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Ozet: Giiniimiiz egitim programlarinin hedefleri arasinda sadece akademik basari olmayip
ogrencilerin farkli bakis acilari, yaratict yaklasimlari ve 6zgiin ¢6ziim onerileri sunmalari yani
tasarim odakli diistinme becerilerine sahip olmalar1 da yer almaktadir. Bu arastirmanin amaci,
fen bilimleri dersi 6gretim programi kapsaminda gergeklestirilen tasarim odakli diisiinme
uygulamalaria yonelik ortaokul 6grencilerinin goriislerini ortaya koymaktir. Arastirma, nitel
arastirma yontemlerinden durum galismasi deseni ile gergeklestirilmistir. Arastirma 2021—2022
egitim 6gretim yilinda Malatya ili Battalgazi ilgesinde bulunan iki farkli devlet ortaokulunda
6grenim goren 7. sinif 6grencileri ile gerceklestirilmistir. Arastirmanin ¢aligma grubunu, amaglh
ornekleme yontemine goére belirlenen toplam 18 Ogrenci olusturmaktadir. Arastirmanin
uygulama siireci 8 hafta (iki ay) stirmiistiir. Arastirmada veriler yar1 yapilandirilmis gériigme
formu ile toplanmustir. Veriler igerik analizi yontemi ile analiz edilmistir. Bulgularda, tasarim
odakli diistinme uygulamalarina katilan 6grencilerin, bu etkinliklerin el becerilerinin gelisimine,
o6grenmenin eglenceli hale gelmesine, derse olan ilginin artmasina, 6zgiiven kazanmalarina ve
kalic1 6grenmenin saglanmasina katki sagladigini ifade ettikleri belirlenmistir. Bunun yani sira,
ogrencilerin bir kismi prototip (iiriin) olusturamama, grup i¢i uyumsuzluklar yasama, siireci
tamamlayamama ya da zamaninda yetistirememe gibi zorluklara isaret ederek olumsuz

deneyimler yasadiklarini da dile getirmistir. Buna gore ortaokul &grencilerinin fen bilimleri
dersi 6gretim programi kapsaminda yapilan tasarim odakl diisiinme uygulamalarina yonelik
ogrenmeye katki saglama, begenme, etkinliklere katilima istekli olma gibi goriislere sahip
oldugu sonucuna ulagilmistir. Bu sonuglara dayanarak tasarim odakli diisiinme uygulamalarimin
ogrenci goriisleri dogrultusunda fen 6gretimine sundugu katkilar goz oniinde bulundurularak
fen bilimleri dersi Ogretim programina entegre edilmesi ve derslerde kullaniminin
yayginlastirilmasina yonelik bazi 6neriler sunulmustur.
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GIRIS

Biligsel becerilerin 6n planda oldugu fen bilimleri derslerinde 6grencilere yenilikgi, yaratici ve tasarim
odakli ¢6zlim Onerileri sunma becerileri nasil kazandirilabilir? ya da tasarim odakli diislinme becerilerinin
kazandirilmasinda fen bilimleri derslerinin rolii nedir? gibi sorular fen bilimleri dersi 6gretim programlari
hazirlanirken cevaplanmasi gereken onemli sorular arasindadir. Ciinkii 6grenciler bagimsiz diisiinebilen
bireyler olarak gilinlimiiz diinyasinin karmagik sorunlarina ¢éziim ararken igerik bilgisinin Gtesinde yaratici,
0zgiin ¢oziimler tiretme durumundadir (Lipman, 2003; Qwen, 2007). Bu nedenle, 6grencilerin giinliik yasamda
karsilastiklar1 sorunlara ¢6ziim iiretebilmelerini saglayacak isbirligine dayali calisma, yaratici, analitik,
yenilik¢i ve pratik diisiinme becerilerinin kazandirilmasi gerekmektedir. Bu becerilerin gelistirilmesinde,
diisiinmenin teorik boyutunu uygulamaya doniistiiren tasarim odakli diisiinme yaklagimi dikkat ¢ekmektedir
(Girgin, 2019). Yenilik¢i ¢oziimler gelistiren, sorgulayan ve liretken bireylerin yetistirilmesinde bu yaklagimin
egitim siireclerine entegre edilmesi 6nemli goriilmektedir (Kimbell, 2009). Bu baglamda, arastirmada fen
bilimleri dersi 6gretim programi kapsaminda gerceklestirilen tasarim odakli diisiinme uygulamalarina iliskin
ortaokul Ggrencilerinin goriisleri incelenmistir. Elde edilecek veriler, bu yaklasimin egitim ortamlarina
entegrasyonu konusunda ¢esitli 6neriler sunabilirken ayn1 zamanda fen 6gretim programinin uygulanmasindan
sorumlu 6gretmenlerin bu tiir uygulamalarinin kullanimina iligkin algilarina katk: saglayabilir.

Kuramsal Cerceve

Tasarim odakli diisiinme, pratik ve yaratici ¢oziimlere odaklanarak bir bireyin deneme yapma, model
olusturma, prototip ortaya koyma, geri bildirim alma, yeniden tasarlama gibi analitik ve yaratici diigiinme
siireglerini icermektedir (Razzouk ve Shute, 2012). Bu yoniiyle yaratici diisiinme, elestirel diislinme ve
problem ¢dzme becerileri ile birlikte ele alinmaktadir. Tasarim odakli diisiinme proje ve siire¢ temelli
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O0grenmeyi olusturan bir model olarak tanimlanmaktadir (Rauth vd., 2010). Bu ¢ergevede arastirmanin ilk
kuramsal dayanagini yapilandirmaci kuram olusturmaktadir. Bu kurama gore bilgi birey tarafindan aktif olarak
zihinde yapilandirilmakta, 6grenme bireyin iginde bulundugu g¢evreyle etkilesim sonucunda birincil bilgi
kaynaklarindan anlam ¢ikarma siireci olarak agiklanmaktadir (Brooks ve Brooks, 1999; Kog, 2007; Piaget,
1977; Vygotsy, 1962).

Arastirmanin ikinci kuramsal temelini deneyimsel 6grenme kurami olusturmaktadir. Bu kurama gore
O0grenme deneyimlerin doniistiiriilerek bilginin yaratildig: bir siirectir (Kolb, 1984; 2000). Buna gore tasarim
odakli diistinmede problemlerin ¢oziimii dgrencilerin deneyimsel 6grenme sonucunda gerceklesmektedir.
Arastirmanin ii¢lincli kuramini ise probleme dayali 6grenme yaklasimi olusturmaktadir. Bu yaklasim gercek
ve karmagik yasam problemlerin arastirilmasi ve ¢6ziim yollarinin iiretilmesi iizerine organize olmus hem
zihinsel hem de beceri iceren bireylerin aktif olmasini gerektiren tecriibeye dayali 6grenmeler olarak
aciklanmaktadir (Kiling, 2007). Bu yoniiyle tasarim odakli diisiinmede 6grenciler probleme dayali 6grenmede
oldugu gibi onceki bilgi ve deneyimlerini kullanarak yeni bilgiler edinir ve gergek yasamla iliski 6zel
problemlere olasi ¢oziim Oneriler veya cevaplar sunarlar (Hmelo Silver, 2004). Arastirmanin dordiincii
kuramini ise isbirlik¢i 6grenme olusturmaktadir. Bu yaklagima gore 6grenciler sinif ortaminda heterojen kiiciik
gruplar olusturularak ortak bir ama¢ dogrultusunda birbirlerinin 6grenmelerine yardim ederek 6grenmelerinin
gergeklestigi bir 6grenme siireci olarak agiklanmaktadir (Ag¢ikgoz, 2003). Bununla birlikte tasarim odakl
diisiinmenin insan merkezli, isbirligine dayali, iyimser ve deneysel siirecleri icerdigi belirtilmektedir (Brown,
2008).

Tasarim odakh diisiinme

Tasarim odakli diisiinme kavrami yaraticilik tekniklerinin gelisimine bagli olarak 1950°li yillarda
literatiirdeki yerini almaya baslamis, bir diisiinme bicimi olarak 1960'larda popiilerlik kazanarak egitim, sanat,
tip ve is diinyasi gibi bir¢ok alanda problem ¢dzmek igin uygulanmistir (Cinar, 2018; Gottlieb vd., 2017).
Ogrenme, tasarlama, problem ¢dzme gibi farkli amaglar icin kullanilan tasarim odakli diisiinme egitim ve is
diinyas1 gibi bir¢cok alanlarda katma deger olusturan bir yaklasim ya da ydntem olarak tanimlanmaktadir
(Sahin, 2019). Uriin odakli olmanin &tesinde fikir odakli bir kavrami ifade eden tasarim odakli diisiinme,
gergek problemler igin yaratict ¢oziimler ve siiregleri destekleyen bir model veya diislince sistemini ifade
etmektedir (Akdemir, 2017). Bu yoniiyle tasarim odakli diisiinme inovasyonu destekleyen bir yaklagim olarak
insani ihtiyaclara yenilik¢i ¢ozlimler iiretmek icin kullanilan bir yontem oldugu sdylenebilir. Bununla birlikte
giliniimiizde tasarim odakli diistinme yaklasiminin birgok farkli modelli bulunmaktadir. Bunlar genellikle ii¢
ile yedi asamadan olugsmaktadir. Farkli agamalarda olsa tasarim odakli diisiinmenin tiim varyantlari birbirine
cok benzerdir. Nitekim bu diisiinme yaklagiminin tiim varyantlar1 temelde 1969 yilinda Nobel 6diili Herbert
Simon tarafindan “The Sciences” da agiklanan ilkelere dayanmaktadir (Caferoglu, 2021; Dam ve Siang, 2018).
Ug¢ asamali tasarim odakli diisiinme modeli kavrama/fikir {iretme, ilham ve uygulama asamalarindan
olugmaktadir (IDEO, 2019). Tasarim odakli diisiinmeye yonelik gelistirilen en 6nemli modellerden biri olan
Stanford d.school modeli ise empati, tanim, fikir iiretme, prototip ve test etme olmak {izere bes agamadan
olusmaktadir (Aflatoony, 2015; Caferoglu, 2021; Carroll, 2015; Ciftci, 2020)

Sekil 1

Bes asamali tasarim odakl: diisiinme icerikleri
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(Morris ve Warman, 2015).
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Literatiirde 21. yiizy1l is ve egitim diinyasinda bireylerin basarili olabilmeleri i¢in isbirligi yapma,
yaratici ve elestirel diisiinme, iletisim kurma, teknolojiyi etkin kullanma, ¢evresine adapte olma, sosyokiiltiirel
acidan genis bir bakis agisina sahip olma gibi bazi becerileri tasimasi gerektigi belirtilmektedir (Uluyol ve
Eryilmaz, 2015). Bu noktada iilkemizde milli teknoloji hamlesi dogrultusunda tasarim odakli diigiinme
becerilerinin gelistirilmesine yonelik bilimsel aktiviteleri barindiran robot teknolojilerinin kullanildig:
ogrencilerin yaraticiliklarimin 6n plana ¢ikarildigi teknoloji ve tasarim c¢alismalarinin yapildigr birgok farkli
etkinlik bulunmaktadir. Bunlarin en basinda Havacilik, Uzay ve Teknoloji Festivali (TEKNOFEST), deneyap
teknoloji atdlyeleri, Tiirkiye Bilimsel ve Teknik Arastirma Kurumu (TUBITAK) arastirma projeleri,
uluslararast MEB robot yarismalar1 gelmektedir. Yapilan bir¢ok bilimsel etkinlik, 21. yiizyilin modern egitim
unsurlarina giivenli bir sekilde atfedilebilir (Clarke, 2021). Bu siiregte karsilasilan ve yeni bir kavram olarak
ortaya ¢ikan tasarim odakli diisiinme; kullanicilarin etkilesimde bulunabilecegi bir nesne veya hizmet odakl
yenilenme siirecini tesvik eden, 6grenciyi merkeze alan ve problem ¢6zmeye dayali bir yaklagimdir (Ciftei ve
Topeu, 2020). Ogrencilerin fen icerik bilgileri ile matematik konularindaki kavramsal anlayislarinin gelisimini
desteklemesi, fikir liretme ve yaratici diisiinmeyi tesvik etmesi, giinliik hayat problemlerine karsin kalict
coziimler sunan dizayn edici bir sistem olarak karsimiza ¢ikmaktadir (Atacan, 2020; Cook ve Bush, 2018;
Fortus vd., 2004; Kwek, 2011; Lugmayr, 2011; Painter, 2018). Bu kapsamda tasarim odakli diisiinmenin
egitimde yer almasina giderek 6nem verilmeye baglanmasiin temelinde 6grencileri 6zgiin fikirler liretme ve
yaraticit diisiinmeye tesvik etmesi yatmaktadir (Atacan, 2020; Lugmayr, 2011). Tasarim odakli diisiinme
yaklagimu ile gerceklestirilecek etkinliklerde 6grenciler eldeki materyaller ile ortaya ¢ikaracaklar1 tasarimlar
derslerin etkili ve kolay Ogrenilmesini sagladigi belirtilmektedir (Cift¢i, 2020). Literatiir incelendiginde
tasarim odakli diisiinme yaklasimi {izerine bir¢ok ¢alismanin oldugu goriilmektedir. Bunlar arasinda tasarim
odakl1 diisiinme yaklagiminin sosyal bilgiler dersine yonelik gelistirilen tiriinlerin etkililigi (Aydemir ve Cetin,
2021), fen bilgisi dersine yonelik motivasyon ve ekip ¢aligmasina etkisi (Atacan, 2020), STEM etkinliklerine
uygulanabilirligi (Sarikog ve Ersoy, 2022), okul dncesi ¢ocuklarin yaraticilik ve problem ¢6zme becerilerine
etkisi (Yalcin, 2020), topluma hizmet uygulamalarinda kullanilabilirligi (Altun ve Polat, 2020), planlama
becerisine etkisi (Demir ve Giimiis, 2022), dijital oykiileme ile tasarim odakli diisiinme becerilerinin
gelistirilmesi (Kayali, 2019), 6gretmen gorisleri (Girgin, 2020), ortaokul 6grencilerinin goriis ve deneyimleri
(Ciftci ve Topegu, 2020) iizerine oldugu goriilmektedir. Yapilan arastirmalar, egitim-0gretim siireclerine
tasarim odakli diistinme temelli etkinliklerin dahil edilmesinin, hem 6gretmenler hem de 6grenciler agisindan
onemli doniisiimlere yol agabilecegini gostermektedir. Bu tlir uygulamalarin, bireylerin yeni 6grenme yollar1
gelistirmelerine olanak tanmidigi ve 21. yiizyil becerilerinin kazandirilmasina katki sagladigi vurgulanmaktadir.
Ancak literatiirde, so6z konusu yaklasimim egitimde tasidigi potansiyele ragmen, bu durumu destekleyen
caligmalarin oldukg¢a sinirli oldugu ifade edilmektedir (Atacan, 2020; Aydemir, 2019; Anderson, 2012;
Aflatoony ve Wakkary, 2015; Carroll, 2015; Ciftgi, 2020; Li ve Zhan, 2022; Painter, 2018). Bunun yan1 sira,
Ogrencilerde tasarim odakli diistinme becerilerini gelistirecek, deneme-yanilmayi igeren, 6grenci merkezli ve
yenilik¢i yaklagimlarin egitim ortamlarinda nasil uygulanmasi gerektigine yonelik ¢alismalara ihtiyag oldugu
belirtilmektedir (Aydemir, 2019; Noel ve Liub, 2017). Bu yoniiyle siirekli gelisen, degisen ve yenilenen sosyal,
teknolojik ve ekonomik alanlardaki mevcut sorunlara yeni yaklagimlarda ¢6ziim bulunmanin yaratici sdylemi
olan tasarim odakli diisiinme, gerek insan gerekse diisiince tabanli olsun giiniimiiziin en giincel konularindan
biri olarak gelismeye devam edecegi ifade edilmektedir (Akdemir, 2017). Bu bakimdan egitim ortamlarinda,
tasarim odakli diigiinme etkinliklerinin kullanilmasma ve Ogrencilerin bu yaklagimla ilgili deneyim
kazanmalarina 6nem verilmesi gerektigi belirtilmektedir (Ciftgi ve Topgu, 2020). Bunun yani sira tasarim
odakli diisiinmenin erken yaglardan itibaren uygulanmasinin 6nemi siklikla vurgulanmaktadir (Cook ve Bush,
2018; Mentzer vd., 2015). Tiim bu bilgilerden yola ¢ikarak fen bilimleri dersi kapsaminda uygulanan tasarim
odakl1 diistinme etkinliklerine yonelik ortaokul 6grencilerinin deneyimleri ve goriisleri incelenmek istenmistir.
Bu sayede tasarim odakli diisiinme becerilerini kazandirmada oldukc¢a etkili bir role sahip fen bilimleri
derslerinin verimliliginin artirllmasina ydnelik akademik c¢alismalara olumlu katkilar saglayacagi
diisiiniilmektedir. Ayrica arastirmadan elde edilecek sonuglar ve Onerilerin tasarim odakli diisiinmenin fen
bilimleri dersine entegrasyonu konusunda egitimcilere yol gosterici fikirler sunmasi beklenmektedir.

Arastirmanin Amaci
Bu aragtirmanin amaci, fen bilimleri dersi 6gretim programlar1 kapsaminda ortaokul 6grencilerinin
tasarim odakli diisiinme uygulamalarina yonelik goriislerini belirlemektir. Bu cergevede asagidaki sorulara

yanit aranmigtir. Buna gore ortaokul dgrencilerinin;

1. Tasarim odakl diisiinme uygulamalarinin 6grenmeye sagladigi katkiya iligkin goriisleri nelerdir?
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2. Tasarim odakli diisiinme uygulamalarini hoglanma durumuna iligkin goriisleri nelerdir?
3. Tasarim odakli diisiinme uygulamalarinda karsilasilan zorluklara iliskin goriisleri nelerdir?
4. Tasarim odakli diistinme uygulamalarinda dikkat edilmesi gereken hususlara iligskin goriisleri nelerdir?

5. Tasarim odakli diisiinme uygulamalarina bireysel olarak katki saglama durumuna iligkin goriisleri
nelerdir?

YONTEM

Arastirmanin Deseni

Bu calismada nitel aragtirma yontemi kullanilmistir. Calisma ortaokul 6grencilerinin fen bilimleri dersi
kapsaminda gerceklestirilen tasarim odakli diisiinme uygulamalarina yonelik goriislerini ortaya ¢ikarmak
amaciyla durum c¢aligmasi desenine uygun olarak yiiriitiilmiistiir. Durum g¢aligmasi, bir ya da birkag¢ olayin,
programin, sosyal grubun veya birbirine bagli durumlarin derinlemesine incelendigi metodolojik bir yaklasim
olarak agiklanmaktadir (Millan, 2000; Akt. Biiyilikoztirk vd., 2019). Durum c¢alismasi bir durumun
derinlemesine arastirilip betimlenmesi seklinde tanimlanmaktadir (Subasi ve Okumus, 2017). Arastirmada
incelenen durum ise fen bilimleri derslerinin 6gretiminde kullanilan tasarim odakli diistinme uygulamalart ile
bu uygulamalara yonelik 6grenci gortisleridir.

Cahsma Grubu

Arastirmanin ¢alisma grubunu 2021- 2022 egitim 6gretim yilinda Malatya ili Battalgazi ilgesinde
bulunan iki farkli devlet ortaokulunda 6grenim goren 7. smif &grencileri olusturmaktadir. Bu okullarin
belirlenmesinde, farkli sosyoekonomik ve kiiltiirel baglamlara sahip 6grenci profillerinden veri toplanarak elde
edilen bulgularin gesitliligini artirmak amaci giidiilmiistiir. Ogrencilerin 10’u kiz, 8’i erkek 6grencilerdir.
Aragtirmada 6grencilerin gergek isimleri gizlenmis ve her biri bir kod ile tanimlanmistir. Aragtirmada ¢alisma
grubu, amagl Ornekleme yontemlerinden Olgiit 6rnekleme yontemine goére belirlenen toplam 18 6grenci
olusturmaktadir. Calisma grubunda arastirmacilar tarafindan belirlenen 6lgiitler asagida sunulmustur.

1. Temel becerileri; ¢alisma grubuna fen bilimleri dersinde akademik olarak basarili olan ve tasarim
odakli diistinme uygulamalarin1 gerceklestirebilecek temel bilgi ve el becerilerine sahip 6grenciler
dahil edilmistir.

2. Katilim ve 6nemseme: Caligma grubuna tasarim odakli diisiinme uygulamalarinin tamamina katilmig
ve bu cercevede uygulanan etkinlikleri 6nemseyen 6grenciler bir 6l¢iit olarak 6nde tutulmustur.

3. Isteklilik: Tasarim odakl diisiinme uygulamalarindaki etkinliklerde 6grencilerin caba gdstermesi ve
istekli olmasi ¢alisma grubunun olusturulmasinda dikkate alinan bir diger oOlciittiir. Bu sayede elde
edecek bulgulara katki saglamada istekli 6grenciler ¢aligmaya dahil edilmistir.

4. Uygulama yapma ve deneyim: Ogrencilerin simif ortaminda ve sinif dist ortamlarda tasarim odakli
diistinme aktivitelerini gergeklestirebilecek, gozlem ve deneyimlerini degerlendirip aktarabilecek
Ogrenciler ¢aligma grubunun olusturulmasinda dikkate alinan bir diger 6lgiittiir.

Amaglh o6rnekleme yontemlerinden Olgiit 6rnekleme yontemi, daha dnceden belirlenmis birtakim
oOl¢iitleri karsilayan durumlarin arastirilmasini igermektedir (Yildirim ve Simsek, 2011).

Tasarim Odakh Diisiinme Uygulama Siireci
Bu arastirma Malatya’nin Battalgazi ilgesinde yer alan iki farkli ortaokulun 7. smif &grencileri ile
yiriitiilmiistiir. Arastirma kapsaminda; 7. sinif fen bilimleri dersi 6gretim programlarinda yer alan “Kuvvet ve

Enerji” fnitesinin &gretiminde tasarim odakli diisinme etkinlikleri kullanarak gergeklestirilmistir.
Arastirmanin uygulamasi sekiz hafta (2 ay) siirmiistiir. Aragtirma sirasinda 6gretilecek kuvvet ve enerji linitesi
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kazanimlarmin hangi siirelerde verilecegini gésteren MEB planina bagli kalarak tasarim odakli diisiinme
etkinliklerine yonelik 6gretim planlar1 yapilmistir. Bu 6gretim planlar1 temel alinarak ders planlari hazirlanmis
ve derslerde yapilacak olanlar etkinlikler belirlenmistir. Tasarlanan etkinlikler, arastirma 6ncesinde kisa siireli
bir pilot uygulamaya tabi tutulmustur. Bu uygulama, arastirma kapsamina dahil edilmeyen ancak benzer
ozellikler tasiyan 7. simf diizeyindeki iki farkli sinifta gergeklestirilmistir. Pilot uygulamanin amaci,
etkinliklerin 6grenci diizeyine uygunlugunu ve uygulanabilirligini degerlendirmektir. Uygulama siirecinde
ogrencilerden doniitler alinmis; ayrica bir profesor ve bir dogent unvanina sahip iki fen bilgisi 6gretim iiyesi
ile alaninda yiiksek lisans egitimini tamamlamis iki fen bilimleri 6gretmeninin goriisleri dogrultusunda
etkinliklerde gerekli diizenlemeler yapilarak nihai sekli verilmistir. Arastirmayi iki farkli ortaokulun birinde
arastirmaci ve bir digerinde yiiksek lisans egitimini tamamlamig fen bilimleri 6gretmeni olmak iizere iki farkl
Ogretmen uygulamistir. Uygulamalara baglamadan once arastirmanin uygulamasinda goérev alacak 6gretmene
arastirmaci 6gretmen tarafindan calismanin amaci, tasarim odakli diistinmenin ne oldugu, nasil uygulanacagi
anlatilmig uygulamalar sirasinda gorev ve sorumluluklarin neler oldugu belirtilmistir. Ayrica, tasarim odakl
diistinme etkinliklerine yonelik ders planlar takip edilerek arastirmaya dahil olmayan simiflarda yaklasik 2
hafta siiresince 6n uygulamalar yapilmistir. Tasarim odakli diisiinme uygulamalar1 dogrultusunda yapilan
etkinlikler tablo 1°de sunulmustur.

Tablo 1

Tasarim Odakli Diigiinme Kapsaminda Yapilan etkinlikler

Haftalar Yapilan Calismalar

1. Hafta Uygulama Baglangici (Yapilacak ¢aligmalara yonelik genel bilgilendirmeler verilir ve
kuvvet enerji iinitesi tanitilir)

2. Hafta Hazirlik siireci (Tasarim odakli diigiinme etkinlikleri tanitilir ve 6n uygulamalar yapilir)

3. Hafta 1. Etkinlik: Uzay Giysisi

4. Hafta 2. Etkinlik: Engelli Rampasi

5. Hafta 3. Etkinlik: Kale Savunmasi

6. Hafta 4. Etkinlik: Giivenli Bina Yikimi

7. Hafta 5. Etkinlik: Mini Parasiit

8. Hafta Caligmalarin sonlandirilmast ve degerlendirilmesi (Yar1 yapilandirilmis goériismeleri
yapilir)

Tablo 1 incelendiginde 5 hafta boyunca yapilan etkinlikler goriilmektedir. Uygulamalara gecilmeden
Once 6grenciler bes veya alti kisilik heterojen gruplara ayrilmis ayrica gruplara bir baskan, bir yazici se¢ilmis
ve Ogrenciler tarafindan kendi bulunduklar1 gruplara isimler verilmesi istenmistir. Uygulama asamasinda
Ogrenciler, tasarim odakli diisiinmeye yonelik ders planlar1 cergcevesinde onceden hazirlanan caligsma
yapraklarmi tasarim odakli diisiinme siirecini ‘‘Empati Kurma, Problemi Tamimlama, Fikir Uretme, Prototip
Olusturma, Test Etme’’ takip ederek tamamlamistir.

Veri Toplama Araclari

Arastirmada veriler arastirmacilar tarafindan gelistirilen yar1 yapilandirilmig goriisme formu ile elde
edilmistir. Biiylikoztiirk vd. (2019) yar1 yapilandirilmis goriismelerin; analizlerin kolay olmasi, goriisiilene
kendini ifade etme imk&ni tanimasi ve derinlemesine bilgi saglamasi gibi avantajlar1 barindirdigini
belirtmektedir. Arastirmada kullanilan yar1 yapilandirilmig goriisme formu ile 6grencilerin tasarim odakl
diisiinmeye yonelik goriisleri ortaya konulmustur. Bu dogrultuda 6grencilerden verileri elde etmek igin 7
soruluk yar1 yapilandirilmis form gelistirilmistir.

Yari yapilandirilmig goriisme formu gelistirilmeden once alan yazinda (Akman Selguk, 2019; Cam,
2019; Ciftei, 2020; Giilgiin, 2020; Koca vd., 2021) arastirmacilarin ¢alismalari incelenmis ve bu ¢alismalardan
faydalanarak arastirmanin amaci dogrultusunda sorular yazilmistir. Yazilan sorular, egitim programi ve
Ogretimi ile matematik ve fen bilimleri egitimi alanlarinda gérev yapan toplam 5 &gretim iiyesi ve 2 Tiirkge
O0gretmeni tarafindan incelenip degerlendirilmistir. Uzmanlardan gelen doniitler ger¢evesinde goriisme
formunda gerekli degisiklikler yapilarak 7 soruluk goériisme formuna son sekli verilmistir. Goriigmeler
ogrencilerin ve arastirmacinin uygun gordiigli yerlerde bireysel olarak yiliz ylize yapilip yaklagik 10-15
dakikalik siirelerde tamamlanmistir. Gorlisme Oncesinde 0grencilerin izni alinarak goriismeler kayit altina
alinmistir. Gorlismeler tamamlandiktan sonra ses kayitlar1 yaziya aktarilarak analiz edilmistir. Goriismelerin
tarafsizligin1 saglamak i¢in 6grenci goriisleri, 6grencilerin belirttigi sekliyle calismada verilmistir.
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Arastirmada yar1 yapilandirilmis goriisme formlari ile toplanan verilerin analizinde icerik analizi
uygulanmustir. I¢erik analizinde amag toplanan verilerden birbirine benzeyenleri belirli temalar altinda diizenli
bir sekilde sunmaktir (Aktas, 2016). Verilerin analizinde Yildirnm ve Simsek (2011) tarafindan belirtilen
verilerin kodlanmasi, bu kodlar1 smiflandirarak temalarin olusturulmasi, son olarak bu kod ve temalarin
diizenlenip yorumlanmasi asamalari izlenmistir. igerik analizinin giivenirlik calismas1 dogrultusunda alaninda
uzman farkli aragtirmacilarin birbirinden bagimsiz olarak yaptiklar1 kodlamalar ve temalar kiyaslanarak benzer
kisimlar “Goriis Birligi” ve farkli kisimlar “Goriis Ayrilig1” seklinde isaretlenmelidir (Miles ve Huberman,
1994). Bu bakimdan arastirmada kullanilan gériisme formundan elde edilen verilerin analizinde arastirmacinin
kendisi ve bir fen bilgisi 6gretim {iyesinin birbirinden bagimsiz olarak yaptiklar1 kodlama ve temalarin
kiyaslandigi Miles ve Huberman (1994) formiiliinden [Gorls birligi/(Goriis birligi+Goriis ayrilig)x100]
yararlanilarak giivenilirlik % 82 olarak hesaplanmistir. Giivenirlik sonuclarinin % 70’in iizerine ¢ikmasi
caligmanin giivenilir oldugunu gostermektedir. Aragtirmada veri toplama aracinin yansizligini saglamak adina
Ogrenci gorlslerini degistirmeden ifade ettigi bicimde arastirmada sunulmustur. Ayrica 6grenci isimleri etik
kurallara uygun kodlanarak betimlenmistir. Arastirmada inandiriciligin (i¢ gegerlik), aktarilabilirligin (dis
gecerlik), glivenirlik ve onaylanabilirligin (dis gilivenirlik) saglanabilmesine yonelik 6lciitler (Guba ve Lincoln,
1982) dikkate alinmistir.

Arastirmanin Etik izinleri

Bu arastirma, Firat Universitesi Sosyal ve Beseri Bilimler Arastirmalari Etik Kurulu 20.11.2020 tarih
ve 24-20 sayili onayi ile yiiriitiilmiistiir. Yapilan bu ¢alismada “Yiiksekdgretim Kurumlar: Bilimsel Arastirma
ve Yaym Etigi Yonergesi” kapsaminda uyulmasi belirtilen tiim kurallara uyulmustur.

BULGULAR

Arastirmanin bu bdliimiinde 6grencilerin goriismelerde verdikleri cevaplardan elde edilen bulgular
sunulmustur. ‘‘Fen bilimleri dersi 6gretimi sirasinda gergeklestirilen tasarim odakli diisiinme etkinliklerine
yonelik goriisleriniz nelerdir?’’ sorusu ve alt sorulara iligkin bulgular asagida sunulmustur. Bununla birlikte
ogrenci goriisleri TO1, TO2 ve TO3 vb. seklinde kodlanmustir. Arastirmada ulasilan bulgular arastirma
sorularina bagl olarak tablolar halinde tema, kategori ve kod olarak sunulmustur. Analiz sonucunda 5 adet
kategori 29 kod ortaya ¢ikmustir.

Tasarim odakll diigiinme uygulamalarinin égrenmeye katkisina iligkin goriigleri

Ogrencilerin tasarim odakli diisiinme uygulamalarinin grenme katkisina iliskin goriisleri Tablo-2’de
sunulmustur.

Tablo 2

Tasarim Odakl Diisiinme Etkinliklerinin Ogrenme Katkisina Iliskin Goriigleri

Kategori Kod Frekans Ogrenci
El becerilerini gelistirme 9 TQI’ TO?’ TO73~ TO9, TOI1, TOI3,
TO15, TO16, TO17
Eglenerek 6grenme 8 TC:M’ TQ9, TQIO’ TO11, TO12,
TO13, TO15, TO16
" . TO3, TOS5, TO6, TOI12, TOI14,
Ogrenmeye katkisi Grup ¢alismasini 6grenme 7 TO15, TO18
Derse olan ilgiyi arttirma 5 TO3, TO4, TO11, TO15, TO16
Oz giiven kazanma 4 TO1, TO2, TO3, TO16
Etkinliklerden fayda saglama 4 TO8, TO10, TO14, TO17
Kalic1 6grenme 2 TO1, TO15

Tablo 2 incelendiginde, 6grencilerin tasarim odakli diisiinme uygulamalarinin 6grenme katkisina iligkin
olumlu bazi gériislere sahip oldugu gériilmektedir. Ogrencilerin; el becerilerini gelistirme (f=9), eglenerek
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O0grenme (f=8), grup calismasimi 6grenme (f=7) derse ilgiyi artirma (f=5), 6z gliven kazanma (f=4),
etkinliklerde fayda saglama (f=4) ve kalic1 6grenme (f=2) seklinde goriislere sahip oldugu belirlenmistir. Bu
verilerden hareketle 6grencilerin fen bilimleri dersi kapsaminda tasarim odakli diisiinme uygulamalarinin
ogrenme katkisina yonelik genellikle olumlu goriislere sahip oldugu sdylenebilir. Tasarim odakli diigiinme
uygulamalarin 6grenmeye katkisina iligkin bazi 6grencilerin dogrudan ifadeleri asagida verilmistir.

“Tasarim etkinlikleri ¢ok eglenceli gecti. Fen bilimleri dersine ilgim daha da artti ve yaptigimiz
tasarimlarin hepsi giizeldi. El becerilerimiz zenginlesti en onemlisi de diisiincelerimizi artik kolayca ifade
edebiliyorduk.” (TO16)

“Bence bu ¢alismalar tiim sinifi olumlu yonde etkiledi. Etkinlikler sayesinde takim halinde ¢alismayi,
sorumluluk almay: ve bir iiriin olusturmayr 6grendik.” (TO3)

“Tasarim odakl: diisiinme sayesinde el becerilerim artti birlikte ¢caliymanin onemini anladim. Konular
aklimda pekisti ve eglenerek derslerimi yaptim ben fen dersini seviyordum fakat notlarim biraz diisiiktii
projeler sayesinde fen dersini daha da sevmeye basladim.” (TO15)

“Bana gore tasarim odakl diigiinme 6zel bir ¢alismaydi hem eglenceli aktiviteler hem de bize faydal
oldu. Bireysel yonden gelismeler sagladigimizi diisiiniiyorum.” (TO10)

“Giizel gecti eglendik ve eglenirken de yeni seyler dgrendik. Aslinda yeni seyler yapmak ¢ok hosuma
gidiyor. Burada da en cok el becerilerimiz gelisti.” (TO13)

Tasarim odakl diigiinme uygulamalarint hoglanma durumlarina iligkin goriigleri

Ogrencilerin tasarim odakli diisiinme uygulamalarmi hoslanma durumlarina iliskin gériisleri Tablo-3’de
sunulmustur.

Tablo 3

Tasarim Odakl Diisiinme Uygulamalarim Hoslanma Durumuna Iliskin Gériisleri

Kategori Kod Frekans Ogrenci

TO2, TO3, TO4, TOS5, TO10, TO12,
TO13, TO14, TO15, TO17

TO6, TO7, TOS, TO9, TO10, TO11,
TO15, TO16, TO18

TO3, TO6, TO9, TO11, TO14, TO18
TO1, TOS, TOS, TO9

TO12, TO15

Etkinlik Ozelinde Begenme 10

Begenme Tasarim Yapmak

Derslerin Eglenceli Olmast

Grupga Calismak

Kolay ve Anlasilir Olmasi

Etkinlik Ozelinde Begenmemek TO17, TO15, TO12, TO11, TO7, TOS

Begenmeme Grup I¢i Yasanan Sikintilar TO14, TO13, TO10
Ders Saatinin Az Olmasi 1 TO13
Tablo 3 incelendiginde, 6grencilerin tasarim odakli diistinme uygulamalar1 hoslanma durumuna iligkin

bazi1 goriislere sahip oldugu goriilmektedir. Ogrencilerin kale savunmasi, mini parasiit, uzay giysisi ve giivenli
bina yikimi etkinliklerini begenme (f=10), tasarim yapma (f=9), eglenceli olmasi (f=6), grupla calisma (f=4),
kolay ve anlasilir olmas1 (f=2) seklinde gériislere sahip oldugu belirlenmistir. Ogrencilerin tasarim odakl
diisiinme uygulamalarini hoslanmaya yonelik dogrudan ifadeleri agagida sunulmustur.

W AN O O

“Bence tiim ¢alismalar miikemmeldi ¢ok keyif aldik gerek mancimik ok yapimi olsun gerek diger
etkinlikler olsun hep ¢ok giizeldi mesela mini parasiit yaptigimizda hava direncinin etkisini ¢ok iyi kavradik.”
(TO3)

“Hepsini begendim c¢iinkii arkadaglarimla beraber fikir aligverisi yapmak onlarla beraber tasarim
calismasi yapmak ¢cok eglenceliydi.” (TO9)

“Parastiit ve astronot kryafeti etkinliklerini ¢cok begendik ¢iinkii bu etkinlikleri yaparken hi¢ zorlanmadik
¢ok kolay tasarimlard:.” (TO12)

“Tasarim odakli siiregte yapilan etkinliklerin cogunu begendim ama en ¢ok paragiit yapimint begendim
ciinkii kolay ve basitti.” (TO135)

“Mancwik yapimini ¢cok ¢ok begenmistim bana gore en giizeli bizim grubun ki olabilirdi hatta kiiciik bir
giille bile atmistik benim icin en giizel ve en eglenceli etkinlikti o zaman ¢ok eglenmistik.” (TO14)
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Bununla birlikte 6grencilerin tasarim odakli diisiinme uygulamalarin1 begenmeme durumuna iliskin bazi
goriislere de sahip oldugu belirlenmistir. Ogrencilerin engelli rampasi1 ve uzay giysisi etkinliklerini
begenmeme (£=6), grup i¢i yasanan sikintilar (f=3) ve ders saatinin az olmasi (f=1) seklinde goriisleri oldugu
tespit edilmistir. Ogrencilerin tasarim odakli diisiinme uygulamalarini begenmemeye yénelik dogrudan
ifadeleri asagida sunulmustur.

“Etkinlikler sirasinda bazen arkadaglarimin bazilarinin projeye katilmadigr durumlarda grupta birkag
kisiyle yaptigimiz icin o zaman kotii oldu diyebilirim ama baska da her seyi begendim.” (TO10)

“Grubumdaki arkadaglarimdan bazilar: ara sira yardim etmiyordu ve bence etkinlikler kisa siiriiyor
biraz daha uzun siirebilirdi.” (TO13)

“Hepsini begendim hepsi de ¢ok eglenceliydi sadece engelli rampasim istedigimiz sekilde
yapamadigimiz icin bu etkinligi cok begenemedim.” (TO11)

Tasarim odakl diisiinme uygulamalarinda karsilasilan zorluklara iliskin goriisleri

Ogrencilerin tasarim odakl diisiinme uygulamalarinda karsilastiklar1 zorluklara iliskin gériisleri Tablo-
4’de sunulmustur.

Tablo 4

Osrencilerin Tasarim Odakli Diigiinme Etkinliklerinde Karsilastigi Zorluklar

Kategori Kod Frekans Ogrenci
. TO4, TOS, TO6, TO9, TO10, TO13,
Grup Igi Uyumsuzluk 10 TO14, TO15, TO17, TO18
Zorluklar Prototipi (iriin) Olusturamama 7 igngOS, TOS, TOY, TO11, TO15,
Baslangicta Yasanan Endiseler 2 TO11, TO16

Tablo 4 incelendiginde, 6grencilerin tasarim odakli diisiinme uygulamalarinda karsilagtiklart zorluklara
iliskin baz1 goriislere sahip oldugu gériilmektedir. Ogrencilerin; grup ici uyumsuzluklar (f=10), prototip (iiriin)
olusturamama (f=7), baslangicta yasanan endise (f=2) seklinde goriisleri oldugu belirlenmistir. Ogrencilerin
tasarim odakli diisiinme uygulamalari sirasinda karsilastiklar1 zorluklara yonelik dogrudan ifadeleri asagida
sunulmustur.

“Astronot kiyafeti etkinliginde diger tasarimlara gore zordu ¢iinkii ilk deneyimimizdi biraz
heyecanlandik.” (TO16)

“Bazen gruptaki arkadaglarimizin yeteri katkisi olmadi yani onlarin yardimi olmadan tasarim yapmak
gergekten zordu.” (TO9)

“Calismalar sirasinda iiriinleri yanlis yapip geri diizeltiyorduk bazen de malzemeleri bir araya getirip
prototipi yaparken zorlaniyorduk.” (TOS)

“Grup i¢inde tartismalar oldu bazi aksilikler yasadik ama her seye ragmen ¢ok iyiydi.” (TO6)

Tasarim odakll diigiinme uygulamalarinda dikkat edilen hususlara iligkin goriigleri
Ogrencilerin tasarim odakl1 diisiinme uygulamalarda dikkat ettikleri hususlara iliskin goriisleri Tablo-
5’de sunulmustur.

Tablo 5

Tasarim Odakli Diisiinme Etkinliklerinde Dikkat Edilen Hususlara Iliskin Goriigler

Kategori Kod Frekans Ogrenci

TOS, TO6, TO8, TOY9, TOI10,
TO11, TO13, TO16, TO17, TO18
TO1, TO2, TO3, TO4, TOI11,
TO12, TO14, TO15, TO16, TO18

Tasarmmlari (iiriinleri) Ozenle Yapmak 10

Is Birlik¢i Grup Halinde Calismak 10

Dikkat Edilen Durumlar

Empati Kurmak 5 TO2, TO3, TO6, TO7, TO12
Planli Calismak 4 TO4, TO10, TO12, TO17
Yonergeleri Takip Etmek 2 TO2, TO7

Giivenlige Onem Vermek 2 TO7, TOS
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Tablo 5 incelendiginde, 6grencilerin tasarim odakli diisiinme uygulamalarinda dikkat edilmesi gereken
hususlara iliskin baz1 gériislere sahip oldugu belirlenmistir. Ogrencilerin; tasarimlar1 6zenle yapmak (f=10),
igbirlik¢i grup halinde ¢alismak (f=10), empati kurmak (f=5), planl ¢alismak (f=4), yonergeleri takip etmek
(f=2), gilivenlige 6nem vermek (f=2) seklinde goriislere sahip oldugu belirlenmistir. Bu verilerden hareketle
ogrencilerin fen bilimleri dersi kapsaminda tasarim odakli diisiinme uygulamalarinda dikkat edilmesi gereken
baz1 durumlarin farkinda oldugu soylenebilir. Tasarim odakl diisiinme uygulamalari sirasinda dikkat ettikleri
durumlara iliskin bazi1 6grencilerin dogrudan ifadeleri asagida verilmistir.

“En ¢ok grup halinde ¢alismaya dikkat ettik birimizin eksigini digeri hemen kapatiyordu 6biir yandan
empati kurarak kendimizi sorunu yasayan kigi yerine koymaya ¢alistik bu sekilde projelerin tistesinden geldik.”
(TO3)

“En basta belirtilen empati kurmaya dikkat ettim. Calisma fasikiillerindeki siraya gére hareket ettim.
Ayrica etkinlikleri yaparken kimseye zarar vermemeye ozen gosterdim.” (RO7)

“Yaptigimiz iiriinlerin kullamgl ve giizel olmasina ¢ok dikkat ettik.” (TO9)

“Yapilan projenin ozenli olmasina, saglam olmasina dikkat etmeye ¢calistik calismalar sirasinda plani
olmaya ¢aba gosterdik.” (TO10)

“Genellikle takim arkadaslarimizin diistincelerine, fikirlerine saygi duyup beraber calistik tasarim
yaparken daha ¢ok gercek¢i olmasina, giizel ve 6zenli olmasina dikkat ettik.” (TO11)

Tasarim odakll diigiinme uygulamalarina katki saglama durumuna iliskin goriigleri

Ogrencilerin tasarim odakl diisiinme uygulamalaria katki saglama durumuna iliskin goriisleri Tablo-
6’da sunulmustur.

Tablo 6

Tasarim Odakl Diisiinme Uygulamalarina Katki Saglama Durumuna Iliskin Gériisleri

Kategori Kod Frekans Ogrenci

Uygulama siirecinde aktif olmak 9 TO1, TO2, TO3, TO4, TO5, TOS,
TO8, TO13, TO18

Grup tyelerine yardim etmek 9 TO1, TO3, TO6, TO7, TOl1,

Katkt sasl TO12, TO14, TO16, TO17
atki saglama Fikir tiretmek 7 TO1, TO4, TO5, TO6, TOO,

TO10, TO18

Etkinlik kagidini doldurmak 2 TO2, TO7

Grubu motive etmek 2 TO3, TO7

Tablo 6 incelendiginde, 6grencilerin tasarim odakli diistinme uygulamalarina katki saglamaya iliskin
bazi1 gbriislere sahip oldugu belirlenmistir. Ogrencilerin; uygulama siirecinde aktif olmak (f=9), grup iiyelerine
yardim etmek (f=9), fikir iiretmek (f=7), etkinlik kagitlarim1 doldurmak (f=2), grubu motive etmek (f=2)
seklinde goriislere sahip oldugu tespit edilmistir. Bu verilerden hareketle 6grencilerin tasarim odakli diisiinme
uygulamalarina katki saglama noktasinda belli bir bilince sahip oldugu soylenebilir. Tasarim odakl1 diigiinme
uygulamalarina katilim saglamalarina iliskin bazi 6grencilerin dogrudan ifadeleri asagida verilmistir.

“Grubun gorev dagilimini yaptim bir yerde takildiklarinda onlara yardim etmeye ¢alistim. Yapilacak
tasarumin ¢izimini yaptim yapilacak ¢alismalarda ne tiir yenilikler katabiliriz gibi diisiincelerde olusturdum.”
(TO1)

“Bence hepimiz gruba c¢ok biiyiik katkilar sunduk grubumuzdaki herkes kendilerine verilen gorevleri
laytkiyla yapti. Kendime gelecek olursak gruba her yonden katki sagladigimi diistiniiyorum mesela giivenli
bina yikiminda arkadaslarimin kafasinda birkag soru isareti kalmisti ama takima destek ¢ikip basarabiliriz
dedim ve ¢ok giizel bir tasarim yaptik.” (TO3)

“Herkes bir ise katkida bulundu ben de bir ige katkida bulundum grupta bos kalan igleri yaptim bazen
gruptaki diger kisilere yardim ettim onlar da bana yardim etti.” (TO12)

“Grupla yapilan ¢alismalarda biiyiik bir katki sundugumu diisiiniiyorum benim el becerim ¢ok azdi ve
ben genellikle grubuma yapilmas: gerekenleri anlattim onlar da yaptilar.” (TO15)

“Her etkinlikte bir seyler yaptim mesela mancinik etkinliginde kalkan yaptim, jenga etkinliginde kuleyi
yaptim, parasiit i¢in ipleri bagladim ve kendi diisiincelerimi grupla paylastim.” (TO4)
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TARTISMA ve SONUC

Bu aragtirmada, ortaokul Ogrencileriyle yiiriitiilen tasarim odakli diisinme etkinliklerine iligkin
Ogrencilerin goriisleri alinmigtir. Arastirma kapsaminda yapilan uygulamalarin 6grencilerin fen bilimleri
dersindeki 6grenme siireclerini nasil etkiledigi, yapilan etkinliklerde neleri begenip neleri begenmedikleri,
gruplarla yapilan ¢aligmalara nasil katki sagladiklari, galigsmalar sirasinda karsilastiklari zorluklar, uygulamalar
sirasinda nelere dikkat ettikleri gibi sorulara cevaplar aranmstir. Ogrencilerin vermis olduklari cevaplar belirli
5 kategori ve 29 kod altinda toplanmistir. Ogrencilerin tasarim odakli diisiinme uygulamalarma yénelik
belirttigi goriigler arasinda el becerilerinin gelistigini, eglenerek Ogrendiklerini, derse karsi ilgilerini
arttirdiklarini, grup calismasini 6grendiklerini belirtmistir. Bununla birlikte bazi 6grenciler ise 6z giiven
kazandiklari, bilgileri kalici 6grendikleri ve etkinliklerden fayda sagladiklari yoniinde goriis bildirmislerdir.
Ogrenciler gergeklestirdikleri tasarim odakli diisiinme etkinlikleri siirecinde en ¢ok tasarim yapmay1, derslerin
eglenceli gegmesini ve yapilan etkinliklerinden 6zelikle bazilarin1 daha ¢ok begendiklerini ifade etmislerdir.
Ayrica bir kisim 6grenci grupga calismayi, etkinliklerin kolay ve anlasilir olmasint begendikleri yoniinde
gorislerini bildirmislerdir.

Literatiir incelendiginde, tasarim odakli diisiinme uygulamalarinin katilimcilar arasinda is birligini
artirdig1, akademik basariya katki sagladigi, problem ¢dzme ve kavrama becerilerini gelistirdigi, akran
Ogrenmesini destekledigi ve 6grencilerin etkin katilimini tegvik ettigi goriilmektedir. Ayrica bu uygulamalar,
ogrencilerin empati kurma, yaraticilik, iletisim, dzgiiven ve sorumluluk bilinci gibi 21. yiizy1l becerilerini
kazanmalarima da olanak tanimaktadir. Ancak mevcut arastirmalar, bu siirecin her zaman sorunsuz
islemedigine de isaret etmektedir. Ogrencilerin grup calismasma uyum saglamakta zorlandiklari, yeni
yaklagimlar1 benimsemede isteksizlik gosterdikleri ve siiregten ¢ok tiriin odakli ¢aligtiklart bazi sinirhiliklar
olarak ortaya konmustur. Bu ¢aligmanin bulgulari da literatiirde vurgulanan bu olumlu katkilar1 ve sinirhiliklart
desteklemektedir (Altun, 2019; Atacan, 2020; Avcu 2019; Aydemir, 2019; Lima, 2022; Oztiirk, 2020; Retna,
2016; Ryan, 2012; Sariko¢ ve Ersoy, 2022; Siirmelioglu, 2021; Yalcin, 2020). Bu aragtirmalardan Atacan
(2020) yaptig1 ¢alisma sonucunda tasarim odakli diisiinme yaklasimi kullanilan derslerde dgrencilerin derse
kars1 ilgi ve motivasyonlarmin arttigini bu tiir uygulamalarin derslerde kullanilmasini istediklerini belirtmistir.
Aydemir (2019) tasarim odakli diisiinme yaklagiminin temel 6zelliklerini agiklayarak katilimcilarin siireg
deneyimleri ile yaklasima iligkin goriislerini belirledigi ¢aligmasinda, Ogretmen adaylari tasarim odakl
diisiinmeye yonelik empati, gézlem, pratik ve ¢ok boyutlu diisiinme gibi birgok beceriyi gelistirmesi, hizli
tasarimlar yapmaya imkan vermesi, egitim ortamlarinda ihtiyaglar1 belirlemeye yonelik firsat sunmasi, grupla
caligmaya tesvik etmesi ve sorunu tespit etmede etkili bir yaklasim olmasi gibi bazi faydalarinin oldugu
yoniinde goriislere sahip oldugunu belirtmistir. Ryan (2012) yaptigi ¢alismada ise tasarim odakl diisiinme ile
Ogrenciler pratikte cok sayida yarar saglayarak, farkli bakis acilar1 gelistirip konu ve problemi
anlayabileceklerini ifade etmistir. Yapilan arastirmada ogrenciler sikilikla prototip olustururken zorluk
yasadiklarini bununla birlikte grup i¢cinde meydana gelen uyumsuzluklar ve uygulamalarin basinda yasanan
endiselerin kendilerini zorladigin1 ifade etmislerdir. Genel olarak &grenciler yapilan c¢aligmalardan
begendiklerini ifade etmesine ragmen bazi 6grenciler grup ici sikintilar yasadigini, ders saatinin az oldugunu
ve bazi etkinlikleri begenmediklerini sdylemistir. Arastirmaya iligkin literatiir incelendiginde, Avcu (2019)
tasarim odakli diislinmeye etkinliklerini yapan deney grubundaki 6grencilerin etkinlikler siiresince tim
calisma konusunda bazi sikintilar yasadiklarini belirtmistir. Retna (2016) 6gretmenlerin goriislerini inceledigi
caligmada, birgok katilimci tasarim odakli diisiinme etkinliklerinin 6grenciler igin geligmis bir yaklasim
oldugunu ve basariya erismeyi amaclayan okullarda kullanilabilecegi goriisiine sahip olduklarini belirtmistir.
Bununla birlikte tasarim odakli diisiinme yaklagimin uygulanmasi sirasinda 6grencilerin yeni bir yaklagimi
kabullenmesinin zorlugunu ve takim ¢alismasi sirasinda yasanan sorunlar oldugunu ifade etmistir.

Ogrencilerin birgogu is birlik¢i gruplar halinde ¢alismaya ve tasarimlarmi giizel yapmaya 6zen
gosterdigini ifade etmistir. Baz1 6grenciler ise ¢aligmalar sirasinda planli ¢alisarak yonergeleri takip etmeye,
empati kurmaya ve giivenlige onem vermeye dikkat ettiklerini ifade etmistir. Bir¢ok 6grenci grup lyelerine
yardim ederek tasarim siirecine katildiklarini ve kendi fikirlerini sdyleyerek grupla yapilan ¢alismalara katki
sundugunu ifade etmistir. Bunun yan1 sira bazi 6grenciler ise etkinlik kagidini (calisma yapraklart) doldurup
grubu motive ettikleri yoniinde goriis bildirmistir. Ilgili literatiirde benzer ¢aligmalar incelendiginde; Sarikog
ve Ersoy (2022) tasarim odakli diisiinme yaklagimiyla gergeklestirilen STEM uygulamalar ile 6grencilerin is
birligi, 6zgiiven, iletisim kurma, empati, problem ¢ézme, sorumluluk bilinci, yardimlasma gibi duygu ve
becerileri gelistirdiklerini belirlemistir. Altun (2019) benzer bir ¢alismada tasarim odakli diisiinme
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yaklagimiyla Ogretmen adaylarinin empati kurabilme, tasarlama yapabilme, ¢ok boyutlu algilayabilme,
arastirma yapma, elestirel disiinme, problem ¢6zme gibi becerilerinin gelisimine katki sagladigim
belirlemistir. Kwek (2011) yaptigi ¢aligmada 6gretmenlerin tasarim odakli diisiinme yaklagimini 6grencilerinin
motivasyonunu artirmada kullandiklarini ifade etmistir.

Oneriler

Arasarmamin sonuclarindan yola cikilarak tasarim odakl diisiinme uygulamasina yonelik asagidaki
oneriler sunulmustur.

Arastirmada ortaokul Ogrencilerinin tasarim odakli diisiinme uygulamalarinin 6grenmeye katki
sagladigi yoniinde olumlu goriiglere sahip oldugu tespit edilmistir. Bu baglamda ortaokul 6grencilerine
yonelik tasarim odakli diisiinme uygulamalarinin fen bilimleri dersi kapsaminda 6grenme ortaminda
Ogretmenler tarafindan daha fazla kullanilmasi 6nerilmektedir.

Arastirmada ortaokul 6grencilerinin tasarim odakli diisiinme uygulamalarinda grup i¢i uyumsuzluk,
prototipi (iirlin) olusturamama/yetistireme gibi bazi endise veya zorluklarla karsilastiklar1 tespit
edilmigtir. Buna gore tasarim odakli diisiinme uygulamalarini egitim ortamlarinda kullanacak
Ogretmenlere, bu yaklasimin yalnizca iiriin odakli bir siire¢ten ibaret olmadigini aynm1 zamanda
sistematik bir diisiinme bigimi gelistirmeye yonelik bir siire¢ oldugunu kavratmaya yonelik hizmet igi
egitimlerin verilmesi 6nerilebilir.

Ortaokul 6grencileri genel olarak tasarim odakli diisiinme uygulamalarin1 begendikleri, etkinliklere
katilma noktasinda istekli olduklar1 ve dikkat edilmesi gereken hususlarin farkinda olduklar tespit
edilmistir. Bu baglamda fen bilimleri 6gretmenlerine ve egitim sistemini tasarlayan karar vericilere
tasarim odakl1 diisiinmenin egitsel faaliyetlere sundugu katkilar ile 6grencilerin olumlu goriisleri goz
oniinde bulundurularak fen bilimleri dersi Ogretim programina entegre edilmesi ve derslerde
kullaniminin yayginlastirilmasi 6nerilebilir.

Gelecekte bu konuyla ilgili calisma yapuabilecek arastirmacilara yénelik bazi éneriler asagida
sunulmustur.

Bu aragtirma fen bilimleri dersi 6gretim programi 7. sinifta yer alan “Kuvvet ve Hareket” {initesi
kapsaminda gergeklestirilmigtir. Arastirma farkli kademe ve farkli tniteler ile tekrarlanip ilgi
uyandiran, merak duygusunu harekete gegiren ve katilimi tesvik eden etkinlikler gelistirilebilir.

Aragtirmada ¢alisma grubu olarak ortaokul 6grencilerinin goriisleri dikkate alinmistir. Bu baglamda
arastirma farkli cografik bolgelerde bulunan farkli ortaokul 6grencileri, ilkokul 6grencileri veya
Ogretmenler ile yiiriitiilebilir. Boylece farkli diizeydeki galisma gruplarinin goriisleri dikkate alinarak
tasarim odakli diisiinme uygulamalarinin verimliligi ve yayginlagsma durumu ortaya konulabilir.

Arastirma nitel aragtirma yontemlerinden durum calismasi ile gerceklestirilmistir. Tasarim odakli

diisiinme becerilerinin kazandirilmasi veya goriislerinin ortaya konulmasinda farkli arastirma yontemleri
(deneysel, tarama, olgubilim veya eylem arastirmasi gibi) ile arastirmalar gerceklesebilir. Bdylece tasarim
odakl1 diisiinme uygulamalarinin etkisi bir¢ok agidan ortaya konulabilir.
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Abstract: The goals of today's education programs include academic achievement and students'
different perspectives, creative approaches, and original solution proposals, in other words,
having design thinking skills. This study aims to reveal the views of secondary school students
on design thinking practices within the scope of the science curriculum. This research was
conducted using a case study design using qualitative research methods. This research was
conducted with 7th-grade students studying in two different public secondary schools in
Battalgazi district of Malatya province in the 2021-2022 academic year. The study group of the
research consisted of 18 students determined according to the purposeful sampling method. The
implementation process of this research lasted eight weeks (two months). Data were collected
using a semi-structured interview form. The data were analyzed by content analysis method.
The findings determined that the students who participated in design thinking practices stated
that these activities contributed to the development of hand skills, making learning fun,
increasing interest in the lesson, gaining self-confidence and providing permanent learning. In
addition, some of the students also expressed that they had negative experiences by pointing to
challenges, such as not being able to create prototypes (products), experiencing
incompatibilities within the group, not being able to complete the process or not being able to
complete it on time. Accordingly, it was concluded that secondary school students had opinions,
such as contributing to learning, liking, and being willing to participate in activities for design

thinking practices within the scope of the science curriculum. Based on these results, some
suggestions were presented for integrating design thinking practices into the science curriculum
and expanding their use in the lessons, considering the contributions of design thinking practices
to science teaching in line with student views.

Keywords: Science Curriculum, Design Thinking, Student Opinions

Accepted: 04.06.2025
Available Online: 24.10.2025

INTRODUCTION

How can students be taught to offer innovative, creative, and design-oriented solutions in science
classes that emphasize cognitive skills? Or, what role do science classes play in teaching design thinking skills?
These are crucial questions that need to be answered when developing science class curricula. Because
students, as independent thinkers, are required to produce creative and original solutions beyond content
knowledge when seeking solutions to the complex problems of today's world (Lipman, 2003; Qwen, 2007).
Therefore, it is necessary to develop collaborative work, and creative, analytical, innovative, and practical
thinking skills that will enable students to produce solutions to the problems they encounter in their daily lives.
In developing these skills, the design thinking approach, which transforms the theoretical dimension of
thinking into practice, is noteworthy (Girgin, 2019). Integrating this approach into educational processes to
raise individuals who develop innovative solutions, question, and are productive (Kimbell, 2009). In this
context, the study examined the views of middle school students regarding design thinking applications carried
out within the science course curriculum. The data obtained may offer various suggestions regarding the
integration of this approach into educational environments, while also contributing to the perceptions of
teachers responsible for implementing the science curriculum regarding the use of such applications.

Theoretical Framework

Design thinking involves analytical and creative thinking processes, such as experimentation,
modeling, prototyping, receiving feedback, and redesigning, with a focus on practical and creative solutions
(Razzouk and Shute, 2012). Creative thinking is considered alongside critical thinking and problem-solving
skills. Design thinking is defined as a model that forms project- and process-based learning (Rauth et al., 2010).
Within this framework, constructivist theory forms the first theoretical basis of the research. According to this
theory, knowledge is actively constructed in the mind by the individual, and learning is explained as a process
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of making sense of primary sources of information as a result of interaction with the environment in which the
individual is located (Brooks and Brooks, 1999; Kog, 2007; Piaget, 1977; Vygotsky, 1962).

The second theoretical basis of this research is the experiential learning theory. According to this
theory, learning is a process in which knowledge is created by transforming experiences (Kolb, 1984; 2000).
Accordingly, in design thinking, the solution to problems is achieved as a result of experiential learning by
students. The third theory of the study is the problem-based learning approach. This approach is described as
experience-based learning that requires individuals to be active, both mentally and skillfully, in researching
real and complex life problems and producing solutions (Kiling, 2007). In this regard, in design thinking,
students acquire new knowledge using their previous knowledge and experience, as in problem-based learning,
and offer possible solutions or answers to specific problems related to real life (Hmelo Silver, 2004). The
fourth theory of this research is collaborative learning. According to this approach, students form
heterogeneous small groups in the classroom and learn by helping each other achieve a common goal (A¢ikgdz,
2003). In addition, design thinking is said to involve human-centered, collaborative, optimistic, and
experimental processes (Brown, 2008).

Design Thinking

The concept of design thinking emerged in the literature in the 1950s with the development of
creativity techniques, gained prominence as a way of thinking in the 1960s, and has been applied across various
fields, including education, art, medicine, and business to solve problems (Cinar, 2018; Gottlieb et al., 2017).
Design thinking, which is used for different purposes, such as learning, designing, and problem solving, is
defined as an approach or method that creates added value in many fields, such as education and business
(Sahin, 2019). Beyond being product-oriented, design thinking expresses a concept that is idea-oriented,
representing a model or thought system that supports creative solutions and processes for real problems
(Akdemir, 2017). In this sense, design thinking can be said to be a method used to produce innovative solutions
to human needs as an approach that supports innovation. However, there are many different models of design
thinking today. These generally consist of three to seven stages. Despite the different stages, all variants of
design thinking are very similar to each other. Indeed, all variants of this thinking approach are fundamentally
based on the principles outlined by Nobel laureate Herbert Simon in “The Sciences” in 1969 (Caferoglu, 2021;
Dam and Siang, 2018). The three-stage design thinking model consists of the stages of conception/idea
generation, inspiration, and implementation (IDEO, 2019). One of the most important models developed for
design thinking, the Stanford d.school model, consists of five stages: empathy, definition, idea generation,
prototyping, and testing (Aflatoony, 2015; Caferoglu, 2021; Carroll, 2015; Ciftei, 2020).

Figure 1

Design Thinking Contents
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The literature indicates that for individuals to be successful in the 21st century world of work and
education, they must possess certain skills, such as collaboration, creative and critical thinking,
communication, effective use of technology, adaptation to their environment, and a broad sociocultural
perspective (Uluyol and Eryilmaz, 2015). There are many different activities in our country that utilize robot

Framing the
problem is the
foundation to the
design.

(Morris & Warman, 2015)
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technologies and incorporate scientific activities aimed at developing design thinking skills, with a focus on
promoting students' creativity through technology and design projects. Among these, the most prominent are
the Aviation, Space, and Technology Festival (TEKNOFEST), Deneyap technology workshops, Turkish
Scientific and Technical Research Organization (TUBITAK) research projects, and international MEB robot
competitions. Many of these scientific activities can be safely attributed to the modern educational elements
of the 21st century (Clarke, 2021). Design thinking, which emerged as a new concept during this process, is a
student-centered, problem-solving approach that encourages the renewal of objects or services with which
users can interact (Ciftci and Topgu, 2020). It supports the development of students' scientific content
knowledge and conceptual understanding of mathematical topics, encourages idea generation and creative
thinking, and presents itself as a design system that offers lasting solutions to everyday problems (Atacan,
2020; Cook and Bush, 2018; Fortus et al., 2004; Kwek, 2011; Lugmayr, 2011; Painter, 2018). In this context,
the fundamental reason for the increasing importance given to design thinking in education is that it encourages
students to generate original ideas and think creatively (Atacan, 2020; Lugmayr, 2011). It is stated that
activities carried out with the design thinking approach enable students to learn lessons effectively and easily
through the designs they create with the materials at hand (Cift¢i, 2020). A literature review indicates that a
substantial body of research is present on the design thinking approach. Among these are the effectiveness of
products developed for social studies lessons using the design thinking approach (Aydemir and Cetin, 2021),
its impact on motivation and teamwork in science lessons (Atacan, 2020), its applicability in STEM activities
(Sarikog and Ersoy, 2022), its effect on the creativity and problem-solving skills of preschool children (Yalgin,
2020), and its applicability in community service applications (Altun and Polat, 2020), its effect on planning
skills (Demir and Gilimiis, 2022), the development of design thinking skills through digital storytelling (Kayali,
2019), teacher opinions (Girgin, 2020), and the opinions and experiences of middle school students (Cift¢i and
Topgu, 2020). Research shows that integrating design thinking activities into education and training processes
can foster significant transformations for both teachers and students. It is emphasized that such applications
enable individuals to develop new ways of learning and facilitate the acquisition of 21st-century skills.
However, despite the potential of this approach in education, studies supporting this situation are quite limited
(Atacan, 2020; Aydemir, 2019; Anderson, 2012; Aflatoony and Wakkary, 2015; Carroll, 2015; Cift¢i, 2020;
Li and Zhan, 2022; Painter, 2018). In addition, it is stated that there is a need for studies on how student-
centered and innovative approaches that include trial and error and develop design thinking skills in students
should be applied in educational environments (Aydemir, 2019; Noel and Liub, 2017). In this regard, designed
thinking, which is the creative discourse of finding solutions to current problems in constantly developing,
changing, and renewing social, technological, and economic fields with new approaches, is stated to continue
to develop as one of the most current topics of today, whether human or thought-based (Akdemir, 2017). In
this regard, it is emphasized that design thinking activities should be used in educational environments and
that students should be given the opportunity to gain experience with this approach (Cift¢i and Topgu, 2020).
In addition, the importance of applying design thinking from an early age is frequently emphasized (Cook and
Bush, 2018; Mentzer et al., 2015). Based on all this information, the experiences and opinions of middle school
students regarding design thinking activities implemented in science lessons were examined. It is believed that
this will contribute positively to academic studies aimed at increasing the efficiency of science lessons, which
play a very effective role in imparting design thinking skills. In addition, it is expected that the results and
recommendations obtained from the research will provide educators with guiding ideas on the integration of
design thinking into science courses.

Research Objective

The objective of this research is to determine the views of middle school students on design thinking
applications within the scope of science course curricula. In this context, answers to the following questions
were sought. Accordingly, secondary school students'

1. What are their views on the contribution of design thinking applications to learning?

2. What are their views on their enjoyment of design thinking applications?

3. What are their views on the challenges encountered in design thinking applications?

4. What are their views on the issues that need to be considered in design thinking applications?
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5. What are their views on their individual contributions to design thinking applications?
METHOD
Research Design

This study employed a qualitative research method. This study was conducted as a case study to reveal
the opinions of middle school students regarding design thinking applications carried out within the scope of
science lessons. A case study is defined as a methodological approach in which one or more events, programs,
social groups, or interrelated situations are examined in depth (Millan, 2000; cited in Biiyiikoztiirk et al., 2019).
A case study is defined as an in-depth investigation and description of a situation (Subast and Okumus, 2017).
The situation examined in this study is the design thinking applications used in the teaching of science lessons
and student opinions about these applications.

Research Group

The study group consisted of 7th grade students attending two different public middle schools in the
Battalgazi district of Malatya province during the 2021-2022 academic year. These schools were selected to
increase the diversity of findings obtained by collecting data from student profiles with different
socioeconomic and cultural backgrounds. Ten of the students were female and eight were male. Anonymity
was ensured by assigning pseudonyms to the informants, and each student was identified by a code.

The criterion sampling method, one of the purposeful sampling methods, involves the investigation of
situations that meet certain predetermined criteria (Yildirim and Simsek, 2011). The study group consisted of
18 students selected using the criterion sampling method, which is one of the purposive sampling methods.
The criteria determined by the researchers for the study group are presented below.

1. Basic skills: Students who were academically successful in science classes and had the basic
knowledge and manual skills to carry out design thinking applications were included in the study group.

2. Participation and commitment: Students who participated in all design thinking applications and
valued the activities carried out within this framework were prioritized as a criterion for the study group.

3. Motivation: Students' effort and motivation in design thinking activities were another criterion
considered in forming the study group. Students who were motivated to contribute to the findings were
included in the study.

4. Application and experience: Students who can carry out design thinking activities in the classroom
and outside the classroom, evaluate and convey their observations and experiences were another criterion
considered in the formation of the working group.

Design Thinking Application Process

This research was conducted with 7th-grade students from two different middle schools in the Battalgazi
district of Malatya. Within the scope of this research, design thinking activities were used in teaching the
“Force and Energy” unit in the 7th-grade science curriculum. The application of the research lasted eight weeks
(two months). During this research, teaching plans for design thinking activities were made in accordance with
the MEB plan, which shows the periods in which the force and energy unit gains to be taught will be given.
Lesson plans were prepared based on these teaching plans, and the activities to be carried out in the lessons
were determined. The designed activities were subjected to a short-term pilot application before this research.
This application was carried out in two different 7th-grade classes that were not included in the scope of the
research but had similar characteristics. The purpose of the pilot application was to evaluate the suitability and
applicability of the activities to the students' level. Feedback was obtained from students during the
implementation process. In addition, necessary adjustments were made to the activities based on the opinions
of two science faculty members with the titles of professor and associate professor, and two science teachers
who had completed their master's degrees in the field, and the activities were finalized. The research was
implemented by two different teachers, one being the researcher at one of the two different middle schools and
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the other being a science teacher who had completed their master's degree at the other school. Before starting
the applications, the researcher teacher explained the purpose of the study, what design thinking is, and how it
is applied to the teacher who would be responsible for implementing this study. The duties and responsibilities
during the applications were also specified. In addition, preliminary applications were carried out in classes
not included in the present study for approximately two weeks by following the lesson plans for design thinking
activities. The activities conducted in line with design thinking applications are presented in Table 1.

Table 1

Activities Carried out within the Scope of Design Thinking

Weeks Activities Carried Out

Week 1 Start of Application (General information about the activities to be carried out is
provided, and the force energy unit is introduced)

Week 2 Preparation process (Design thinking activities are introduced and preliminary
applications are carried out)

Week 3 Activity 1: Space suit

Week 4 Activity 2: Ramp for the Disabled

Week 5 Activity 3: Castle Defense

Week 6 Activity 4: Safe Building Demolition

Week 7 Activity 5: Mini Parachute

Week 8 Completion and Evaluation of Activities (Semi-structured interviews are conducted)

Table 1 shows the activities carried out over five weeks. Before moving on to the applications, students were
divided into heterogeneous groups of five or six; a leader and a recorder were selected for each group, and
students were asked to give their group names. During the application phase, students completed pre-prepared
worksheets within the framework of design thinking lesson plans, following the Design Thinking process of
“Empathy, Problem Definition, Ideation, Prototyping, Testing.”

Data Collection Instruments

The data in the study were obtained using a semi-structured interview form developed by the researchers.
Biiyiikoztirk et al. (2019) state that semi-structured interviews have advantages, such as ease of analysis,
allowing the interviewee to express themselves, and providing in-depth information. The semi-structured
interview form used in the study revealed the students' views on design thinking. In this context, a 7-question
semi-structured form was developed to obtain data from the students.

Before developing the semi-structured interview form, the literature (Akman Selguk, 2019; Cam, 2019; Ciftei,
2020; Giilgiin, 2020; Koca et al., 2021) were reviewed, and questions were written in line with the purpose of
the study, benefiting from these studies. The questions were reviewed and evaluated by five faculty members
and two Turkish language teachers working in education program and teaching, and mathematics and science
education. Based on the feedback from the experts, the necessary changes were made to the interview form,
and the final version of the seven-question interview form was created. The interviews were conducted
individually, face-to-face, at locations deemed appropriate by the students and the researcher, and lasted
approximately 10-15 minutes. The interviews were recorded with the students' permission before the
interviews. After the interviews were completed, the audio recordings were transcribed and analyzed. To
ensure the impartiality of the interviews, the students' views were presented in this study as stated by the
students.

Data Analysis

Content analysis was applied to analyze the data collected through semi-structured interview forms in this
study. Content analysis aims to organize similar data under specific themes in a systematic manner (Aktas,
2016). In analyzing the data, the stages of coding the data as specified by Yildirnm and Simsek (2011),
classifying these codes to create themes, and finally organizing and interpreting these codes and themes were
followed. In line with the reliability study of content analysis, the codings and themes made independently by
different researchers who are experts in the field should be compared, and similar parts should be marked as
“Consensus” and different parts as “Disagreement” (Miles and Huberman, 1994). In this regard, the reliability
of the data obtained from the interview form used in this study was calculated as 82% using the Miles and
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Huberman (1994) formula [Consensus/(Consensus+Disagreement)x100], which compares the coding and
themes performed independently by the researcher and a science education faculty member. A reliability result
above 70% indicates that the study is reliable. To ensure the impartiality of the data collection tool, the students'
opinions were presented in this study as they were expressed without any changes. Additionally, the students'
names were coded and described in accordance with ethical guidelines. The criteria for ensuring credibility
(internal validity), transferability (external validity), reliability, and confirmability (external reliability) (Guba
and Lincoln, 1982) were in this study.

Ethical Approvals for this Research
This research was conducted with the approval of the Firat University Social and Human Sciences Research
Ethics Committee dated 20.11.2020 and numbered 24-20. In this study, all rules specified in the “Higher
Education Institutions Scientific Research and Publication Ethics Guidelines” were followed.

FINDINGS
In this section of this study, the findings obtained from the students' responses during the interviews are
presented. The findings related to the question “What are your views on design thinking activities conducted
during science lessons?” and the sub-questions are presented below. In addition, student opinions were coded,
such as as TO1, TO2 and TO3. The findings obtained in the study are presented in tables as themes, categories,
and codes based on the research questions. As a result of the analysis, five categories and 29 codes emerged.
Opinions on the contribution of design thinking applications to learning
Students' opinions on the contribution of design thinking applications to learning are presented in Table-2.

Table 2

Opinions on the Contribution of Design Thinking Activities to Learning

Category Code Frequency Student

TO1, TO6, TO7, TOY9, TOI1,
TO13, TO15, TO16, TO17
TO4, TO9, TO10, TO11, TO12,
TO13, TO15, TO16
Contribution to Learni " TC:)3, TQ'S, TO6, TO12, TO14,
learning carming group wor TO15, TO18

TO3, TO4, TO11, TO15, TO16
TO1, TO2, TO3, TO16

Developing manual skills 9

Learning while having fun 8

Increasing interest in the course
Gaining self-confidence
Benefiting from activities TOS8, TO10, TO14, TO17
Permanent learning TO1, TO15
Table 2 shows that students had some positive views regarding the contribution of design thinking applications
to learning. It was determined that students had opinions, such as developing manual skills (f=9), learning
while having fun (f=8), learning group work (f=7), increasing interest in the course (f=5), gaining self-
confidence (f=4), benefiting from activities (f=4), and lasting learning (f=2). The findings suggest that students
generally have positive views on the contribution of design thinking applications to learning within the scope
of science lessons. Some students' direct statements regarding the contribution of design thinking applications
to learning are given below.

N0

“The design activities were very enjoyable. My interest in science classes increased, and all the designs we
made were beautiful. Our manual skills improved, and most importantly, we could now easily express our
thoughts.” (TO16)

“I think these activities had a positive effect on the whole class. Thanks to the activities, we learned to work
as a team, take responsibility, and create a product.” (TO3)
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“Thanks to design thinking, my manual skills improved, and I understood the importance of working together.
The topics stuck in my mind, and I enjoyed my lessons. I liked science class, but my grades were a bit low.
Thanks to the projects, I started to like science class even more.” (TO15)

“In my opinion, design thinking was a special activity that was both fun and beneficial for us. I think we made
progress individually.” (TO10)

“It was great; we had fun and learned new things while having fun. Actually, I really enjoy doing new things.
Here, our manual skills improved the most.” (TO13)

Opinions on the enjoyment of design thinking applications
The students' opinions on the enjoyment of design thinking applications are presented in Table-3.
Table 3

Opinions on Design Thinking Applications about Liking

Category Code Frequency Student
. .. TO2, TO3, TO4, TOS, TO10, TO12,
Likes about the activity 10 TO13, TO14, TO15, TO17
. Designing 9 TC:)6, TQ_7, TO_E_%, TO9, TO10, TO11,
Likes TO15, TO16, TO18
Fun lessons 6 TO3, TO6, TO9, TO11, TO14, TO18
Working in groups 4 TO1, TO5, TOS, TO9
Easy and understandable 2 TO12, TO15
Dislikes about the activity 6 TO17, TO15, TO12, TO11, TO7, TO5
Dislikes Problems within the group 3 TO14, TO13, TO10

Short lesson times 1 TO13
Table 3 shows that students had certain opinions regarding their enjoyment of design thinking applications. It
was determined that students had opinions, such as liking the castle defense, mini parachute, space suit, and
safe building demolition activities (f=10), designing (f=9), being fun (f=6), working in groups (f=4), and being
easy and understandable (f=2). The students' direct statements regarding their enjoyment of design thinking
applications are presented below.

“I think all the activities were excellent. We had a lot of fun, whether it was making catapults or other activities.
For example, when we made mini parachutes, we understood the effect of air resistance very well.” (TO3)

“I liked all of them because it was a lot of fun to exchange ideas with my friends and work on designs together.”
(TO9)

“We really liked the parachute and astronaut suit activities because they were very easy designs and we didn't
have any difficulty doing them.” (TO12)

“I liked most of the activities in the design-focused process, but I liked making the parachute the most because
it was easy and simple.” (TO15)

“I really liked making the catapult; in my opinion, ours was the best, and we even shot a small ball with it. For
me, it was the most beautiful and fun activity, and we had a lot of fun at the time.” (TO14)

However, it was also determined that some students did not like the design thinking activities. It was found
that students had opinions about not liking the wheelchair ramp and space suit activities (f=6), challenges
experienced within the group (f=3), and the short class time (f=1). The students' statements about not liking
design thinking applications are presented below.

“During the activities, sometimes when some of my friends did not participate in the project, it was bad
because we did it with just a few people in the group, but I liked everything else.” (TO10)
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“Some of my friends in my group did not help sometimes, and I think the activities were short and could have
been a little longer.” (TO13)

“I liked everything; they were all very fun. I just couldn't like this activity very much because we couldn't
make the ramp for the disabled the way we wanted.” (TO11)

Opinions regarding the challenges encountered in design thinking applications

The students' opinions regarding the challenges they encountered in design thinking applications are presented
in Table 4.

Table 4

Challenges Students Face in Design Thinking Activities

Category Code Frequency Student
Internal Group Disagreements 10 TO4, TOS, TO6, TO9, TOIO,
up Lsag TO13, TO14, TO15, TO17, TO18
Challenges . 1702, TOS5, TO8, TO9, TOl1,
Inability to Create a Prototype 7 TO15, TO16
Initial Concerns 2 TO11, TO16

Table 4 shows that students had some opinions about the challenges they encounter in design thinking
applications. It was determined that students had opinions, such as internal group incompatibilities (f=10),
inability to create a prototype (product) (f=7), and initial anxiety (f=2). The students' direct statements
regarding the challenges they encountered during design thinking applications are presented below.

“The astronaut suit activity was more difficult than other designs because it was our first experience, and we
were a little excited.” (TO16)

“Sometimes our friends in the group did not contribute enough, so it was really difficult to design without
their help.” (TO9)

“During the work, we sometimes made mistakes and had to correct them, and sometimes we had difficulty
putting the materials together to make the prototype.” (TOS)

“There were discussions within the group, and we experienced some setbacks, but despite everything, it was
very good.” (TO6)

Opinions on the aspects considered in design thinking applications
The students' opinions on the aspects they considered in design thinking applications are presented in Table 5.
Table 5

Opinions on Points to Consider in Design Thinking Activities

Category Code Frequency Student

TOS, TO6, TO8, TO9, TOI10,
TO11, TO13, TO16, TO17, TO18
TO1, TO2, TO3, TO4, TOIlI,

Carefully crafting designs (products) 10

o Working in a collaborative group 10 TO12, TO14, TO1S, TO16, TO18
Situations to be aware of g 4o athy 5 TO2, TO3, TO6, TO7, TO12
Working systematically 4 TO4, TO10, TO12, TO17
Following guidelines 2 TO2, TO7
Prioritizing safety 2 TO7, TOS

As shown in Table 5, students had certain opinions regarding the issues that need to be considered in design
thinking applications. Students had opinions, such as carefully creating designs (f=10), working in
collaborative groups (f=10), establishing empathy (f=5), working in a planned manner (f=4), following
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instructions (f=2), and prioritizing safety (f=2). Based on these data, it can be said that students are aware of
some of the issues that need to be considered in design thinking applications within the scope of science

lessons. Some students' direct statements regarding the issues they pay attention to during design thinking
applications are given below.

“We paid the most attention to working as a group; if one of us were lacking, the others would immediately
fill in the gap. On the other hand, we tried to put ourselves in the shoes of the person experiencing the problem

by empathizing with them, and in this way, we were able to overcome the projects.” (TO3)

“I paid attention to establishing empathy, as mentioned at the beginning. I followed the order in the workbook.
I also took care not to harm anyone while doing the activities.” (RO7)

“We paid a lot of attention to making our products useful and beautiful.” (TO9)

“We tried to pay attention to making the project careful and solid, and we tried to be organized during the
work.” (TO10)

“We generally respected our teammates' thoughts and ideas and worked together. When designing, we paid
attention to making it more realistic, beautiful, and meticulous.” (TO11)

Opinions regarding the contribution to design thinking practices
The students' opinions regarding their contribution to design thinking practices are presented in Table 6.
Table 6

Opinions on Contributing to Design Thinking Applications

Category Code Frequency Student
Be active during the implementation 9 TO1, TO2, TO3, TO4, TOS5, TO6,
process TOS, TO13, TO18
Help group members 9 TO1, TO3, TO6, TO7, TO11,
. TO12, TO14, TO16, TO17
Contribution Generate ideas 7 TO1, TO4, TO5, TO6, TOO.
TO10, TO18
Fill out the activity sheet 2 TO2, TO7
Motivate the group 2 TO3, TO7

Table 6 shows that students had certain views regarding contributing to design thinking practices. It was
determined that students had views, such as being active in the application process (f=9), helping group
members (f=9), generating ideas (f=7), filling out activity papers (f=2), and motivating the group (f=2). Based
on these data, it can be said that students have a certain awareness of contributing to design thinking practices.
Some students' direct statements regarding their participation in design thinking practices are given below.

“I distributed the tasks among the group and tried to help them when they got stuck. I drew the design to be
made and came up with ideas about what kind of innovations we could add to the work to be done.” (TO1)

“I think we all made significant contributions to the group; everyone in our group did their assigned tasks well.
As for myself, I think I contributed to the group in every way. For example, my friends had some questions
about safe building demolition, but I supported the team and said we could do it, and we came up with a great
design.” (TO3)

“Everyone contributed to the work, and I also contributed to the work. I did the tasks that were left undone in
the group, and sometimes I helped other people in the group, and they helped me too.” (TO12)

“I think I made a significant contribution to the work done with the group. My manual skills were very limited,
so [ usually explained to my group what needed to be done, and they did it.” (TO15)
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“I did something in every activity. For example, I made a shield in the catapult activity, built the tower in the
Jenga activity, tied the ropes for the parachute, and shared my thoughts with the group.” (TO4)

DISCUSSION AND CONCLUSION

In this study, the opinions of middle school students were collected regarding design thinking activities
conducted with them. This study sought answers to questions, such as how the activities conducted within the
scope of this research affected students' learning processes in science lessons, what they liked and disliked
about the activities, how they contributed to group work, the challenges they encountered during the activities,
and what they paid attention to during the activities. The students' answers were categorized under five
categories and 29 codes. Among the views expressed by students regarding design thinking applications, they
stated that their manual skills had improved, they had learned while having fun, their interest in the course had
increased, and they had learned to work in groups. In addition, some students stated that they had gained self-
confidence, learned information permanently, and benefited from the activities. During the design thinking
activities, students most enjoyed designing, found the lessons enjoyable, and particularly liked some of the
activities. Additionally, some students expressed that they liked working in groups and found the activities
easy and understandable.

A literature review shows that design thinking applications increase collaboration among participants,
contribute to academic achievement, develop problem-solving and comprehension skills, support peer
learning, and encourage active student participation. In addition, these applications enable students to acquire
21st-century skills such as empathy, creativity, communication, self-confidence, and a sense of responsibility.
However, current research also indicates that this process does not always run smoothly. Some limitations
have been identified, such as students struggling to adapt to group work, showing reluctance to adopt new
approaches, and focusing more on the product than the process. The findings of this study support the positive
contributions and limitations highlighted in the literature (Altun, 2019; Atacan, 2020; Avcu, 2019; Aydemir,
2019; Lima, 2022; Oztiirk, 2020; Retna, 2016; Ryan, 2012; Sariko¢ and Ersoy, 2022; Siirmelioglu, 2021;
Yalcin, 2020). Among these studies, Atacan (2020) concluded that students' interest and motivation in courses
using the design thinking approach increased and that they wanted such applications to be used in courses.
Aydemir (2019) explained the basic characteristics of the design thinking approach and determined the
participants' views on the approach based on their process experiences. In his study, he stated that teacher
candidates believe that the design thinking approach has many benefits, such as developing skills, such as
empathy, observation, practicality, and multidimensional thinking, enabling rapid design, providing
opportunities to identify needs in educational environments, encouraging group work, and being an effective
approach to problem identification. In his study, Ryan (2012) stated that design thinking provides students
with many practical benefits, enabling them to develop different perspectives and understand the subject and
problem. In the study, students stated that they often experienced challenges while creating prototypes and that
the incompatibilities within the group and the anxieties they experienced at the beginning of the applications
made it difficult for them. Although the students generally stated that they liked the studies, some students said
that they experienced challenges within the group, that the class time was short, and that they did not like some
of the activities. When reviewing the literature related to the research, Avcu (2019) stated that the students in
the experimental group who participated in design thinking activities focused on all stages during the activities,
learned the academic content, and enjoyed the process, but experienced some challenges in working with the
team. In a study examining teachers' views, Retna (2016) stated that many participants believed that design
thinking activities were an advanced approach for students and could be used in schools aiming for success.
However, she also mentioned the difficulty students had in accepting a new approach and the problems
encountered during teamwork when implementing the design thinking approach.

Many students stated that they took care to work in collaborative groups and to make their designs beautiful.
Some students stated that they paid attention to working systematically, following instructions, empathizing,
and prioritizing safety during their work. Many students stated that they participated in the design process by
helping group members and contributing to group work by expressing their ideas. In addition, some students
stated that they filled out the activity sheet (worksheets) and motivated the group. When similar studies in the
relevant literature are examined, Sariko¢ and Ersoy (2022) determined that STEM applications carried out with
a design thinking approach developed students' emotions and skills, such as cooperation, self-confidence,
communication, empathy, problem solving, sense of responsibility, and mutual aid. In a similar study, Altun
(2019) determined that the design thinking approach contributed to the development of teacher candidates'
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skills, such as empathy, design, multidimensional perception, research, critical thinking, and problem solving.
In his study, Kwek (2011) stated that teachers use the design-thinking approach to increase their students'
motivation.

Recommendations

Based on the results of this study, the following recommendations have been made regarding design thinking
applications.

* This study found that middle school students had positive opinions about the contribution of design thinking
applications to learning. In this context, it is recommended that teachers use design thinking applications more
often in the learning environment within the scope of science lessons for middle school students.

* This study found that middle school students encountered specific concerns or challenges in design thinking
applications, such as internal group incompatibility and inability to create/develop prototypes (products).
Accordingly, it is recommended that in-service training be provided to teachers who will use design thinking
applications in educational environments to help them understand that this approach is not merely a product-
oriented process but also a process aimed at developing a systematic way of thinking.

» Middle school students generally liked design thinking applications, were eager to participate in activities,
and were aware of the issues that needed to be considered. In this context, it is recommended that science
teachers and decision-makers who design the education system integrate design thinking into the science
curriculum and promote its use in lessons, considering its contributions to educational activities and the
positive views of students.

Some suggestions for researchers who may conduct further studies on this topic are presented below.

* This study was conducted within the scope of the “Force and Motion” unit in the 7th-grade science
curriculum. The study could be repeated with different grades and different units to develop activities that
arouse interest, stimulate curiosity, and encourage participation.

* The opinions of middle school students were considered the working group in the study. In this context, the
study could be conducted with different middle school students, elementary school students, or teachers in
different geographical regions. Thus, the effectiveness and prevalence of design thinking applications can be
revealed by considering the opinions of working groups at different levels.

This research was conducted using the case study method, one of the qualitative research methods. Research
can be conducted using different research methods (experimental, survey, phenomenological, or action
research, for example) to impart design thinking skills or to reveal opinions. In this way, the impact of design
thinking applications can be revealed from many angles.
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