists (Newton & Newton, 1998). In addition, it is known that the
typical scientist image that students have occurs in primary school periods, and this image
affects their future career. It was important to reveal the scientist images of the students in

this age group and correctly shape them with different methods and techniques.

Considering today’s learning-teaching processes, it was seen that digital storytelling
seems to be quite effective. The use of digital stories in educational environments helps
teachers and students play an active role in accessing information while increasing their
problem-solving skills and enabling them to work in cooperation (Robin, 2008). Most
teachers use digital stories as an effective tool at almost every level of education (Xu, Park,
& Baek, 2011). Digital storytelling brings together the imagination of the individual and
technology and provides a rich teaching-learning environment that is student-centered and
technologically supportive in the learning-teaching process (Smeda, Dakich, & Sharda,
2010). Yiiksel, Robin, and McNeil (2011) discussed the benefits of digital stories for
educators and students, the benefits of digital stories in terms of reflection skills, language,
higher-order thinking skills, social skills, and artistic skills. Considering these benefits, the
effect of digital storytelling on the image of the scientist can be evaluated.
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When literature was examined, it was seen that students’ images of scientists are

affected by books, cartoons, and videos (Buldu, 2006; Schibeci, 1986; Tiirkmen, 2008). Sen-
Gilimiis (2009) examined the effects of scientific stories on students’ science attitudes and
images of scientists. She suggested giving examples of scientists from different disciplines
without using stereotypical figures for science and scientists, including scientists' life stories.
It was seen that students are interacting with the internet and videos with digital content
intensively nowadays. In this respect, it is thought that the digital stories created with the
digital storytelling method (Yang & Wu, 2012), which activates the learning-teaching
process following the principle of learning by doing-experience of the constructivist

approach, can be used to mature the image of the scientist.

As a result of the studies carried out in this context, no study has yet been found that deals
with the change of the image of the scientist based on digital storytelling. Therefore, the
effect of the short stories prepared by the digital storytelling on the scientist image of
primary school students was considered worth examining. From this point of view, the

following research questions were addressed:

1. What is the effect of scientist biographies prepared by the digital storytelling on

the scientist images of primary school students?

2. What is the effect of biographies of scientists prepared with the digital storytelling
on the metaphors created by primary school students about scientists?

Method

In this study, the effect of scientist biographies prepared by digital storytelling on primary
school students’ images of scientists was investigated. For this purpose, one group pretest-
posttest weak experimental design was used in the study. There was a randomly formed
experimental group, and the pre-test was applied to this group before an experimental
intervention was conducted, and the post-test was applied after the experimental intervention
(Ozmen, 2019). When the data obtained in this type of experimental design show a
statistically significant difference between the pre-test and post-test scores, this difference is
considered to be due to the intervention (Bastiirk, 2009). However, this design has some
validity and reliability problems due to the absence of random assignments and a control
group (Cohen, Manion, & Morison, 2007; Trochim, 2001). Thus, it was suggested that the
implementations should be short so that maturation and regression problems could be dealt
with (Reichardt, 2019; Cook, Shadish, & Campbell, 2001). In addition, single-group pre-test
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and post-test models are considered ideal for experimental studies whose effectiveness has

not been tested yet (Allen, 2017). Many studies of this type have been reported in the
relevant literature (Demircioglu, Ayas, Demircioglu, & Ozmen, 2015; Karsli & Calik, 2012;
Kiryak & Calik, 2018). Therefore, in this study, different measurement tools are included to

eliminate the problems arising from the design.
Study Group

The study was conducted with 126 primary school students studying in a public school in a
city located in the Central Anatolia Region of our country in the 2020-2021 academic year.
Information about the participants is given in Table 1.

Table 1. Characteristics of Participants

Gender Female Male Total
Grade
1st grade 23 18 41
2nd grade 22 8 30
3rd grade 17 11 28
4th grade 19 8 27
Toplam 81 45 126

As seen in Table 1, 41 students from the 1% grade, 30 from the 2" grade, 28 from the
3 grade, and 27 from the 4™ grade participated in the study. Eighty-one of the students

were female, and 45 were male.
Data Collection Tools

In the study, DAST developed by Chambers (1983) was used to determine the scientist
image of primary school students. DAST asks the participants to “draw a picture of
scientists while doing science” (Miele, 2014) and includes independent variables describing
the traditional image of scientists. DAST is more advantageous than other tools in
determining the image of the scientist. Because with DAST, those who cannot read or write
can express their thoughts with drawings so that the participants can freely reflect their
thoughts. Therefore, it is very easy to implement (Ocal, 2007). Students were asked to

express their drawings in a few sentences in this study. However, considering that younger
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students (especially 1st grade) could not convey their expressions clearly, their teachers held

a mini-interview with the students at this stage. In this direction, the teachers asked the
students to explain orally what they drew, and the answers received from the students were
added to the relevant part of the paper by the teachers. Thus, detailed information about the

drawings was obtained in this way.

Metaphors were also used to collect data in the study. Metaphors are important tools
to detect the existence of established beliefs (de Guerrero & Villamil, 2002). The students
were asked to complete the “scientists are just like... because...”. In studies where metaphor
is used as a research tool, the concept of “like” is generally used to more clearly evoke the
connection between “the subject of metaphor” and “source of metaphor” (Yildinm &
Simgek, 2011). The concept of “because” was also included in this study, and the
participants were asked to provide a “reason” for their metaphors. Therefore, in the study,

the opportunity to examine the related beliefs of the students in-depth was found.

Throughout the study, the drawings and metaphors were coded by two different
researchers, and the drawings and metaphors were evaluated in this way. Finally, all
evaluations were sent to another researcher, and 100% agreement was reached in all
opinions (Miles & Huberman, 1994).

Process

In this study, five scientists were included in short biographies prepared based on digital
storytelling on the image of scientists of primary school students. Before deciding on the
scientists whose life is discussed with digital stories, the typical scientist images that the
students in this age group have and that are proven in the literature were researched.
Relevant literature shows that the students have the image of a male scientist with glasses,
wearing a white coat, messy hair, alone and constantly conducting experiments in the
laboratory (Alkis-Kiigiikaydin, 2018). In order to demolish these typical images of students
(Fung, 2002), some criteria were determined by taking into account the relevant age group.
Accordingly, before creating the short biographies, the scientists were selected:;

a) it is not made up of only male scientists (against the image of a male scientist),

b) to be chosen from among scientists working in the fields of science, health, and social
sciences (against the image of a scientist doing experiments in the laboratory by wearing a

white coat),

c) having national and international recognition (it is aimed to introduce Turkish scientists),
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d) married or single scientists were tried to be selected equally(against the crazy scientist

image who is alone and has no family).

Considering these criteria, short stories were written about the contributions of Marie
Curie, Nikola Tesla, Dogan Ciiceloglu, Bur¢in Mutlu Pakdil and Betiil Kacar to the world of
science. Stories were created using PowToon and Animaker. Each story has an average of
200 words and 3-5 minutes of vocalization. Two researchers prepared the stories and
reviewed them in line with expert opinions. Accordingly, the stories were prepared by the
age group in line with the criteria determined to break the image of the scientist, not as a
biography. Stories of scientists were watched for one week, and their contributions to the
world of science were evaluated in the classroom environment, and students were asked to
research by arousing their curiosity about their lives. In this context, students were asked to
present their research in the classroom environment about the scientist whose story was
included during the week. Pictures of scientists were shown, and their publications were
discussed. Thus, an online interview was held with Bur¢in Mutlu Pakdil. During the weeks
in which the applications were carried out, the students tried to revive the life of the related
scientist in the classroom environment. In this direction, before starting the application, the
students were asked to picture the scientist in their minds, and the metaphors they had about
the scientist were researched. The same process was repeated after five weeks of

implementation.
Data Analysis

DAST-C developed by Finson, Beaver, and Crammond (1995), was used to analyze the
drawings obtained from the students with DAST. DAST-C has different types of arguments
that describe the traditional scientist image. These variables were coded as 1 in the presence
of features reflecting the traditional scientist and 0 in the absence of them. Drawings in
DAST;

-Appearance features (lab coat, glasses, beard-mustache, messy appearance, etc.)
were scored according to the research symbols (test tube, beaker, bottles, chemicals, etc.),
information symbols (books, notes, full libraries, etc.), technology symbols (solution in
glassware, robot, machine, etc.), gender, workplace (interior, exterior), facial expressions
(smile, irritability or expressionlessness, etc.), title-subtitle-symbol (formulas, etc.) and age.
The drawings were evaluated as being younger than 40 years old (Cinar, 2016). While
analyzing the DAST-C data, the pretest-posttest scores were analyzed with the descriptive

statistical method. In addition, the drawings were evaluated according to the categories by
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Finson et al. (1995), and the difference between the pre-test and post-test drawings was tried

to be understood by applying McNemar’s statistics.

In the study, the metaphors created by the students were also subjected to content
analysis (Miles, Huberman, & Saldana, 2013). At this stage, it was examined whether all the
gaps in the metaphors created by the students were filled. For example, if a concept was
written in the expression “Scientist is just like....... ” and no explanation was given in the
expression “because.....”, this metaphor was not included in the analysis. In this way, 63
metaphors were obtained from the students, which were analyzed. Obtained metaphors were
coded by two different researchers, new codes, conceptual categories, and subcategories
were created and integrated with the code. Related codes are grouped into categories, and a
title is given to the categories. Metaphors were categorized based on the evidence to support
each conceptual category included in the study. Related categories were carried out
separately before and after the experimental phase. Thus, the categories before and after the

application were compared and discussed.
Findings

The findings were presented separately under the title of DAST drawings and metaphors.
Findings from DAST Drawings

Accordingly, the drawings were examined according to their appearance features, research
symbols, information symbols, technology symbols, gender, workplace, facial expressions,
title-subtitle-symbol, and age criteria. Descriptive analyses of the scores obtained as a result
of the examination were presented in Table 2.

Table 2. DAST-C Scores

Appearance Features Research Symbols
Pre-test Post-test Pre-test Post-test
f f f f

Lab coat 54 36 Test tubes 58 66
Glasses 43 38 Test equipment 57 68
Beard 17 4 Microscope 7 22
Pocket pen 9 15 Laboratory animals 2 7
Messy hair 52 19 Plants 12 6
Bald 26 7

Information Symbols Technology Symbols

Books 4 25 Solutions in glassware 50 57
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File Cabinets 13 13 Robot 4 4
Machines 9 7
Computer 2 3
Rocket 7 9
Airplane 0 0
Gender Workplace
Female 39 70 Inside 92 95
Male 84 59 Outside 16 15
Undistinguished 2 1 Outside the Earth (on 8 14
planets)
Undetermined 7 0
Face Expressions Title- Subtitle-Symbol
Unusual/Strange 14 4 Graph-formula 14 8
mathematical expressions
I found etc. 0 0
Malicious 4 1 Age
Neutral 43 2 Young 69 85
Positive 37 115 old 51 25
Undetermined 30 1

There may be missing or more than one figure in the drawings.

According to Table 2, there are differences between the pre-test and post-tests
regarding figures in the drawings. Accordingly, in the category of external appearance
features, the rate of seeing all figures in the drawings except the pencil in the pocket figure
decreased in the post-test, while the figure of the pencil in the pocket increased in the post-
test. All symbols in the research symbols category increased in the post-test except for the
plants’ figure. While there was an increase in the figure of the book in the drawings in the
category of information symbols, there was no change in the figure of the filing cabinets.
Similarly, both an increase and a decrease were observed in the figures in technology
symbols. Accordingly, while there was an increase in the solution, computer, and rocket
figures in glassware in the post-test, there was no change in the robot figure, and a decrease
was observed in the machine’s figure. When the gender image of the scientist is considered,
it has been determined that the image of the female scientist has increased. In the category of
working space, there was an increase and decrease according to the figures. The facial
expression of the scientist was mostly positively portrayed in the post-test. It was also seen

that the figures of graphic formula and mathematical expressions belonging to scientists
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were less common in the drawings. These changes in the figures were also seen in the

scientist's age, and in the final tests, the scientists were portrayed as younger. In order to test
whether the difference that emerged after this section, in which the changes were expressed
descriptively, was statistically significant, McNemar’s statistics and the results were
summarized in Table 3.

Table 3. McNemar Test Results for Symbols (n=126)

Symbols Lab coat Glass Beard Pocket pen Messy hair Bald
Appearance .013 492 .004* .238 .000* .001*
Research  Test tubes Test ~ Microscope  Laboratory Plants
Symbols equipment animals
332 170 .009* .180 .180
. Books File Gender Female Male Undistinguish
Information
Symbols Cabinets ed
.000* 1.00 .000* .001* 1.000
Technology Solutions in Robot Machines Computer Rocket
Symbols glassware
418 1,000 .804 1.000 774
Inside Outside  Outside the Undetermined Title-  Graph-formula
Work Place Earth (On Subtitle-  mathematical
planet) Symbol expressions
749 1.000 .238 .000* 263
Unusual/  Malicious  Neutral Positive Undetermined Age
Face Strange
expression
.031* 375 .000* .000* .000* .000*

*p<.05, m= It was not included in the analysis because no category could not be determined in the post-test.

According to McNemar analysis results, there is a significant difference between pre-
test and post-test scores in beard, messy hair, and bald figures in the category of external
appearance features (p<.05). These results show that the application positively changes the
scientists' figures in the students’ images. Considering the category of research symbols, it is
seen that a significant difference is obtained only from the microscope figure. However, the
source of this significant difference is the post-tests. This showed that the application caused

students to draw more microscopes in their post-test drawings. When the information
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symbols category is considered, it is seen that there is a significant difference in the figures

related to the books between the pre-test-post-test drawings of the students and the source is
the post-test drawings. A similar change can be seen in the image of the scientist’s gender.
Accordingly, compared with the pre-test scores, it was determined that more students drew
female scientists in the post-test; therefore, male scientists” drawings decreased. In the study,
in which the facial expressions and age of the scientist were also examined, it was observed
that there was a statistically significant difference between the pre-test and post-test scores.
Accordingly, the students drew the scientists younger, happier, and more positive after the
application. In addition to these changes, it was concluded that there was no significant
difference between pre-test / post-test scores in technology symbols, workplace, and title-
subtitle-symbol categories. Examples of drawings reflecting the obtained scores are given in

Figure 1.

Pre-test drawing for appearance (Female, 4" Post-test drawing for appearance (Female, 4™

grade, ten years old) grade, ten years old)

inz.

Agodaki mufe:m.. -

Pre-test drawing for research symbols (Female, |Post-test drawing for research symbols (Female, 4"

4™ grade, ten years old) grade, ten years old)
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Pre-test drawings for information symbols
(Female, 3rd grade, 9 years old)

Post-test drawings for information symbols
(Female, 3rd grade, 9 years old)

Pre-test drawings of the gender of the scientist
(Male, 1% Grade, 7 years old)

Post-test drawings of the gender of the scientist
(Male, 1" Grade, 7 years old

Pre-test drawings of the facial expression of the

scientist (Male,1* Grade, 7 years old)

Post-test drawings of the facial expression of the

scientist (Male, 1* Grade, 7 years old)
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Pre-test drawings of the scientist’s age (Female,

Post-test drawings of the scientist’s age

(Female, 2" grade, 8 years old)

" grade, 8 years old)

Figure 1. Drawing examples of students

Findings from Metaphors

When the data were examined, 63 valid metaphors were obtained from the students. One

participant did not produce more than one metaphor. The valid metaphors produced, and the

categories they belong to are presented in Table 4.
Table 4. Metaphors Produced by Students in the Pre-Test and Post-Test and their

Distribution by Categories

Pre-Test

Post-Test

Category Metaphors

f Category

Metaphors f

Hardworking  Book, Robot, Ant

) Alien, Inventor,
Interesting,
Crazy, Superhero,

Extraordinary .
Wizard, Nerd

Teacher, Lider Teacher, Sun

8 Hardworking

Interesting,

[EEN
o

Extraordinary

Teacher,
Lider

Robot, Brain, Ant, Bee,

Machine

Mad, Crazy, Inventor,

Surprise Egg, Airplane

Teacher, Sun 9
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Computer, Lizard,

Fast Moving 5 Fast Moving Machine 2
Runner,
Beneficial, ] Beneficial, Doctor, Pencil, Pharmacist,
] Doctor, Machine 8 ) 6
Reformative Reformative Tree

Encyclopedia, Author,
Tree, Sky, Elephant,

Wise 6 Wise Elephant, Space, Computer, 8
Volcano
Book
Curious, Telescope, Student, Child, .
Learner Library, Bookworm
Unique, Water in the desert, Moon, .

Valuable Light, Astronaut, Plant

According to Table 4, there are variations in the metaphors produced before and after
the application. In addition, it was seen that the number of metaphors produced in the post-
test increased, and accordingly, the number of metaphors belonging to the categories
changed. Some of the expressions related to the metaphors produced by the students are
exemplified.

Student statements about the metaphors produced in the pre-test; robot in the “hardworking”
category. Because they try to find a solution by working without rest (Male, 9 years old, 3"
grade).” “Ant. Because they always work, they constantly move (Female, 8 years, 2nd
grade)” or “Brain because they work hard” (Female, 9 years, 3™ grade). “Alien” in the
“Interesting-Extraordinary” category. Because they have different clothes (Male, 7 years
old, Ist grade)”, “Superhero. Because they make our lives easier thanks to their heroism
(Female, 10 years old, 4" grade)”, “Wizard. Because it is impressive and the scientist also
discovers new experiments (Female, 8 years old, 2" grade). In the category of “Teacher-
leader,” “Teacher. Because it teaches something like our teacher (Female, 7 years old, 1%
grade)”, “Sun. Because she illuminates her surroundings (Female, 8 years old, 2" grade). In
addition, some of the students produced the metaphors of “computer”, “lizard”, “runner” to
indicate that scientists are fast. E.g; “Computer. Because it quickly detects and records all
information. (Female, 10 years old, 4" grade )”, “Lizard. Because it is very fast. (Female, 9
years old, 3" grade)”

In the pre-tests, the expressions of the students in the “beneficial-reformative”
category; “Doctor. Because they wear white coats like them (Female, 9 years old, 3"

grade)”, “Machine. Because they have thousands of inventions that are very useful to us
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(Female, 9 years old, 3 grade)”. Their expressions in the “Wise” category are “Tree.

Because it can touch everywhere with its roots and branches (Female, 10 years old, 4™
grade)”, “Sky. Because it has no end. (Female, 10 years old, 4" grade)” and “Elephant.

Because he does not forget anything and is smart (Male, 10 years old, 4" grade)”.

Student statements about the metaphors produced in the post-test; in the
“hardworking” category, “Robot. Because they work hard, they work day and night for
humanity (Female, 9 years old, 3" grade)”, “Ant. Because they are very hardworking and
determined (Female, 7 years old, 1% grade)” and “Bee. Because they work non-stop and
offer us useful things (Female, 7 years old, 1% grade)”; in the category of “interesting-
unusual-extraordinary”, “Surprise egg. Because there are many surprises hidden inside. By
combining the individual pieces, something new is obtained (Female, 7 years old, 1%
grade)”; In the “teacher-leader” category, “Teacher. Because he researches new things and
tells people (Male, 7 years old, 1% grade)”, “Sun. Because the sun is as necessary for the
earth and its inhabitants, as scientists are for the earth and its inhabitants (Male, 7 years
old, 1% grade)”; “Doctor. Because it is useful to people (Female, 7 years old, 1% grade)”,
“Pen. Because pens are a useful tool for people. Scientists also try to be useful (Female, 7
years old, 1% grade)” “It is like a tree. Because, like trees, its roots and branches cover
everything (Female, 10 years old, 4" grade)”; in the “wise” category, “Encyclopaedia.
Because she is very curious and has a lot of knowledge because she does a lot of research
(Female, 7 years old, 1% grade)”, “Elephant. Because they don’t forget anything (Male, 10
years old, 4" grade)” and “Space. Because there is endless information in it (Female, 10

years old, 4" grade)” can be given as an example.

In the post test, in addition to the pre-test categories, “curious, learner” and “unique,
valuable” categories emerged. If we give an example of the metaphors produced in the
“curious-learner” category, the students will say “Telescope. Because she studies the world
(Female, 7 years old, 1% grade)”, “Student. Because he is ambitious, curious, and inquisitive
(Male, 7 years old, 1% grade)” and “Library. Because he knows by researching, he teaches
as he reads (Male, 7 years old, 1% grade)”. Examples of the “unique-precious” category that
emerged in the post-test are as follows: “Water in the desert. Because it is very valuable
(Female, 8 years old, 2" grade)”, “Moon. Because it shines in the dark (Male, 8 years old,
2" orade)”, “Light. Because the scientist shows us a light on a dark road (Female, 10 years
old, 4" grade)” and “Astronaut. Because he is very special like astronauts (Female, 8 years

old, 2" grade)”. These two emerging categories differ fundamentally from each other. In the
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curious-learner category, the students stated that they have the image of achieving success

by working outside of the innate abilities of the scientist. In the unique-precious category,
scientists defined it as desert water, moon, light, astronaut wandering alone in space, and a

rare plant.
Discussion, Conclusion, and Recommendations

In many studies on the image of the scientist, it was observed that students portray the
scientist in typical patterns that are old, working in the laboratory and working with
experimental materials (Ates et al., 2021; Bodzin & Gehringer, 2001; Buldu, 2006;
Chambers, 1983; Emvalotis & Koutsianou, 2018; Finson, 2003; Fung, 2002; Huber and
Burton, 1995; Schibeci et al., 1983; Song and Kim, 1999; Turkmen, 2008). It is also possible
to say that there is no change in perception, even if there is a change in perceptions in the
studies carried out to prevent these typical patterns (Ates et al., 2021). However, considering
that the image structures that started to take shape in primary school periods affect the future
science careers of students (Mason et al., 1991; Ozkan, Ozeke, Giiler, & Senocak, 2017), it
is understood how important it is to raise individuals who value scientific knowledge and
have scientific process skills. However, different interventions are needed to change these
image structures (Cakmakci et al., 2011). This study examined the effect of short stories

prepared with digital storytelling on primary school students’ images of scientists.

In the pre-tests in the related study, it was observed that the students' perceptions
regarding the external appearance characteristics of scientists were compatible with the
literature (Buldu, 2006; Ozsoy & Ahi, 2014), and a typical image structure was adopted.
However, it was determined that the typical appearance features of the scientist decreased in
the post-test drawings of the students. In this context, it was seen that the lab coat and messy
hair drawings were replaced by well-groomed hair drawings in the student drawings.
According to Denis Celiker and Erduran Avci (2015), the participation of primary school
students in scientific activities helps change their perceptions of scientists. Therefore, it is
possible to say that short biographies that allow interaction are effective in this sense.

In the pre-test of the study, it was observed that the students drew test tubes,
microscopes, and experimental animals as research symbols. In the category of information
symbols, the students generally gave the book figure and used the technological symbols.

While this finding is included in many studies (Chambers, 1983; Denis Celiker & Erduran
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Avect, 2015; Gonsuolin, 2001; Medina-Jerez, Middleton, & Orihuela-Rabaza, 2011; Nuhoglu

& Atacan, 2011), there are also studies to change the relevant image. For example, Erten,
Kiray, and Sen-Gumus (2013) examined the change in the perceptions of 11-12-year-old
students towards science and scientists by using a context-based teaching approach with
scientific stories. In the examinations, it has been determined that the use of laboratory tools
and technological tools and the image of the scientist who studies living things have
changed thanks to the relevant approach. In this study, in which digital stories were used, it
was seen that the number of microscopes and book figures in the categories of research and

information symbols increased. However, this increase is not statistically significant.

In studies dealing with the image of scientists, it is a common finding in the literature
that participants usually portray scientists as male (Barman, 1997; Chambers, 1983; Denis
Celiker & Erduran Avci, 2015; Nuhoglu & Atacan, 2011; Ozsoy & Ahi, 2014). However,
the relevant literature also emphasizes that this image can be changed with different methods
(Benli, Dokme, & Sarikaya, 2011). In this study, in which digital storytelling was used, it
was observed that the rate of female scientist drawing increased in the post-tests. Therefore,
this shows that digital stories are an effective method in changing the gender image of

scientists.

The drawings of the scientists” workplaces were examined, and it was seen that the
students generally perceive the scientists in the laboratory environment (Denis-Celiker &
Erduran-Avci, 2015; Mead & Métraux, 1957; Song & Kim, 1999; Tiirkmen, 2008) and
sometimes they do not draw the scientists in a certain place (Harman & Seker, 2017).
However, the relevant literature indicates that students’ and scientists’ images of workplaces
have changed in intervention studies (Denis-Celiker & Erduran-Avci, 2015; Erten et al.,
2013). However, in this study, it was concluded that digital stories do not affect students’
images of scientists’ working places. This may be because there is not much emphasis on
the working places of the scientists in the digital stories or that the contents prepared in the

digital environment are not well structured.

Considering the facial expressions of the scientists, it was seen that the negative
facial expressions were quite high in the pre-test drawings. After the application, the facial
expressions of the scientists were depicted as “happy and positive”. In other intervention
studies on the subject, ambiguous or happy scientist drawings were encountered (Denis

Celiker & Erduran Avci, 2015). Again, in most of the studies examining images of
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scientists, it is seen that students perceive scientists as middle-aged or old (Chambers, 1983,;

Finson, 2003; Huber & Burton, 1995; Mead & Métraux, 1957; Rubin et al., 2003). However,
unlike these findings, in the pre-test of the relevant study, it was seen that most of the
students portrayed scientists as young. In addition, the number of students who drew

scientists as young people increased after the application.

Considering the metaphors produced before and after the application, it is seen that
the number of metaphors in the post-tests increased. Students put forward different
metaphorical perceptions from each other. There may be many reasons why these
perceptions differ from person to person. Students’ images of scientists may vary due to
television, movies, people around them, their families, teachers, teaching programs,
textbooks, and socioeconomic levels (Buldu, 2006; Evans, 1992; Harman & Seker, 2017;
Tiirkmen, 2008). Some students emphasized that scientists should be curious and do useful

work, while others emphasized scientists' extraordinary and innate talents.

While an emphasis is placed on the innate abilities of scientists in the “unique-
precious” category, which emerged in the post-tests, it is a positive change that emphasizes
the ability to achieve success by working in the “curious-learner” category is a positive
change. However, the differentiation and change in metaphors that are not revealed may be
due to the teachers' teaching style who apply digital stories or the differences in the points
that teachers draw attention to when applying digital stories. It should also be considered
that primary school students are not very experienced in creating metaphors. The increase in
the number of metaphors produced in the post-tests is considered important in this respect.
Therefore, it is seen that digital stories contribute to changing students’ perceptions of
scientists. In addition to these contributions, some suggestions are presented for the
difficulties encountered in practice and future studies on the subject. First of all, there were
problems in metaphor production due to the implementation of the application with small
age groups. In this study, which we conducted at all grade levels at the primary school level,
it was observed that as the ages of the students decreased, they also had difficulties in
producing metaphors. To reach more comprehensive data in the researches to be carried out,
metaphor studies can be done with students on different subjects, and this may contribute to
the students’ presentation of healthier data on the subject and thus to their generation of
metaphors. Conducting the study with a single group can be considered as a limitation for
this study. Therefore, two different technology-supported applications can be discussed with

quasi-experimental studies to change the image of scientists. Thus, a contribution can be
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made to the literature on the effectiveness of the method. In addition, the actual effectiveness

of the method can be revealed more clearly by considering time-dependent changes.
Because in this study, the findings were interpreted only based on the data obtained from the
pre-test and post-tests. Digital storytelling may have aroused interest and caught the
attention of the student here. However, it is unclear whether students’ images of the scientist
will be restored after long-term examination and the weakening of this effect. Although this
study is an intervention study, it should be considered worthy of examining the images of

the students in the upper classes by considering the environmental impact.
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