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Bilimsel ve teknolojik yetkinlikler, 21. ylizyill becerilerinin gelistirilmesinde ve siirdiirilebilir
kalkinmada énemli bir role sahiptir. Ogrencilerin bilimsel ve teknolojik yetkinliklerinin gelistirilmesi,
okuldaki etkinliklerin yani sira okul disi zamanlarda gerceklestirilen etkinliklere de baghdir. Bu
etkinliklerden birisi de bilimsel igerikli proje yarismalaridir. Bu dogrultuda arastirmada, Teknofest
Havacilik, Uzay ve Teknoloji Festivali'ne katilan ortaokul 6grencilerinin proje yarismasi deneyimlerinin
kapsamli bir sekilde incelenmesi amaglanmaktadir. Nitel arastirma ydntemlerinden fenomenolojik
yaklasim temelinde yiriitilen bu arastirmanin c¢alisma grubunda, Marmara Bolgesi'ndeki bir
biiytiksehrin ilge merkezinde bulunan bir ortaokuldaki 13 6g8renci yer almaktadir. Arastirmanin verileri
yar1 yapilandirilmis odak grup goriismeleriyle elde edilmis olup, igerik analizi ile degerlendirilmistir.
Bulgular, 6grencilerin proje yarismasina katilim motivasyonlarinda insanliga faydali olma, yenilikgi tiriin
gelistirme ve kendilerini deneme isteginin 6n plana giktigini géstermektedir. Ogrenciler, proje gelistirme
asamasinda liretim, tasarim ve rapor yazimi gibi cesitli siire¢lerde giicliiklerle karsilassalar da, bu
glcliikleri 6gretmenlerinden, ailelerinden ve akranlarindan aldiklar1 destekle astiklarini belirtmislerdir.
Arastirma sonuclar1 bilimsel icerikli proje yarismalarina dair siirecin 6grencilerin bilissel, duyussal ve
sosyal becerilerini olumlu yonde etkiledigini, problem ¢ézme, yaraticilik ve is birligi yetkinliklerini
gelistirmelerine ve gelecekteki bilimsel ¢alismalara katilimlarina katki sagladigini ortaya koymaktadir.
Bu sonuglar 15181nda, 6grencilerin katilim motivasyonlarini stirdiirmeleri ve karsilasilan gii¢liklerin en
aza indirilmesi adina, proje yarigsmalarinin kapsaminin genisletilmesi, teknik ve finansal destek
mekanizmalarinin gii¢clendirilmesi ve gerek yarisma gerekse proje gelistirme siireciyle ilgili egitimlerin
yayginlastirilmasi 6nerilmektedir.

Anahtar Kelimeler: Ortaokul 6grencileri, 6grenci deneyimleri, proje yarismalari, Teknofest

Abstract

Scientific and technological competencies play a crucial role in developing 21st-century skills and
fostering sustainable development. The enhancement of students’ scientific and technological
competencies depends not only on in-school activities but also on extracurricular activities, such as
science project competitions. In this context, this study aims to comprehensively examine the project
competition experiences of middle school students who participated in the Teknofest Aerospace and
Technology Festival. The study, conducted using a phenomenological approach within qualitative
research, included 13 students from a middle school in a metropolitan district of the Marmara Region.
Data were collected through semi-structured focus group interviews and analyzed using content
analysis. The findings indicate that students’ motivations for participating in the competition were
primarily driven by a desire to contribute to humanity, develop innovative products, and challenge
themselves. Although students encountered difficulties during various stages of project development -
such as production, design, and report writing- they reported overcoming these challenges with the
support of their teachers, families, and peers. The results reveal that engaging in science project

1Bu calisma, 18-21 Mayis 2023 tarihlerinde Bursa'da diizenlenen 4. Uluslararasi Fen, Matematik, Girisimcilik ve Teknoloji Egitimi
Kongresi'nde sozli olarak sunulan ayni baghkl bildirinin genisletilmis ve yeniden diizenlenmis halidir.
2pr., Milli Egitim Bakanhgi, Kocaeli-Tiirkiye, ragipcavus@hotmail.com, orcid.org/0000-0003-3449-5729

Disiplinlerarasi Egitim Arastirmalar1 Dergisi Gelis Tarihi: 02/04/2025
Journal Of Interdisciplinary Educational Research 2025; 9(21);487-508 Kabul Tarihi: 24/08/2025
Arastirma Makalesi



Disiplinlerarasi Egitim Arastirmalar1 Dergisi

competitions positively impacts students’ cognitive, affective, and social skills. Participation contributes
to the development of problem-solving, creativity, and collaboration competencies, while also fostering
future involvement in scientific endeavors. In light of these findings, it is recommended that the scope of
project competitions be expanded, technical and financial support mechanisms be strengthened, and
training on both competition processes and project development be made more widely available to help
students sustain their motivation and minimize the challenges they face.

Keywords: Middle school students, student experiences, project competitions, Teknofest

GIRIS

Kiiresel rekabetin giderek arttigi 21. yiizyilda, bilim ve teknoloji, 6zellikle gelismekte olan
tilkeler icin ekonomik biiylime, toplumsal refah ve siirdiiriilebilir kalkinmanin temel itici giicli
haline gelmistir. Bu baglamda, genc nesillerin bilim ve teknolojiye olan ilgisini artirmak, onlar1
erken yaslardan itibaren yaratici diisinme ve problem ¢ézme siireclerine dahil etmek hayati
bir 6nem tasimaktadir. Ogrencilerin sadece bilgi edinen degil, ayn1 zamanda edindikleri bilgiyi
gercek yasam problemlerini ¢6zmede etkin bir sekilde kullanan bireyler olmalari, modern
egitim reformlarinin ve yenilikci yaklasimlarin temel hedeflerinden biridir (Hattie, 2015). Bu
dogrultuda, 6grencilerin bilimsel okuryazarlik becerilerini, bilime yonelik olumlu tutumlarini
ve kariyer ilgilerini gelistirmek kritik 6nem tasimaktadir. Fen bilimleri egitimi, 6grencilerin
bilimsel diisiinme ve problem ¢6zme yeteneklerini gelistiren dinamik bir siire¢ sunarak bu
ihtiyaca yamit vermektedir. Ozellikle proje tabanli 6grenme ve STEM (Fen, Teknoloji,
Miihendislik ve Matematik) yaklasimina dayali uygulamalar bu dinamik siireci destekleyen
yenilikei egitim yaklasimlari arasinda 6ne ¢ikmaktadir.

Proje tabanli 0grenme, ogrencilerin gercek yasam problemlerine etkin ¢6ziimler
gelistirmelerini ve edindikleri bilgiyi pratik uygulamalarda verimli kullanmalarini saglayan
giiclii bir yaklasimdir (Abdul Aziz, 2019; Bell, 2010; Choiriyah, Perdana Sriyansyah & Ponco
Sumanto, 2024). Bu yaklasim, 6grencilerin bilimsel bilgi edinme siirecine aktif katilimlarin
tesvik ederek 6grenmeyi daha kalic1 hale getirmede 6nemli bir rol oynamaktadir (Xu & Zhang,
2024). Proje tabanli 6grenme uygulamalarinin, 6grencilerin gercek diinya baglamlariyla iliski
kurmalarina ve fen okuryazarliklarinin gelisimine katk:i sagladigi da bilinmektedir (Hindun,
Nurwidodo, Wahyuni & Fauziah, 2024; Rivet, 2003). Alanyazindaki ¢alismalar, proje tabanh
o6grenmenin 6grencilere somut iirtinler gelistirme firsati sunarak akademik basarilarini, bilime
ve bilimsel calismalara yonelik tutum, ilgi ve motivasyonlarini artirdigini, bilimsel siire¢
becerilerini ve elestirel diisiinme gibi beceriler basta olmak tizere ¢esitli 21. ylizyil becerilerini
gelistirdigini gostermektedir (Bell, 2010; Blankenburg, Hoffler, Peters & Parchmann, 2016;
Borysova, Usenko & Ihnatenko, 2023; Can & Gersil, 2021; Thomas, 2000; Uysal, 2021; Zhang &
Ma, 2023).

Proje tabanli 6grenme ile yakindan iliskili diger bir giincel egitim yaklasimi ise STEM
egitimidir. STEM yaklasimi, 6grencilerin fen, teknoloji, miihendislik ve matematik gibi farkh
disiplinlerden edindikleri akademik bilgi ve becerileri gercek diinya problemlerinin ¢éziimtine
uygulamalarini gerektirmekte olup 21. ylizyil becerilerinin kazandirilmasinda 6nemli bir arag
olarak goriilmektedir (Choiriyah vd., 2024). Gerek proje tabanli 6grenmenin gerekse STEM
egitiminin olumlu yonlerinden hareketle, giincel 6grenme-6gretme siireclerinde proje tabanh
STEM 068retimi entegre olarak sunulabilmektedir. Bu entegrasyon, 68rencilerin teorik bilgileri
uygulamali bir sekilde deneyimlemelerini saglayarak akademik basarilarini artirmanin yani
sira, STEM disiplinleri arasinda baglanti kurmalarini, bilimsel diistinme ve problem ¢ozme
becerilerini, STEM alanlarina yonelik ilgilerini ve kariyer yonelimlerini gelistirmelerine katkida
bulunmaktadir (Tanir & Tirkmen, 2024).

Ogrencilerin proje tabanli 6grenme ve STEM yaklasimiyla tamismalarim saglayan énemli
uygulamalardan biri de bilimsel igerikli proje yarismalaridir. Bu yarismalar, hem proje tabanh
o0grenmenin hem de STEM yaklasiminin 6zelliklerini tasiyarak okul disi zamanlarda
gerceklestirilen etkinliklerle 6grencilerin bilimsel diisiinme becerilerinin yani sira sosyal ve
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duygusal gelisimlerini destekleyen gliclii bir ara¢ olarak 6ne ¢ikmaktadir. Toplumun bilimsel
okuryazarlik diizeyine katki saglayan (Wu & Hsu, 2024) bu yarismalar, 6grencilerin soyut
bilimsel bilgileri somut triinler ve ¢oziimler haline getirme siireclerini tesvik eden, 68renme
deneyimlerini zenginlestiren ve 6grenme-6gretme siirecine aktif katilimlarinmi saglayan énemli
bir platformdur. Ulusal ve uluslararasi diizeyde diizenlenen bu etkinlikler, 6grencilere bireysel
ve grup halinde calisma firsatlar1 sunarak sosyal becerilerini gelistirmelerine de olanak tanir
(Blumenfeld, Soloway, Marx, Krajcik, Guzdial & Palincsar, 1991). Ozellikle STEM alanlarindaki
proje yarismalari, 6grencilerin bilimsel bilgiye dayali iirlinler gelistirerek yaraticiliklarini ve
problem ¢6zme becerilerini giiclendirmeyi hedefler. Proje tabanlh 6grenmenin temel alindigi
bu tir yarismalar, 6grencilerin kalici 6grenmelerine, teorik bilgilerini gercek hayattaki
problemlere uygulamalarina, teknoloji ile bilimi entegre etmelerine, siirecte bir bilim insani
gibi calisarak bilimsel siire¢c becerilerinin ve bilime yo6nelik olumlu duyussal 6zelliklerinin
gelismesine yardimci olur (Amri, 2012; Barron & Darling-Hammond, 2008). Uluslararasi
diizeyde de gerceklestirilen bu tiir yarigmalar, iilkemizde genellikle TUBITAK tarafindan
ortaokul ve lise Ogrencilerine yonelik arastirma proje yarismalar1 ve T3 Vakfi tarafindan
Teknofest adi altinda, ilkokuldan yetiskinlere kadar genis bir katiimc Kkitlesi i¢in havacilik,
uzay ve teknoloji festivali seklinde diizenlenmektedir.

Teknofest Havacilik, Uzay ve Teknoloji Festivali, Tirkiye’nin milli teknoloji hamlesi
dogrultusunda gerceklestirilen en biiyiik bilim ve teknoloji organizasyonlarindan biridir. Geng
nesilleri bilim ve teknoloji ile bulusturmayr amacglayan bu etkinlik, yalmzca ileri diizey
teknoloji projelerine degil, ayn1 zamanda ilkokul 6grencilerinin de katiim gosterebilecegi
cesitli kategorilerde yarismalar diizenleyerek erken yaslardan itibaren 6grencilerin bilime olan
ilgisini artirmay1 hedeflemektedir (Teknofest, 2023). Teknofest yarismalari, 6grencilere
bilimsel diisiinme siireclerini kesfetme ve somut projeler gelistirme firsati sunmanin yani sira
Turkiye’'nin gelecekteki bilim ve teknoloji altyapisini gliclendirmeyi de amaglamaktadir. Bu tiir
yarismalar, 6grencilere bilimsel igerikli projelerini sunma, ulusal ve uluslararasi diizeyde
tanitma firsati verirken, onlarin arastirma yapma, elestirel diisiinme, takim ¢alismasi ve sunum
becerilerini gelistirmelerine de katki saglamaktadir. Blankenburg ve digerleri (2016), bilimsel
yarismalara katilmin oOgrencilerin fen bilimleri ve matematik gibi alanlara olan ilgisini
artirdigini ve bu etkinin 6zellikle yarisma sonrasinda uzun siire devam ettigini belirtmektedir.
Bu bulgular, Teknofest gibi yarismalarin 6grencilerin bilimsel motivasyonlarin1 artirmada ne
kadar etkili olabilecegini ortaya koymaktadir.

Meydan (2017), TUBITAK tarafindan diizenlenen bilimsel igerikli proje yarigmalarina katilan
ogrencilerin bilimsel bakis agis1 kazanmalarinda ve bilimsel diisiinme, problem ¢ézme ve
ozgiiven sahibi olma gibi becerilerini gelistirmede bu yarismalarin 6nemli bir rol oynadigini
vurgulamaktadir. Benzer sekilde, Andrieiev ve Andrieieva (2024), STEM projelerinin
ogrencilerin girisimcilik ve sorumluluk alma gibi yasam becerilerini gelistirmede etkili
oldugunu belirtmistir. Bu baglamda, bilimsel icerikli proje yarismalari, 6grencilere sadece
akademik beceriler kazandirmakla kalmamakta, ayn1 zamanda onlar1 bireysel ve toplumsal
sorumluluklari olan, yenilikei ve girisimci bireyler olarak yetistiren zengin bir 6grenme ortami
sunmaktadir (Campbell, Wagner & Walberg, 2002; Sharaabi-Naor, Kesner & Shwartz, 2014).

Proje yarismalarina katilim, 6ég8rencilerin egitim streclerinde onemli bir déniim noktasi
olusturmaktadir. Bu tiir etkinliklerde yer alan 6grenciler, bilimsel stirecleri deneyimleyerek
problem ¢dzme, analitik diisiinme, yaratici iiriin gelistirme ve elestirel bakis a¢is1 kazanma gibi
bilissel beceriler edinirler (Krajcik & Blumenfeld, 2006). Bu kazanimlar, 6grencilerin sadece
bilissel gelisimlerine degil, ayn1 zamanda duyussal (6zgiiven, is birligi, sorumluluk alma) ve
psikomotor (uygulama becerileri) gelisimlerine de katki saglar. Ogrencilere disiplinlerarasi
diisinme yetenegi kazandirarak onlarin fen bilimleri ile teknoloji arasindaki iliskiyi
kavramalarini ve bu iliskiden yeni iirtinler veya ¢oziimler {iretmelerini saglar (Erduran, 2014).
Bu durum, bilimsel icerikli proje yarismalarinin 6grencilerin hem akademik hem de sosyal ve
kisisel gelisimlerine 6nemli katkilar sundugunu gostermektedir.
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Bilimsel icerikli proje yarismalari, 6grencilerin bilimsel meraklarini tesvik ederken, toplumsal
farkindahgin gelisimine de katkida bulunur. Ogrencilerin projeleri araciligiyla karsilastiklar
problemleri ¢6zme cabalari, onlarin sosyal sorumluluk bilinci kazanmalarina ve topluma katki
saglayabilecek ¢oziimler iiretmelerine olanak tanir (Lave & Wenger, 1991). Ozellikle
mithendislik ve teknoloji odakli projelerde, 6grenciler disiplinlerarasi is birligi yaparak
toplumsal sorunlara ¢oziim iiretmeye yonelik deneyim kazanmaktadirlar (High, Hammack,
Watt, Thomas, Redmond, Jordan & Dockers, 2009; Covi¢, Simon, Fiirstner & Pataki, 2024). Bu
yarismalar, bireysel basarilarin 6tesinde, 6grencilerin insanliga ve c¢evreye faydali olma ve
sorumluluk alma yetilerini de gliclendirmektedir (Brophy, 2006).

STEM yarismalarina katilim, 6grencilere STEM alanlarindaki kaynaklara erisim, bilgi ve beceri
kazanimi ile STEM’e yonelik olumlu tutum gelistirme gibi katkilar sunmaktadir (Jiang, Zhang &
Lv, 2022). Bu baglamda, STEM projelerinin ve yarismalarinin egitim sistemine entegrasyonu,
ogrencilerin disiplinleraras1 diisiinme becerilerini ve kiiresel rekabetci yetkinliklerini
artirmalarina yardimci olur (Nikitina & Ishchenko, 2023). Bu durum, 6grencilerin STEM
alanlarinda derinlemesine bilgi ve beceriler kazanmalarinin yani sira, kariyer planlamalarinda
da 6énemli etkiler olusturabilir. Ozellikle bu yarismalar, 6grencilerin mesleki gelisimlerini
stirdiiriilebilir bir sekilde destekleyerek kariyer yolculuklarinda gii¢ltii bir zemin hazirlayabilir.
Zira alanyazin, dgrencilerin STEM igerikli proje yarismalarina aktif katiliminin STEM kariyer
ilgileri lizerinde olumlu etkileri oldugunu vurgulamaktadir (High vd., 2009; Miller, Sonnert &
Sadler, 2018). Bu tiir yarismalara katilan 6grenciler, sadece teknik becerilerini gelistirmekle
kalmamakta, ayn1 zamanda hayat boyu 6grenme aliskanliklar edinerek siirekli kendilerini
yenileyen bireyler haline gelmektedir (Papert, 2020). Bu siirecte O6grenciler, danisman
O0gretmenleri ve ailelerinin destegiyle daha etkili ve 6zgilin projeler gelistirme firsati bularak
karsilastiklar1 zorluklar1 asmak icin is birligi yapma ve ¢6ziim lretme becerilerini gelistirirler
(Mitchell, Foulger & Wetzel, 2009).

Bilimsel igerikli proje yarigmalari, 6grencilerin bilimsel meraklarini tesvik etmelerine,
akademik basarilarimi artirmalarina ve bilimsel diistinmeyi yasam boyu siirdiriilebilir bir
beceri haline getirmelerine yardimci olsa da, siirece katilan 6grenci ve 6gretmenler
uygulamalar sirasinda cesitli giicliiklerle karsilasmaktadir. Alanyazinda, proje gelistirme
slirecinde Ogretmen rehberliginin 6neminden bahsedilerek, siirecin basta planlama ve
rehberlik agisindan iyilestirilmesi ve 6gretmen rehberligi egitimlerinin artirilmasi gerektigi
belirtilmistir (Ozel & Akyol, 2016; Meydan, 2017). Benzer sekilde, Tonbul ve Ata Cigdem
(2024) o6gretmen ve Ogrencilerin proje gelistirme stirecine yonelik yeterliliklerinde, Xu ve
Zhang (2024) ise Ogretmenlerin icerik gelistirme ve pedagojik yeterliliklerinde eksiklikler
oldugunu vurgulamistir. Lachebo, Thuo, Demissie ve Labiso (2024b), yiirtittiikleri arastirmada
o0gretmenlerin bilimsel icerikli proje yarismalarina karsi ilgili olmalarina ragmen, bilimsel
arastirma stirecleri ve mentorluk konusundaki bilgi eksiklikleri nedeniyle 6grencilere
rehberlik etmekte zorlandiklarini, onlar1 bu tiir etkinliklere yonlendirme konusunda isteksiz
olduklarint ve bu durumun da 6grencilerin yarismalara hazirlik ve katilim durumlarini
olumsuz etkiledigini belirtmistir.

Siirecte karsilasilan diger giicliikler arasinda finansal sikintilar, malzeme yetersizlikleri ve
teknik ekipman desteginin olmamasi da yer almaktadir (Demirel, Baydas, Yilmaz & Goktas,
2013; Edelson, Gordin & Pea, 1999; Krajcik, Soloway, Blumenfeld & Marx, 1998; Meydan, 2017;
Pinar, 2025). Egitim sistemlerinin sinav odakli yapisina karsin proje siireglerinin bu
sistemlerle uyumlu olmamasi ve mevcut proje yazma/yonetme egitimlerinin islevsel olmamasi
da alanyazinda bilimsel icerikli proje yarismalarinin uygulanmasini giic duruma sokan diger
faktorlerdendir (Pinar, 2025; Tonbul & Ata Cigdem, 2024). Bu giicliiklerin giderilmesine
yonelik olarak 6gretim programi g¢alismalarinin yiriitilmesi, kurumlarin bu tiir yarigsmalara
yonelik biitce ayirmasi, ilgili kurumlarla is birligi yapilmasi ve proje gelistirmeye yonelik
0grenci ve 68retmen egitimlerinin sayi1 ve icerik bakimindan zenginlestirilmesi alanyazinda yer
alan iyilestirme onerilerindendir (Meydan, 2017; Pinar, 2025; Tonbul & Ata Cigdem, 2024; Xu
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& Zhang, 2024). Bununla birlikte, bilimsel yarismalarin etkinligini artirmak icin medya
desteginin saglanmasi ve oOdiillerin artirilmas1 da gerekmektedir. Kaykobad (2024), bilim
insanlarinin ve miihendislerin toplumdaki katkilarinin yeterince takdir edilmedigini, bu
baglamda bilimsel yarismalarin da daha fazla gorlniirlik kazanmasi1 gerektigini
savunmaktadir. Bu tiir etkinlikler, 6grencilerin bilimsel yeteneklerini sergileyebilecegi,
toplumda bilim insanlarinin daha fazla takdir edilmesini saglayacak ve fen bilimleri egitimine
onemli katkilar sunacak platformlardir. Bu yarismalar, 6grencilerin bilimsel siire¢, mithendislik
tasarim ve 21. ylizyil becerileri gibi becerilerini gelistirmeleri ve STEM alanlarinda kariyer
hedefi olusturmalari i¢in gii¢lii bir motivasyon saglamaktadir.

Bu cercevede, bilimsel icerikli proje yarismalarinin fen bilimleri egitiminde giiclii bir arag
olarak kullanilmasi ve 6grencilere derinlemesine bilgi ve beceri kazandirmak icin biiyiik
firsatlar sunmasi beklenmektedir. Bu dogrultuda yiirttiilen ¢alisma, bilimsel icerikli proje
yarismalarinin fen bilimleri egitimi izerindeki etkilerine dair alinyazindaki bosluklar
gidermeyi hedeflemektedir. Mevcut alanyazinda, proje tabanli 6grenme ve STEM egitiminin
Ogrencilerin problem ¢6zme, arastirma, karar verme ve yenilik¢i diisiinme gibi becerilerini
gelistirdigi ve bilimsel okuryazarlhigi destekledigi vurgulansa da (Abdul Aziz, 2019; Choiriyah
vd., 2024; Thomas, 2000), Tiirkiye'nin milli teknoloji hamlesi kapsaminda 6ne ¢ikan Teknofest
gibi ulusal odlgekteki 6zgilin bir etkinligin ortaokul 6grencileri iizerindeki bilissel, sosyal ve
duyussal etkilerini inceleyen kapsamli ¢alismalarin eksikligi dikkat ¢ekmektedir. Ayrica,
bilimsel icerikli proje gelistirme siirecinde karsilasilan 6gretmen rehberligi eksikligi, finansal
sikintilar ve sinav odakl bir egitim stireci ile uyumsuzluk gibi zorluklarin (Demirel vd., 2013;
Edelson vd., 1999; Meydan, 2017; Pinar, 2025; Tonbul & Ata Cigdem, 2024) Teknofest
baglaminda 68rencilerin goziinden nasil deneyimlendigi ve 68rencilerin bu siireci asmak i¢in
nasil bir ¢6zliim yolu izlediklerine dair ¢alismalarin alanyazinda yer almadig1 gériilmektedir. Bu
arastirma, ogrencilerin motivasyon kaynaklarini ele almayi, proje yarismalarinin 6grencilerin
sadece bilissel kazanimlarina degil, ayn1 zamanda 6z giiven, is birligi, sorumluluk alma gibi
sosyal, duyussal ve psikomotor gelisimlerine ve toplumsal farkindalik kazanmalarina olan ¢ok
boyutlu katkilarimi biitlinciil bir perspektifle inceleyerek ilgili alanyazina katki saglamayi
amaglamaktadir.

Genel olarak bu c¢alismada, bagvuru sayisi her gegen giin artan Teknofest 6zelinde, bilimsel
icerikli proje yarismalarinin fen bilimleri egitimi lizerindeki etkileri ve bu yarismalarin
ogrencilerin beceri gelistirmedeki rolii ele ahnmistir. Bu baglamda, arastirmada Teknofest'e
katilan ortaokul 6grencilerinin proje yarismasi deneyimlerine odaklanilarak, bu yarigsmalarin
onlarin bilissel, sosyal ve duyussal gelisimlerine katkilar1 incelenmistir. Ayn1 zamanda
ogrencilerin karsilastiklar1 zorluklar, bu zorluklarla basa c¢ikma stratejileri ve proje
stireglerinde aldiklar1 destekler de analiz edilmistir. Arastirma, bilimsel igerikli proje
yarismalar1 stirecinde elde edilen deneyimler, bu deneyimlerin o6grencilerin bilim ve
teknolojiye olan ilgilerini nasil sekillendirdigi ve bu silirecte kazandiklar1 becerilerin onlarin
gelecekteki egitim ve kariyer yolculuklarina nasil yon verdigi konusunda gelecek arastirmalar
onemli veriler sunmaktadir. Arastirma sonuclarinin, bilimsel igerikli proje yarismalarinin
O0grenme-ogretme siireglerine entegre edilmesine, gengler arasinda bu tiir etkinliklerin
popiilerliginin ve etkinliklere katilimin artirilmasina katki saglamasi hedeflenmektedir. Uzun
vadede, bu sonuclarin bilimsel igerikli proje yarismalarinin yayginlasmasina, daha fazla
O0grencinin bilim ve teknolojiye dair c¢alismalara yonelmesine ve nihayetinde toplumsal
kalkinmaya destek olmasina yardimci olacagi 6ngoriilmektedir.

Arastirmanin Amaci

Bu arastirmanin amaci, Teknofest proje yarismalarina katilan ortaokul 6grencilerinin proje
yarismasl slreclerine dair deneyimlerini derinlemesine bir sekilde incelemektir. Bu
dogrultuda, arastirmanin problem durumu “Teknofest proje yarismalarina katiim saglayan
ortaokul égrencilerinin proje gelistirme siirecine iliskin gériisleri nelerdir?” sorusu etrafinda
sekillenmektedir. Bu kapsamda, arastirmada 6grencilerin bakis acilar ile asagidaki sorulara
odaklanilmistir:
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Ogrencilerin;

e Proje yarismasina katilim nedenleri nelerdir?

e Proje fikrini gelistirme nedenleri nelerdir?

e Proje gelistirme silirecinin katkilarina iliskin goriisleri nelerdir?

o Proje gelistirme silirecinde yasadiklar1 zorluklara iliskin goriisleri nelerdir?

e Proje gelistirme siirecinde yasadiklari zorluklari gidermelerine iliskin goriisleri nelerdir?

e Projeleriyle ilgili hakemlerden gelen ddniitlerin beklentilerini karsilamasina iliskin
gorisleri nelerdir?

e Projeleri iyilestirme stirecine iliskin goriisleri nelerdir?
e Yarismaya yeniden katilma istegine iliskin gortisleri nelerdir?

Arastirma problemi ve probleme bagh olarak iretilen yukaridaki arastirma sorulari
araciligiyla, Teknofest proje yarismalarina katilan ortaokul 6grencilerinin deneyimlerinin tiim
boyutlariyla ortaya konulmasi hedeflenmektedir.

YONTEM
Arastirma Modeli

Arastirma, nitel arastirma desenlerinden olan fenomenolojik desen temelinde yiriitilmiistiir.
Fenomenolojik desen, gercekte farkinda olunan ancak derinlemesine ve ayrintili bir anlayisa
sahip olmadigimiz olgulara odaklanarak, bireylerin belirli bir deneyime iliskin algilarini ortaya
¢ikarmay1 hedeflemektedir (Holstein & Gubrium, 1994; Yildirim & Simsek, 2021). Yin (2016)
de fenomenolojik arastirmalarin, yasanan deneyimlerin yorumlayici bir bicimde analiz
edilmesini sagladigini belirtmektedir. Arastirmada bu deseninin tercih etmesinin temel nedeni,
Teknofest proje yarismalarina katilan ortaokul 6grencilerinin siirece ait deneyimlerini kendi
0znel bakis acgilarindan anlamaya odaklanilmasidir. Fenomenolojik yaklasim, katilimcilarin
paylastifi ortak deneyimleri ortaya koyarak, onlarin bu siireci nasil algiladiklarini, siirecte
hangi zorluklarla karsilastiklarin1 ve ne gibi katkilar edindiklerini kendi ifadeleriyle yansitma
imkan1 sunmaktadir (Moustakas, 1994). Dolayisiyla, bu arastirma, 6grencilerin Teknofest
deneyimlerinin farkli ve derinlemesine yonlerini kesfederek, bilimsel igerikli proje
yarismalarinin onlar iizerindeki etkilerini kapsaml bir sekilde incelemeyi amaclamaktadir.

Calisma Grubu

Arastirmanin ¢alisma grubu 2022-2023 egitim-68retim yilinda Marmara Boélgesindeki bir
biiyliksehrin ilce merkezinde yer alan bir ortaokuldan secilen 13 6grenciden olusmaktadir.
Calisma grubu, nitel arastirmalarda siklikla kullanilan ve arastirmacinin belirli 6l¢iitlere dayal
olarak bilgi acisindan zengin vakalar1 se¢cmesini saglayan amacgh 6rnekleme yontemlerinden
Olciit orneklemeye gore belirlenmistir (Patton, 2002; Yildirnm & Simgsek, 2021). Calisma
grubunun belirlenmesinde, Ogrencilerin Teknofest proje basvurusunda bulunarak proje
calismalarina aktif ve gontillii olarak okul dis1 zamanlarda katiim saglamasi temel 6l¢iit olarak
degerlendirilmistir. Bu olciit ile arastirmanin amacina uygun olarak, Teknofest proje
streclerini deneyimlemis 6grencilerden derinlemesine veri elde edilmesi hedeflenmistir.

Nitel arastirmalarda 6rneklem biiyiikliigii, toplanan verilerde yeni bir temanin veya bilginin
ortaya cikmadigi veri doygunlugu ilkesine dayanmaktadir (Charmaz, 2014). Alanyazinda,
benzer kapsamdaki arastirmalar icin 10-20 katillmcinin yeterli veri doygunlugunu
saglayabildigine dair 6rnekler bulunmaktadir (Guest, Bunce & Johnson, 2006). Bu arastirmada
da 13 6grenciyle yapilan goriismeler sonucunda, Teknofest proje siirecine iligkin ana temalara
ve Ogrenci deneyimlerine dair yeterli derinlige ulasilarak veri doygunlugu saglanmistir.

ISSN: 2602-2516 Disiplinlerarasi Egitim Arastirmalari Dergisi
Journal of Interdisciplinary Educational Research 2025; 9(21)487-508 492



Cavus, R. / Ortaokul Ogrencilerinin Proje Yarismasi Deneyimleri: Teknofest Ornegi

Dolayisiyla, 13 0grenciden elde edilen verilerin arastirma hedeflerini karsilayacak ve
fenomenin kapsamli bir goriiniimiinii sunacak nitelikte oldugu diisiiniilmektedir.

Calisma grubunda yer alan 6grencilere ait demografik bilgiler Tablo 1’de yer almaktadir.

Tablo 1. Calisma Grubunda Yer Alan Ogrencilerin Demografik Ozellikleri

Degisken f (Frekans)
Cinsiyet Kiz 2
Erkek 11
Sinif diizeyi 5. sinif 2
6. sinif 2
7. smif 7
8. siif 2
Proje kategorisi Egitim teknolojileri 5
insanlik yararina teknoloji 8
Proje takimi Bireysel 5
Grup 8
Toplam 13

Tablo 1’deki dgrencilerin demografik 6zellikleri incelendiginde, calisma grubunda ¢ogunlukla
erkek 6grenciler (11 68renci) ve ozellikle 7. sinif 6grencileri (7 6grenci) yer almaktadir. Bunun
yani sira, 6grencilerin insanlik yararina teknoloji kategorisindeki projelerde yogunlastigi (8
ogrenci) ve grup olarak ¢alistiklar (8 6grenci) goriilmektedir.

Veri Toplama Araglari

Arastirma kapsaminda 6grencilerin goriisleri yar1 yapilandirilmis odak grup goriismeleri ile
toplanmistir. Bu kapsamda yari yapilandirilmis goriisme soru formu hazirlanmistir. Hazirlanan
soru formunda asagidaki durumlara ait 6grencilerin goriislerini elde etmeye yonelik sorulara
yer verilmigtir:

e Ogrencilerin yarismaya katilim nedenleri,

e Proje fikrinin nasil gelistirdikleri,

e Proje siirecinin katkilari,

e Proje siireci igerisinde yasadiklar giicliikler,

e Yasadiklari giigliikleri gidermek icin neler yaptiklari,

e Projeye yapilan hakem doniitlerinin beklentileri karsilama durumu,
e Projelerin iyilestirilmesi ve

e Proje yarismasina yeniden katilma istekleri.

Hazirlanan soru formuna fen bilgisi egitimi alaninda gorev yapan iki uzman tarafindan
incelendikten ve yarisma deneyimine sahip olan iki farkli 6grenciyle anlasilabilirlik agisindan
degerlendirildikten sonra son hali verilmistir.

Veri Toplama Siireci

Arastirmanin verileri, 2022-2023 egitim-6gretim yilinin ikinci déneminde toplanmistir.
Arastirma kapsaminda oncelikle 6grencilere Teknofest proje yarismasinin icerigi ile ilgili
bilgilendirme yapilmis, ardindan yarismaya katilmak isteyen 6grencilerle okul dis1 zamanlarda
proje gelistirme siireci basamaklar takip edilerek Ogrencilerin projelerini olusturmalari
saglanmistir. Siirec icerisinde Teknofest proje yarismalarinin ortaokul kademesindeki egitim
teknolojileri ve insanlik yararina teknolojiler alaninda dokuz proje grubu ile proje gelistirme
calismalan yiiriitiilmistiir. Ogrenciler projelerini olusturduktan sonra proje 6n degerlendirme
raporlart olusturulmus ve yarisma basvurusu yapilmistir. Yiriitilen dokuz proje
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calismasindan 6n elemesi basariyla tamamlanan projeler i¢cin hakem doéniitleri dogrultusunda
gerekli iyilestirme ve gilincellemeler yapilarak proje detay raporlari olusturulmus ve ikinci
asamada degerlendirilmek {izere sisteme yiiklenmistir.

Veri toplama siireci 6ncesinde proje danisman 6gretmenlerinin de gorev yaptig1 arastirmanin
yuritilecegi okul yonetiminden gerekli izinler alinmistir. Ayrica 6grencilerin okul disi
zamanlarda katildiklar1 proje gelistirme siirecleri ve veri toplama islemleri icin kendilerinden
gonillii katilm formu, ebeveynlerinden de veli onam formlar1i alinarak etik kurallar
cercevesinde veri toplama siireci yiiritiilmistiir. Arastirma siliresince gizlilik ilkelerine
titizlikle riayet edilmis, elde edilen tiim veriler bilimsel amacla ve toplu olarak
degerlendirilerek kisisel verilerin korunmasi saglanmistir.

Arastirma verileri bu siirece aktif olarak katilan 6grencilerden arastirmaya goniillii olarak
katki saglamak isteyen 13 6grenciden elde edilmistir. Veriler proje gelistirme ve yarisma siireci
tamamlandiktan sonra Ogrencilerle yar1 yapilandirilmis odak grup goriismeleri ile
toplanmistir. Gorlismeler, 6grencilerin uygun olduklar1 zaman dilimlerinde, proje gruplari
odaginda gerceklestirilmis ve her bir grup icin goriismeler ortalama 30 dakika siirmustiir.
Gorismeler sirasinda 6grencilerden elde edilen bilgilerin bilimsel amagla ve toplu olarak
degerlendirilecegi ve bu siirecte Kkisisel verilerinin tamamen korunacagi vurgulanmistir.
Gortismelerden elde edilen veriler yazili olarak kayit altina alinmigtir.

Verilerin Analizi

Arastirma verileri, toplanan verileri agikliga kavusturacak kavram ve iliskileri ortaya ¢ikarmay1
hedefleyen icerik analizi yontemiyle analiz edilmistir. Bu analiz siireci, elde edilen ham
verilerin derinlemesine islenmesini, yeni kavramlarin ve temalarin kesfedilmesini
saglamaktadir (Neuman, 2014; Yildirim & Simsek, 2021). Verilerin analizinde ve bulgularin
gorsellestirilmesinde MAXQDA 2020 paket programindan faydalanilmistir.

Bu calismada veri kodlama ve tema olusturma slirecleri tek arastirmaci tarafindan
yuritilmustiir. Bu tercih, arastirmacinin Teknofest proje yarismalari stireci ve nitel arastirma
yontemleri konusundaki bilgi ve deneyimine dayanmaktadir. Nitel arastirmalarda tek kodlayici
kullaniminin getirebilecegi potansiyel 6znelligi en aza indirmek ve ¢alismanin giivenirligini ile
gecerligini saglamak adina da gesitli stratejiler titizlikle ise kosulmustur.

Bu kapsamda veri toplama, kodlama, temalastirma ve bulgularin yorumlanmasi dahil olmak
lizere tiim analiz siiregleri detayli ve seffaf bir sekilde yiiritiilmistiir. Analizler
tamamlandiktan sonra, ortaya ¢ikan kodlar, temalar ve bulgular fen egitimi alaninda uzman bir
akademisyenle paylasilarak geri bildirim alinmigtir.

Yiiriitilen bu akran denetimi siireci, arastirmacinin olasi Onyargilarini sorgulamasina,
analizlerin veriyle tutarliligini dis bir bakis acisiyla degerlendirmesine ve bulgularin
kapsamliligini teyit etmesine yardimci olmustur. Bu uygulama, calismanin giivenirligine ve
inandiricilifina 6nemli katk: saglamistir (Creswell & Poth, 2018).

Bulgularin sunumunda, 6grenci goriismelerinden zengin ve dogrudan alintilara bolca yer
verilmistir. Bu strateji, okuyucunun arastirmacinin yorumlariyla katilimcilarin orijinal ifadeleri
arasindaki baglantiy1 gormesini saglayarak bulgularin inandiriciligini artirmaktadir (Miles,
Huberman & Saldafia, 2018). Ogrenci ahntilari, 01, 02, .. 013 seklindeki kodlamalarla
sunulmustur.

Ote yandan arastirma bulgulari, yalnizca ortaya cikan temalar1 sunmakla kalmayip,
ogrencilerin deneyimlerinin baglamini ortaya koyan ayrintili betimlemelerle desteklenmistir.
Bu derinlemesine agiklama islemi, okuyucunun bulgular1 kendi baglamina ne 6lgliide
aktarabilecegini degerlendirmesine yardimci olarak arastirmanin aktarilabilirligini
gliclendirmektedir (Creswell & Poth, 2018).
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Verilerin sunumu icin MAXQDA 2020 paket programinda kod haritalar1 ve grafikler
hazirlanmistir. Bu gorsellerde, kodlara ve kodlarin sikligin1 gdsteren c¢izgilere yer verilmistir.
Gorseldeki cizginin kalinligi, o koda ait cevabin daha fazla siklikta vurgulandiginm
gostermektedir.

BULGULAR

Arastirmadan elde edilen bulgulara goériisme sorular1 dogrultusunda olusturulan uygun alt
bagliklar icerisinde yer verilmistir. Arastirma bulgular1 6grencilerin yarismaya katilim
nedenleri, proje fikrini gelistirme nedenleri, proje siirecinin katkilari, proje siireci igerisinde
yasanilan zorluklar ve gidermek icin yapilanlar, hakem doniitlerinin beklentileri karsilamas,
projelerin gelistirilmesi ve yarismaya yeniden katilma istekleri temelinde ilgili basliklarda
sunulmustur.

Proje Yarismasina Katiim Nedenlerine iliskin Bulgular

Arastirma kapsaminda ilk olarak 06grencilerin proje yarismasina katiim nedenleri
incelenmistir. Ogrencilerin proje yarismasina katihm nedenleriyle ilgili yar1 yapilandirilmig
goriismelerden elde edilen bulgular Sekil 1'de sunulmustur.

]

@ Kendini gelistirme
Yeni bilgiler istegi
dgrenme istegi / @

@ \ . / Proje oduli
1 1

Yarigmay1 kaml \ / /

istegi \

@ I S ((Zl
/2{0]'eYar1§masma Insanlara faydali
@ Katilim Nedenleri \ olma
3
Diisiincelerini 2/ \ \

hayata gegirme / 3\ ((ZI
istegi L
@ Urtlin olugturma

istegi
Kendini deneme @
istegi Proje fikrinin etkili
olmasi

Sekil 1. Ogrencilerin Proje Yarismasina Katihm Nedenlerine iliskin Goriisleri

Ogrencilerin proje yarismalarina katilim nedenlerine dair goriislerini yansitan Sekil 1’deki
bulgular incelendiginde, 6grencilerin baslica motivasyonlar1 ‘insanlara faydali olma’, ‘iiriin
olusturma istegi’ ve ‘proje fikrinin etkili olmasi1’ seklinde siralanmaktadir. Bu motivasyonlar,
bilimsel icerikli proje yarismalarinin 6grencilerin bilimsel siire¢ becerilerinin yani sira sosyal
ve duygusal gelisimlerini destekleyen giiclii bir ara¢ olma 6zelligiyle 6rtiismektedir.

07 kodlu 6grencinin “Yaptigimiz projeyi herkese tanitip gelistirilip iilke yararina kullanilmasi
icin...” cevabi, hem ‘insanlara faydali olma’ hem de ‘lriin olusturma istegi’ kodlarina 6rnektir.
Benzer sekilde, 08 kodlu 6grencinin “Ulkemize yararl bir teknoloji sunmak igin...” cevabi da
‘insanlara faydali olma’ motivasyonunu vurgulamaktadir. Bu durum, 6grencilerin projeleri
araciligiyla karsilastiklart sorunlari ¢ézme cabalarinin onlara sosyal sorumluluk bilinci
kazandirdigini ve topluma katki saglayacak c¢oziimler {iretmelerine imkan tanidigini
yansitmaktadir.

Ogrenciler ayrica ‘kendini deneme istegi’ ve ‘diisiincelerini hayata gecirme istegi’ nedeniyle de
Teknofest gibi proje yarismalarina katihm sagladiklarini belirtmislerdir. Ornegin, 011 kodlu
ogrenci “Bu tarz yarismalara katilip kendimi denemem.” ifadesiyle ‘kendini deneme istegi'ni,
013 kodlu 6grenci ise “Fikirlerimizi hayata gecirmek icin...” ifadesiyle ‘diisiincelerini hayata
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gecirme istegi'ni dile getirmistir. Bu bulgu, 6grencilerin bilimsel siirecleri deneyimleyerek
problem ¢dzme, analitik diistinme ve yaratici triin gelistirme gibi beceriler edindiklerini ortaya
koymaktadir. Genel olarak Teknofest gibi bilimsel icerikli proje yarismalari, 6grencilere
bilimsel diisiinme siire¢lerini kesfetme ve somut projeler gelistirme firsati sunmaktadir.

Ogrenciler, daha az siklikla da olsa, ‘yeni bilgiler 6grenme istegi’, ‘kendini gelistirme istegi’,
‘yvarismay1 kazanma istegi’ ve ‘proje odiilii’ gibi faktorlerin de yarismaya katilim nedenleri
arasinda oldugunu belirtmislerdir. 01 kodlu &égrencinin “Yazim vb. konularda kendimi
gelistirmek icin ve yanlislarimi dgrenmek icin.” ifadesinde yer alan yazilim gibi konularda
kendini gelistirmek ve yanlis bilgilerini diizeltmek amaciyla yarismaya katildigini belirtmesi,
‘kendini gelistirme istegi’ ve ‘yeni bilgiler 6grenme istegi’ kodlarina 6rnektir. Elde edilen
bulgular, 6grencilerin akademik basarilarini artirma, bilimsel siirecleri daha iyi kavrama,
elestirel diisiinme becerilerini gelistirme, arastirma yapma gibi faydalarla o6rtiismektedir.
Ayrica para odiilleri gibi tesviklerin de 6grencilerin uygulamali proje yarismalarina katilimini
artiran 6nemli bir faktor oldugu goriilmektedir.

Arastirmaya katilan Ogrencilerin proje yarismasina katilim nedenleri incelendiginde genel
olarak, insanlara faydali olma, iiriin olusturma, etkili fikir liretme, diislincesini hayata gecirme
ve yeni bilgiler 6grenmeye iliskin ifadelerin 6grencilerin cevaplarinda yer aldig1 goriilmektedir.
Bu durum, o6grencilerin Teknofest proje yarismalarina katiim nedenlerinin yarismanin
amaglari ile 6rtiistiigiinii yansitmaktadir.

Proje Fikri Gelistirme Nedenlerine iligkin Bulgular

Arastirma kapsaminda 6grencilerin proje fikirlerini nasil gelistirdikleri, ortaya koyduklar
sorgulanmistir. Bu kapsamda elde edilen bulgulara Sekil 2’de yer verilmigtir.

= @l

Akran destegi
\1 1 /
. S
@ I | () —— ((Zl

Merak duyma

Proje Fikri Gelistirme ihtiyaclar karsilamaya
Nedenleri yonelik ¢ézilim liretme
1/ \
/ 7\

Ogretmen destegi @
Gilinliik yasamda
karsilasilan giicliikler

Sekil 2. Ogrencilerin Proje Fikri Gelistirmelerine iliskin Gériisleri

Sekil 2’deki 6grencilerin proje fikri gelistirme siireclerine iliskin goriisleri incelendiginde,
ogrencilerin ¢ogunlukla insanlarin ihtiyaglarina ¢6ziim bulma arzusu ve giinliikk hayatta
karsilastiklar1 zorluklar nedeniyle proje fikirlerini olusturduklar1 anlagilmaktadir. Bu kodlara
ornek olarak, 05'in “Yazlar1 cok sicak oldugunda herkesin cani soguk bir seyler ister. Evden
soguk su alarak ¢iksak bile bir siire sonra isiniyor. Bu sebeple mini bir buzdolabi tasarladik.”
ifadesi ve 08'in “Ulkemizde olan kar yagist sorunundan yola ciktik ve buna ¢éziim iiretmeye
karar verdik.” cevab1 gosterilebilir. Bazi 6grenciler de proje fikri gelistirmelerinde farkl
motivasyonlarin yer aldigim vurgulamislardir. Ornegin, 01 “Ogretmenimizin begenisi ve
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Jd

tavsiyesiyle...” ifadesinde proje fikrinin danisman Ogretmeninin begenisi ve destegiyle
sekillendigini belirtirken, 013 de “Arkadagslarimla konusurken nasil bir proje iiretebiliriz diyerek
diistindiik.” seklindeki cevabinda arkadaslariyla is birligi yaparak proje fikrini ortaya
koyduklarim ifade etmistir. 09 ise “Merak duydugum konuydu insanlar i¢in olurdu.” cevabinda
proje fikrinin merak duydugu bir konuyla ilgili olmasinin gelistirme siirecinde etkili oldugunu
belirtmistir.

Genel olarak, 6grencilerin proje fikirlerinin giinliik yasamdaki zorluklara pratik ¢oéziimler
liretme ve insanlarin ihtiyaclarini karsilama iizerine kurulu oldugu soéylenebilir. Bu egilim,
Teknofest proje yarismalarinin yarismacilara kazandirmay1 hedefledigi nihai amaglarla da
paralellik gostermektedir.

Proje Gelistirme Siirecinin Katkilarina iliskin Bulgular

Calismada 6grencilerin proje gelistirme siirecinin katkilarina iliskin goriisleri de arastirilmistur.
Bu cercevede yar1 yapilandirilmis gortslerden elde edilen bulgular Sekil 3’teki gibidir.

]

Rapor hazirlama (1)

@] /

Arastirma yapma (2) 1
\2\ /
@ I B @

Proje Gelistirme Siirecinin Yeni bilgiler 6grenme (6)

Katkilan (0
- (0)

~ \

@] 5

Diistinme becerilerinin \

gelisimi (3) @
Deneyim kazanma (5)

Sekil 3. Ogrencilerin Proje Gelistirme Siirecinin Katkilarina iliskin Goriisleri

Sekil 3’te sunulan bulgular, proje siirecinin 6grencilere bilissel beceriler ve deneyim kazanma
konusunda o©nemli katkilar sagladigini gostermektedir. Bu bulgular, proje siirecinin
ogrencilerin yeni bilgiler edinmesine, deneyim kazanmasina ve diisinme yeteneklerini
gelistirmesine yonelik katkilarim acik¢a ortaya koymaktadir. Ornegin, 07 kodlu égrencinin
“Fazlasiyla oldu. Su sekilde katkist oldu: Parcalar hakkinda daha fazla bilgi sahibi oldum. En
azindan bir fikir gelistirdim ve diisiincelerim gelisti.” ifadesi bu durumu destekler niteliktedir.
Ayrica, 68renciler siire¢ icerisinde bilimsel arastirma yapma ve rapor hazirlama yeterlikleri
kazandiklarin1 da belirtmislerdir. 05’in “Oldu. Internet iizerinden arastirma yapmay: ve bu
sayede bilmedigim bilgileri 6grendim.” cevabi, 6grencilerin aktif arastirma yaparak bilgi edinme
siireclerini yansitirken; O4'iin, “Tabii ki de... Ornek vermek gerekirse raporlari yazma konusunda
bana katki sagladigini diisiiniiyorum.” seklindeki beyani, akademik raporlama becerilerindeki
gelisimi vurgulamaktadir. Ogrencilerin siiregten elde ettikleri bu kazammlar, Teknofest proje
yarigmalarinin 6grenme ¢iktilarina yonelik beklentileriyle uyum sergilemektedir.

Proje Gelistirme Siirecinde Yasanmilan Zorluklara iliskin Bulgular

Arastirma kapsaminda, 6grencilerin proje stireclerinde karsilastiklari zorluklara dair goriisleri
de detaylica incelenmistir. Bu zorluklara iliskin bulgular Sekil 4’te sunulmustur.
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Sekil 4. Ogrencilerin Siirec icerisinde Yasadiklar1 Zorluklara Iliskin Gériisleri

Sekil 4’te yer alan bulgular, 6grencilerin Teknofest proje siirecinde ¢esitli zorluklarla
karsilagtiklarini ortaya koymaktadir. Ogrenci yanitlari, 6zellikle tasarim veya iiriin olusturma,
malzeme temini ve basvuru asamalarinda yogunluklu olarak glgliikkler yasandigini
gostermektedir. Bu duruma ornek olarak, O7’nin “Oldu, parca bulma siireci. Ayn1 zamanda
maketin dis kalibinin basiminda hatalar oldu.” ifadesi hem ‘tasarim/lriin olusturmada
zorlanma’ hem de ‘malzeme temininde zorlanma’ kodlarina karsilik gelmektedir. 02 kodlu
O0grenci de “Evet. Az kalsin projemiz kayit olmuyordu.” cevabiyla basvuru asamasindaki
zorluklara dikkat ¢ekmistir. Bununla birlikte, 68renciler siire¢ icerisinde arastirma yapma ve
rapor yazma asamalarinda da giicliikler deneyimlediklerini belirtmislerdir. Ornegin, 011’in
“Arastirma yaparken zorlandim.” yaniti arastirma siirecindeki zorlanmayi, 06’nin “Raporu ¢ok
glizel yazmaya c¢alistigimiz igin zor oldu.” ifadesi ise raporlama siirecindeki giicligi
yansitmaktadir. Bu genel egilimden farkli olarak, 04 ve 013 kodlu 6grenciler ise proje
stirecinde herhangi bir zorlukla karsilasmadiklarinmi ifade etmislerdir. Elde edilen bulgular,
ogrencilerin genel olarak fikirlerini somut bir {iriine doniistiirme asamasinda giicliikler
yasadiklarini ortaya koymaktadir.

Proje Siirecinde Yaganilan Zorluklar1 Gidermeye iliskin Bulgular

Ogrencilerin proje siirecinde yasadiklari zorluklar1 nasil giderdikleri de arastirma kapsaminda
cevap aranan sorulardan bir digeridir. Bu kapsamda goriismelerden elde edilen bulgular Sekil
5’te sunulmustur.
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Sekil 5. Ogrencilerin Yasadiklar1 Zorluklari Gidermelerine iliskin Goriisleri

Sekil 5’teki 6grencilerin yasadiklar1 zorluklar1 gidermelerine iliskin goriislerine ait bulgular,
ogrencilerin agirlikli olarak bireysel ¢alismalar yaparak karsilastiklar1 giicliikleri astiklarini
gostermektedir. 03’tin “Daha siki calistim.” cevabi ile 010’un “Bilgi edinmeye calistim.” cevabi
bu durumu 6rneklendirmektedir. Bunun yani sira 6grenciler siireg icerisindeki gligliikleri
asmak icin danisman o6gretmenlerinden ve ailelerinden destek aldiklarini belirtmislerdir.
012’'nin “Hocamdan ve ailemden destek aldim.” cevab1 ‘danisman 6gretmen destegi’ ve ‘aile
destegi’ kodlarina eklenmistir. Ayrica 6grenciler siire¢ icerisindeki zorluklar1 grup c¢alismasi
yaparak astiklarini ifade etmislerdir. 07’'nin “Grup arkadasimla daha fazla ¢calistik.” cevabi
zorluklar1 grup tyeleri ile is birligi yaparak giderdiklerini yansitmaktadir. Bu bulgular,
ogrencilerin stirec icerisinde karsilastiklar giigliikleri asmada bireysel ve grup calismalarina
ek olarak danisman 6gretmen ve ebeveyn desteginin 6nem tasidigini ortaya koymaktadir.

Hakem Déniitlerinin Beklentileri Karsilamasina iliskin Bulgular

Ogrencilerin projelerine yonelik hakemlerden gelen degerlendirmelerin yeterliligine iliskin
gorlgleri de arastirma kapsaminda incelenmistir. Bu dogrultuda hakem doniitlerinin
ogrencilerin beklentilerini karsilama durumuna ait bulgular Sekil 6’daki gibidir.

s 5

1

Kargilamama Kismen karsilama Karsilama

Hakem Ddniitlerinin Beklentileri Karsilamasi
Sekil 6. Ogrencilerin Hakem Déniitlerinin Beklentilerini Karsilamasina iliskin Goriisleri
Ogrencilerin projelerine yonelik sunulan hakem déniitlerinin beklentilerini karsilama durumu

ile ilgili Sekil 6’daki bulgular, hakem doniitlerinin 6grencilerden 5’inin beklentilerini
karsilamadigini, 4 6grencinin ise beklentilerini kismen karsiladigin1 ortaya koymaktadir.
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012'nin “Hayir, karsilamiyor. Ciinkii biz bu kadar ugrasmisken kabul edilmemesi ben iizdii.”
cevabl hakemlerden gelen proje doniitlerinin 6grencinin beklentilerini karsilamadigini
gostermektedir. 09'un “Bazen karsiladi, bazen karsilamadL” cevabi ise ‘kismen karsilama’
koduna eklenmistir. Ayrica 06grencilerden 4’G gorlismeler sirasinda hakemlerin proje
déniitlerinin beklentilerini karsiladigini ifade etmistir. 05 kodlu égrencinin “Beklentimiz baraji
gecmekti. Yaklastik ama olmadi. Ama bu durumdan étiirti hakemleri sorgulayamam. Herhangi
bir hakem hatast oldugunu diistiinmiiyorum.” seklindeki cevabi1 hakemlerin projeye iliskin
doniitlerinin beklentilerini karsiladigini yansitmaktadir.

Projelerin lyilestirilmesine iliskin Bulgular

Arastirmaya katilan 6grencilerin projelerini iyilestirmelerine iliskin goriisleri incelenerek elde
edilen bulgulara Sekil 7°de yer verilmistir.

Yeni proje olusturma (1)

Sunumu iyilestirme (1) 1

Hazirlanan Projelerin Uriinde iyilestirme
, " lyilestirilmesi (0) yapma (7)
/
4
Farkli malzeme kullanma \

(2)

Iyilestirme yapmama (4)
Sekil 7. Ogrencilerin Hazirladiklar Projelerin lyilestirilmesine Iliskin Gériisleri

Sekil 7’deki bulgular, 6grencilerin projelerini gelistirme konusundaki egilimlerini ortaya
koymaktadir. Ogrenciler agirhkl olarak iiriinde iyilestirme yapma ve farkli malzemeler
kullanma istegi belirtmiglerdir. Ornegin, 02 “Daha cok peltier kullanmak isterdim.” ifadesiyle
{iriin gelistirme arzusunu dile getirirken, 011 “Robotun sadece éniine degil de her tarafina
demir koyarim.” diyerek malzeme degisikligine yonelik diislincesini ortaya koymustur. Bununla
birlikte, 6grencilerin bir kismi sunumda iyilestirme yapma ve yeni proje hazirlama niyetlerini
de dile getirmislerdir. 010’un “Daha ¢ok bilgi ve teknoloji dolu bir sunum yapardim.” cevabi
sunum Kkalitesini artirma istegini yansitmaktadir. Diger yandan, dort 6grenci de projelerinde
herhangi bir iyilestirme yapilmasina gerek duymadiklarini belirtmistir. Bu duruma 05’in
“Projenin eksikligi olmadigini diisiindiigiim icin bir sey degistirmezdim.” seklindeki yanit1 6rnek
teskil etmektedir. Bulgular genel olarak, o6grencilerin mevcut triinlerini gelistirme ve
kullandiklar1 materyal tercihlerini revize etme egiliminde olduklarini, ayrica sunumlarini
glincelleyerek daha etkili hale getirme ihtiyaci hissettiklerini gostermektedir.

Yarismaya Yeniden Katilim istegine iliskin Bulgular

Arastirma kapsaminda son olarak oOgrencilerin yarismaya yeniden katilim istekleri ve bu
durumun nedenleri incelenmistir. Bu dogrultuda 13 6grencinin de arastirmaya yeniden
katilmak istedikleri tespit edilmistir. Ogrencilerin yarismaya yeniden katilim isteklerinin
nedenlerine iliskin bulgular Sekil 8’deki gibidir.
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Sekil 8. Ogrencilerin Yarismaya Yeniden Katilma isteklerine iliskin Gériisleri

Sekil 8’deki bulgular incelendiginde, 6grencilerin yarismaya yeniden katilma isteklerinin
temelinde agirlikl olarak yarismayir kazanma arzusu ve insanhga faydali olma istegi gibi
faktorlerin yer aldigr belirlenmistir. Bu duruma érnek olarak, 01'in “Evet, ciinkii aklimda
Teknofest kazanmak benim hedefim.” ifadesi yarismay1 kazanma istegini yansitirken, 06’nin
“Evet, ciinkii tilkemiz ve diinya icin giizel fikirler iiretmeyi seviyorum.” cevabi toplumsal fayda
odakli bir istegi ortaya koymaktadir. Bu bulgulara ek olarak, 6grencilerin 6zgiin fikir iiretme,
yeni bilgiler 6grenme ve yarisma silirecinin heyecan verici olmas1 gibi nedenlerle tekrar
katilmak istediklerini ifade ettikleri goriilmiistiir. Ornegin, 011 “Evet, ciinkii insan kendini
zorlayarak égrenir.” diyerek 6grenme arzusunu belirtirken, 013’iin “Isterdim. Yeni fikirler her
zaman bir seye yardimci olabilir.” cevab1 hem insanlara faydali olma hem de 6zgiin fikir tiretme
istegini vurgulamaktadir. Arastirmaya katilan tim o6grencilerin yarismaya yeniden katilim
saglamak istemesinin yarisma ve proje gelistirme siirecinin olumlu katkilariyla baglantili
oldugu diisiiniilmektedir.

SONUCLAR ve TARTISMA

Bilimsel icerikli proje yarismalarinin olumlu kazanimlarindan yola c¢ikarak yiriitiilen bu
arastirmada Teknofest proje yarismalarina katilan ortaokul 6grencilerinin proje yarismasi
stirecindeki deneyimlerinin derinlemesine incelenmesi amac¢lanmistir. Bu dogrultuda,
ogrencilerin gorisleri, proje yarismasina katilim nedenleri, proje fikirlerini nasil gelistirdikleri,
proje siirecinin katkilari, siire¢ igerisinde karsilastiklar1 giicliikler ve bu giicliikleri nasil
giderdikleri, hakem gorislerinin beklentilerini karsilama durumu, projelerinde iyilestirme
yapma ve yarismaya yeniden katilma istekleri gibi ¢esitli boyutlardaki gorisleri
degerlendirilmistir.

Arastirma kapsaminda ilk olarak 6grencilerin proje yarismasina katilim nedenleri incelenmis
ve Ogrencilerin insanlara faydali olma, iirtin olusturma ve kendini deneme isteginin yarisma
katilmalarindaki baslica nedenler arasinda yer aldig1 sonucuna ulasilmistir. Benzer sekilde
Topcu ve Kumru (2022) arastirmalarinda 6grencilerin bilim fuari proje calismalarina katilim
nedenlerini incelemis ve bu nedenler arasinda topluma fayda saglamanin da bulundugunu
belirtmislerdir. Karaer ve Soytiirk (2021) de arastirmalarinda 6grencilerin insanliga faydal
olmak icin proje hazirlamay: istediklerini vurgulamaktadirlar. Tarhan ve Giilmez (2021)
arastirmalarinda Japonya'daki Ogrencilere girisimcilik becerisinin kazandirilmasinda proje
tabanl 6grenme etkinliklerinden yararlanma nedenleri incelemis ve proje calismalarindaki
nihai hedefin topluma faydal olmak seklinde vurgulandigini ifade etmislerdir. Bu durum, Cetin
ve Sengezer (2013) tarafindan yiritiillen bir arastirmada 6grencilerin proje ¢alismalarinin
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toplumsal fayda sagladigini diisiindiikleri seklinde vurgulanmistir. Arastirmada 6grencilerin
katilim nedenleri arasinda en ¢ok vurgu yaptiklari diger bir durum da iiriin olusturma istegidir.
Alanyazindaki calismalarda da proje silireci dendiginde 6grencilerin zihinlerinde cagrisim
yapan kavramlar arasinda iiriin olusturmanin o6ncelikli olarak yer aldigi belirtilmektedir
(Karakog Topal, 2022; Topcu & Kumru, 2022). Nitekim, 6grenciler Teknofest proje yarismalari
kapsaminda proje gelistirme siirecinde insanliga fayda saglayacak bir iiriin gelistirmek icin
calismalarini yiirtitmislerdir. Bu durumun da 6grencilerin cevaplarinda proje fikrinin kaynagi
olarak insanlara faydali olma ve {iriin olusturma goriislerine agirlik vermesine neden oldugu
diistiniilmektedir. Ote yandan égrencilerin proje yarismasina katihm nedenleri arasinda yeni
bilgiler 6grenme, kendini gelistirme ve yarismayr kazanma istegini ve proje odiiliini
siraladiklant belirlenmistir. Ogrencilerin bilimsel yarigsmalara katiim nedenleri, ¢ogunlukla
merak duygusu, 6grenme istegi ve Kkisisel gelisim istegiyle yakindan iliskilidir. Yapilan
arastirmalar, genglerin bu tiir etkinliklere katilmalarinin en 6nemli sebeplerinden birinin yeni
bilgiler edinme ve bilimsel calismalara olan meraklarini tatmin etme istegi oldugunu ortaya
koymaktadir (Blankenburg vd., 2016; Meydan, 2017). Czerniak ve Lumpe (1996) tarafindan
yuriitiillen arastirmada, 6grencilerin bilim yarismalarina katilma nedenleri arasinda yeni
bilgiler 6grenme, akademik basarilarini artirma ve o6diillendirme gibi faktorlerin 6n plana
ciktig1 vurgulanmistir. Benzer sekilde Dionne, Reis, Trudel, Guillet, Kleine & Hancianu (2012),
bilimsel icerikli proje ¢alismalarina katilmalarinda bilimsel calismalara yonelik ilgi, tatmin,
kendini gelistirme ve sosyallesme gibi motivasyon kaynaklarinin etkili oldugunu belirtmistir.
Bu durum, proje yarismalarinin sadece rekabet odakli etkinlikler olmadigini, ayn1 zamanda
Ogrencilerin bilimsel meraklarini tatmin edebilecekleri, yeni bilgiler edinebilecekleri ve
akademik becerilerini gelistirebilecekleri zengin 06grenme ortamlar1 sundugunu
yansitmaktadir. Baska bir deyisle, proje yarismalari, 6grencilerin bilimsel siire¢lere aktif olarak
katilarak bilgiye ulasma, problem ¢6zme ve yaraticiliklarini kullanma becerilerini
gelistirmelerine imkan saglar. Bu sayede 6grenciler, bilgiyi lireten ve anlamlandiran bireyler
haline gelirler.

Arastirmada, Ogrencilerin proje fikirlerini; tespit ettikleri ihtiyaclara yonelik ¢oéziimler
gelistirme, kisisel meraklarini giderme ve giinliik yasamda karsilasilan problemlere yanit
arama stregleri sonucunda olusturduklar1 belirlenmistir. Alanyazindaki arastirmalar da
ortaokul o6grencilerinin proje hazirlama motivasyonlarinin temelinde gilinliik yasamda
karsilastiklar1 problemlere ¢6ziim iiretme ve merak duyduklari konular1 derinlemesine
kesfetme isteklerinin yattigini vurgulamaktadir (Blankenburg vd., 2016; Czerniak & Lumpe,
1996; Karaer & Soytiirk, 2021; Ozbek & Dagyar, 2025). Yerdelen-Damar ve Soyalp (2016) de
fen bilimleri icerikli proje yarismalarina katilan ortadgretim 6grencilerinin proje konularini
belirlerken genellikle kendilerine pratik yarar saglayacak ve giinlik yasamda siklikla
karsilastiklar1 sorunlar1 giderecek konulara odaklandiklar1 sonucuna ulasmislardir. Ayrica
Eloy, Palmeira Ferraz, Silva Alves ve de Deus Lopes (2023), 6grencilerin bilim ve miihendislik
icerikli projelerini icerik bakimindan incelemis ve projelerin agirlikli olarak giinliik yasamda
karsilagtiklar1 problemleri ¢c6zmeye odaklandiklarim belirtmistir. Ozellikle, bu arastirmada da
ogrenciler Teknofest yarismasi kapsaminda gelistirdikleri projeler ile giinlik yasamda
kendilerinin ya da cevrelerindeki diger kisilerin karsilastiklari sorunlari ¢6zmek, zorluklar
gidermek ve merak duygularini tatmin etmek amaciyla iiriinler olusturmuslardir. Bu durum,
ogrencilerin bilimsel meraklarini tatmin etmelerinin yani sira, problem ¢6zme becerilerini
giiclendirerek yaraticiliklarini desteklemektedir. Proje gelistirme siirecinde, 6grenciler bir
yandan bilimsel yontemleri uygulama firsati bulur diger taraftan da toplumsal sorumluluk
bilincini gelistirerek cevrelerine duyarh bireyler haline gelirler.

Elde edilen bulgular, proje siirecinin dgrencilere yeni bilgiler 6grenme, tecriibe edinme ve
diisinme becerilerinin gelisimi konusunda katki sagladigin1 gostermektedir. Bilimsel icerikli
proje yarismalari, 6grencilerin yalnizca teorik bilgi edinmenin 6tesinde, bu bilgileri uygulamali
deneyimlerle pekistirmesine imkéan tanir. Blankenburg ve digerlerinin (2016) calismasinda,
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ogrencilerin bilim yarismalarina katilmalarinin en 6nemli nedenlerinden birinin yeni bilgiler
o6grenme istegi oldugu belirtilmistir. Alanyazinda bu tiir yarismalarin, 68rencilere bilgi edinme,
yaraticl ve elestirel diisiinme becerilerini gelistirme firsati sundugu ve onlarin problem
¢6zmeye yonelik stratejik diisiinmelerini tesvik ettigi vurgulanmistir (Sézer, 2017; Yerdelen-
Damar & Soyalp, 2016). Sonug olarak, bilimsel yarismalar ve projeler, 6grencilerin yalnizca
bilgi Ogrenmelerini degil, ayni zamanda bu bilgiyi yaratici sekillerde kullanmalarini
saglayabilecek degerli bir egitim aracidir.

Bilimsel icerikli proje gelistirme stireci, 68rencilere yeni bilgi ve beceriler kazandirirken, ayni
zamanda onlari cesitli giicliiklerle de karsi karsiya birakmaktadir. Nitekim, bu arastirmada da
ogrenciler, proje gelistirme siirecinde {liretim, tasarim ve malzeme temini, basvuru ve rapor
yazimi asamalarinda cesitli giicliiklerle karsilastiklarimi belirtmistir. Ogrencilerin proje
gelistirme silirecinde karsilastiklar1 temel zorluklardan biri, uygun bir proje konusu bulma ve
bu konuyu bilimsel bir soruya doéniistiirme yani problemin belirlenmesi ve netlik kazanmasi
slirecidir (Blankenburg vd., 2016; Demirel vd., 2013). Alanyazinda da Ogrencilerin proje
gelistirme siirecinde finansal ve teknik anlamda yetersizliklerle karsilastiklari, ayrica arastirma
yapma ve rapor yaziminda da sikca giicliik yasadiklar belirtilmektedir (Demirel vd., 2013;
Edelson vd., 1999; Krajcik vd., 1998; Lachebo, Thuo, Labiso & Demissie, 2024a). Ozellikle rapor
yazimindaki zorluklarin, 68rencilerin yeterli arastirma becerisine sahip olmamasindan ve
yazim teknikleri konusunda deneyim sahibi olmamasindan kaynaklandigi disiiniilmektedir.
Yerdelen-Damar ve Soyalp (2016), bilimsel igerikli projeleri gelistiren 6grencilerin, 6zellikle
diisiincelerini test etmede, model olusturmada ve gerekli materyallerin temini etmede sorun
yasadiklarini ifade etmistir. Bu durumun, projenin yiritiildigii okuldaki maddi imkanlarin
yetersiz olmasindan (Sozer, 2017; Lachebo vd., 2024a, 2024b), 68rencilerin ve 6gretmenlerin
gerekse bilimsel siirecle gerekse proje gelistirme siireciyle ilgili yeterli bilgi ve birikime sahip
olmamasindan (Lachebo vd., 2024a, 2024b) kaynaklanabilecegi ve projelerinin ilerlemesini
yavagslatabilecegi disiiniilmektedir. Arastirmada oOgrencilerin karsilastiklar1 bu glgliikleri
asmak icin bireysel calismalar ve grup calismalar1 yaptiklari, 6gretmenlerinden ve ailelerinden
destek aldiklar1 belirlenmistir. Alanyazindaki calismalar da 6grencilerin proje calismalari
sirasinda karsilastiklar giigliikleri grup calismalari, 6gretmen rehberligi ve veli destegi ile
azalttiklarini vurgulamaktadir (Ayvaci & Coruhlu, 2010; Demirel vd., 2013; Meydan, 2017).
Bowen ve Stelmach (2020) da bilimsel igerikli proje calismasi yiiriiten 6grencilerin fikir
iretme ve gelistirme, malzeme temin etme, bilgi kaynaklarina erisim saglama, uzmanlarla
iletisime gecme, teknik ve finansal destek ile motivasyon saglama konularinda
ebeveynlerinden destek aldiklarini vurgulamislardir. Proje gelistirme, ¢ok yonlii ve kapsamli
bir streci icerigi icin O6grencilerin silire¢ icerisinde akranlarindan, 6gretmenlerinden ve
ebeveynlerinden destek almalarinin onlarin proje gelistirmeye yonelik motivasyonlarina
olumlu yansiyacagi disiiniilmektedir.

Arastirmada projelerinde iyilestirme yapmak isteyen o6grencilerin agirlikli olarak {iriinde,
kullanilan malzemelerde ve sunumda iyilestirme yapmak istedikleri tespit edilmistir.
Alanlyazinda proje c¢alismalarina katilan 6grencilerin, projelerinde 6zgiin irilnler ortaya
koyma isteginde olduklar1 ancak; 6zgiin ve yaratici bir iiriin gelistirme asamasinda gerek
bilissel gerekse donanimsal eksiklikler nedeniyle zorluk yasadiklar1 da ifade edilmistir
(Demirel vd., 2013; Lachebo vd., 2024a). Bu durumun ortadan kaldirilmasinda 6grencilerin
proje calismalarim1 6gretmenleri rehberliginde yiirtitmelerinin ve ebeveynlerinden de destek
almalarinin etkili olacag diistintilmektedir.

Arastirmaya katilan 6grencilerin tamami gelecek yillarda yapilacak olan proje yarismasina
katilmak istediklerini belirtmistir. Bu durumun nedeni 6grenci gortislerinde basarili olma, fikir
tiretme, kendini gelistirme, 6grenme istegi ve lilkemize katki saglama seklinde vurgulanmistir.
Bu durumun proje yarismalarinin 6grencilerin bilissel, duyussal, sosyal ve psikomotor
becerilerinin gelisimi gibi o6grencilere doéniik olumlu kazanimlarindan kaynaklandigi
diisiiniilmektedir. Walan ve Mc Ewen (2018) bilim ve teknoloji icerikli yarismalarin,
ogrencilerin is birligi yetkinlikleri basta olmak tlzere 21. ylzyll becerilerini énemli dlgiide
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gelistirdiklerini, bilim ve teknoloji alanlarina yonelik ilgilerinde belirgin bir artis
gozlemlediklerini ve bu durumun ders igerisindeki 6grenme siire¢lerine olumlu ydnde
yansidigini vurgulamaktadir. Nitekim, bu kazanimlarin 6grencilerin ilgi ve motivasyon gibi
duyussal 6zelliklerini de olumlu yonde etkileyerek ilerleyen siireclerde yapilacak ¢alismalara
katilim durumlarina da olumlu yonde yansimasi beklenmektedir.

Oneriler

Arastirma bulgular1 ve sonuclar1 temelinde, Teknofest gibi bilimsel icerikli proje
yarismalarinin etkililigini artirmaya ve o6grencilerin deneyimlerini iyilestirmeye yo6nelik
asagidaki oneriler sunulmaktadir:

e Ogrencilerin Teknofest gibi yarismalara katihm nedenleri arasinda insanlara faydal olma,
yenilikei tiriinler gelistirme ve kendilerini deneme istegi 6ne ¢ikmaktadir. Bu dogrultuda
Ogrencilerin iiriin gelistirme yetilerini ve toplumsal sorunlara yonelik ¢6ziim iliretme
potansiyelini artirmak amaciyla, ¢evre sorunlar1 ve stirdiiriilebilirlik gibi hem bilimi hem
de toplumu ilgilendiren konularda proje yarismalarinin sayisinin artirilmasi
onerilmektedir.

e Arastirmada 6grencilerin proje gelistirme siirecinde bilgi ve beceri eksikligi yasadiklari
tespit edilmistir. Bu eksikliklerin giderilmesi adina proje calismalar1 kapsamli ders disi
faaliyetler ve atolye faaliyetleri gibi 68rencilerin bilimsel icerikli proje gelistirme siirecine
yonelik calismalar ytiriitiilebilir.

e Ogrencilerin proje yarismalarina katihm nedenlerinden biri de &diildiir. Bu nedenle
Teknofest ve benzer igerikli projeler yarismalarinda 6diil ve tesvik mekanizmalarinin
cesitlendirilmesi Onerilmektedir. Bu durum, o6grencilerin bu ve benzer etkinliklere
katilimina y6nelik ilgi ve motivasyonlarini olumlu yonde etkileyebilir.

e Ogrencilerin proje fikirlerini giinliik yasamda karsilastiklar1 giicliiklere pratik ¢oéziimler
tiretme ve insanlarin ihtiyaclarini karsilama tizerine kurduklar1 géz ontine alindiginda, bu
tiir yarismalarin daha genis kapsamda yiriitiilmesi ve ¢esitli temalarla desteklenmesi
onerilmektedir. Bu durumun, 6grencilerin yaraticiliklarini ve problem ¢6zme becerilerini
farkh alanlarda kullanmalarina katki saglayacagi diisiiniilmektedir.

e Arastirma, ogrencilerin proje siireclerinde karsilastiklari zorluklari asmada danisman
o0gretmenlerinden destek aldiklarini ortaya koymaktadir. Ancak, alanyazinda 68retmen
rehberligi eksikligi ve ogretmenlerin icerik gelistirme ve pedagojik yeterliliklerindeki
eksiklikler dile getirilmektedir. Bu baglamda, 6gretmenlerin proje gelistirme ve yonetme
becerilerini artiracak, icerik ve pedagojik yeterliliklerini zenginlestirecek egitimlerin
yayginlastirilmasi biiyiilk 6nem tasimaktadir. Bu egitimler, 6gretmenlerin 6grencilerin
proje siireclerinde karsilasabilecekleri bilissel ve donanimsal eksikliklerin giderilmesine
yonelik daha nitelikli ve etkin destek saglamasina yardimci olabilir.

e Ogrencilerin proje siirecinde karsilastiklar1 zorluklar1 asmada ebeveynlerinden énemli
destek aldiklar1 belirlenmistir. Bu destek aginin daha da gli¢lendirilmesi amaciyla,
ebeveynlere proje yarigsmalarinin 6grenci gelisimine katkilari, proje siireci ve ebeveynlerin
bu siirecte nasil destek olabileceklerine dair bilgilendirici seminerler ve atodlyeler
diizenlenmesi dnerilmektedir.

e Arastirmada Ogrencilerin karsilagtiklar1 gli¢likleri akranlar1 araciligiyla astiklari
saptanmistir. Bu sonuctan hareketle 06grencilerin yiiriitecekleri projelerde grup
calismalarina  yer verilmesinin ve proje c¢alismalarinin  gruplar halinde
gerceklestirilmesinin yararl olacagi diisiiniilmektedir.

e Ogrencilerin proje gelistirme siirecin iiretim, tasarim ve malzeme temini ile bagvuru ve
rapor yazimi gibi asamalarda gii¢liikler yasadigi tespit edilmistir. Bu zorluklarin tistesinden
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gelmek icin, 6gretmen ve o6grencilere yonelik proje gelistirme egitimlerinin icerikleri
zenginlestirilmeli ve pedagojik yeterlilikler artirrlmalidir. Ogrencilerin bilimsel aragtirma
ve rapor yazma becerilerini gelistirecek destekleyici mekanizmalar kurulmalhdir.

e Ogrenciler, proje gelistirme siirecinde 6zellikle tasarim/iiriin olusturma, malzeme temini
ve basvuru asamalarinda dnemli giicliikler yasadiklarini belirtmislerdir. Bu zorluklarin
giderilmesi amaciyla, okullara ve 6grencilere yonelik kurumsal biitge ayrilmasi, malzeme
temini ve teknik ekipman destegi konularinda kalic1 ¢oziimler tiretilmesi ve ilgili kurum ve
kuruluslarla is birliginin artirilmasi énerilmektedir.

e Arastirma, 6grencilerin 6nemli bir kisminin hakem déniitlerinin beklentilerini tam olarak
karsilamadigini veya kismen Kkarsiladigini gostermektedir. Bu durum, o6grencilerin
projelerini gelistirme konusundaki motivasyonlarini etkileyebilir. Bu nedenle, hakem
degerlendirme siire¢lerinde daha seffaf kriterler belirlenmesi, 6grencilere projelerini
iyilestirmelerine yonelik somut ve yapic geri bildirimlerin saglanmasi Oneriler
arasindadir.

e Arastirmaya katilan tiim 6grencilerin Teknofest gibi yarismalara yeniden katilma istegi ve
bu isteklerinin temelinde basarili olma, fikir liretme, kendini gelistirme, yeni bilgiler
ogrenme ve lUlkeye katki saglama gibi motivasyonlarin bulunmasi, bu tiir yarismalarin
ogrencilerin duyussal 6zelliklerini olumlu yonde etkiledigini gdstermektedir. Bu olumlu
etkiyi artirmak ve daha fazla 6grenciyi bilim ve teknolojiye yonlendirmek amaciyla,
yarismalarin medya destegi ve goriniirliigiiniin artirilmasi 6nerilmektedir.

e Projelerin ulusal ve uluslararasi diizeyde daha fazla tanitilmasi, 6grencilerin bilimsel
yeteneklerini sergileyebilecegi ortamlarin g¢ogaltilmasi ve basarili projelerin hayata
gecirilmesi icin gerekli is birligi gibi mekanizmalarinin olusturulmasi, 6grencilerin
¢abalarinin somut sonuglara déniismesine imkan saglayabilir.

e Arastirmada proje gelistirme siireci ortaokul 6grencileri agisindan ve Teknofest proje
yarismalari acisindan ele alinmistir. Bu nedenle Teknofest proje yarismasi siirecinin farklh
diizeydeki katilimcilara yansimalarinin neler oldugunun detayh olarak ele alinmasi i¢in
farkli orneklemlerle calisilmasi ve karma yontemler arastirmalarinin yiriitiilmesi
onerilmektedir. Benzer icerikli proje yarismalarinin 6grencilere yansimalarinin neler
olabilecegi konusunda ¢alismalar da ytiritiilebilir.
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Abstract

Scientific and technological competencies play a crucial role in developing 21st-century skills and fostering
sustainable development. The enhancement of students’ scientific and technological competencies depends
not only on in-school activities but also on extracurricular activities, such as science project competitions.
In this context, this study aims to comprehensively examine the project competition experiences of middle
school students who participated in the Teknofest Aerospace and Technology Festival. The study,
conducted using a phenomenological approach within qualitative research, included 13 students from a
middle school in a metropolitan district of the Marmara Region. Data were collected through semi-
structured focus group interviews and analyzed using content analysis. The findings indicate that students’
motivations for participating in the competition were primarily driven by a desire to contribute to
humanity, develop innovative products, and challenge themselves. Although students encountered
difficulties during various stages of project development -such as production, design, and report writing-
they reported overcoming these challenges with the support of their teachers, families, and peers. The
results reveal that engaging in science project competitions positively impacts students’ cognitive, affective,
and social skills. Participation contributes to the development of problem-solving, creativity, and
collaboration competencies, while also fostering future involvement in scientific endeavors. In light of these
findings, it is recommended that the scope of project competitions be expanded, technical and financial
support mechanisms be strengthened, and training on both competition processes and project development
be made more widely available to help students sustain their motivation and minimize the challenges they
face.

Keywords: Middle school students, student experiences, project competitions, Teknofest
INTRODUCTION

In the 21st century, marked by increasing global competition, science and technology have
emerged as fundamental drivers of economic growth, social welfare, and sustainable
development, particularly in developing countries. Within this context, fostering young people’s
interest in science and technology, and engaging them in creative thinking and problem-solving
processes from an early age, is of critical importance. Ensuring that students are not only
recipients of knowledge but also capable of applying it effectively to solve real-world problems
constitutes a central goal of modern educational reforms and innovative pedagogical approaches
(Hattie, 2015). Consequently, developing students’ scientific literacy, fostering positive attitudes
toward science, and enhancing their career aspirations have become essential educational
objectives. Science education responds to this need by offering a dynamic process that cultivates
students’ scientific thinking and problem-solving skills. Notably, project-based learning (PBL) and
STEM (Science, Technology, Engineering, and Mathematics)-oriented approaches stand out
among innovative educational practices that support this dynamic learning process.
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Project-based learning provides a robust framework that enables students to develop solutions
to real-life problems and apply acquired knowledge in practical contexts (Abdul Aziz, 2019; Bell,
2010; Choiriyah, Perdana Sriyansyah & Ponco Sumanto, 2024). This approach plays a critical role
in promoting active participation in the process of acquiring scientific knowledge, thereby
facilitating deeper and more enduring learning experiences (Xu & Zhang, 2024). Evidence from
the literature indicates that PBL helps students connect with real-world contexts and contributes
to the development of scientific literacy (Hindun, Nurwidodo, Wahyuni & Fauziah, 2024; Rivet,
2003). Prior research demonstrates that PBL not only provides students with opportunities to
produce tangible outcomes but also enhances academic achievement, motivation, attitudes
toward science, scientific process skills, critical thinking, and other 21st-century competencies
(Bell, 2010; Blankenburg, Hoffler, Peters & Parchmann, 2016; Borysova, Usenko & lhnatenko,
2023; Can & Gersil, 2021; Thomas, 2000; Uysal, 2021; Zhang & Ma, 2023).

Another contemporary educational approach closely linked to PBL is STEM education, which
requires students to apply knowledge and skills from science, technology, engineering, and
mathematics disciplines to solve real-world problems. It serves as a vital mechanism for fostering
21st-century competencies (Choiriyah et al., 2024). Considering the benefits of both PBL and
STEM education, contemporary instructional practices increasingly integrate project-based STEM
teaching. Such integration allows students to experience theoretical knowledge in practical
contexts, thereby enhancing academic achievement while simultaneously strengthening
interdisciplinary connections, scientific thinking, problem-solving abilities, interest in STEM
fields, and career orientations (Tanir & Tiirkmen, 2024).

Science project competitions constitute one of the primary practices through which students are
introduced to PBL and STEM approaches. These competitions, embodying the principles of both,
serve as powerful platforms that promote scientific thinking, social and emotional development,
and active engagement in learning beyond formal school settings. By contributing to society’s
scientific literacy (Wu & Hsu, 2024), they encourage students to transform abstract scientific
knowledge into tangible products and solutions, thereby enriching their learning experiences.
National and international competitions offer students opportunities to work individually or
collaboratively, enhancing their social skills (Blumenfeld, Soloway, Marx, Krajcik, Guzdial &
Palincsar, 1991). In particular, STEM-focused competitions aim to strengthen creativity and
problem-solving abilities by enabling students to develop evidence-based products. These
competitions, grounded in PBL, support enduring learning, the application of theoretical
knowledge to real-world challenges, the integration of technology and science, and the
development of scientific process skills as well as positive attitudes toward science (Amri, 2012;
Barron & Darling-Hammond, 2008). In Turkey, national competitions such as TUBITAK's research
project contests for secondary and high school students, and Teknofest, organized by the T3
Foundation for participants ranging from primary school students to adults, represent prominent
examples of such initiatives.

The Teknofest Aerospace and Technology Festival is one of the largest science and technology
events organized in line with Turkey’s national technology initiative. Aiming to introduce younger
generations to science and technology, the event not only focuses on advanced technology
projects but also hosts competitions in various categories, including those open to elementary
school students, thereby fostering scientific interest from an early age (Teknofest, 2023).
Teknofest competitions are designed to provide students with opportunities to explore scientific
thinking processes and develop tangible projects while also strengthening Turkey’s future
infrastructure in science and technology. Such competitions allow students to present and
showcase their scientific projects at both national and international levels, while simultaneously
contributing to the development of their research skills, critical thinking, teamwork, and
presentation abilities. Blankenburg et al. (2016) note that participation in scientific competitions
increases students’ interest in fields such as science and mathematics, and that this effect endures
long after the competition. These findings demonstrate the effectiveness of competitions such as
Teknofest in enhancing students’ scientific motivation.
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Meydan (2017) emphasizes that participation in scientific project competitions organized by
TUBITAK plays a significant role in fostering students’ scientific perspectives and developing their
skills in scientific thinking, problem-solving, and self-efficacy. Similarly, Andrieiev and Andrieieva
(2024) show that STEM projects are effective in enhancing students’ life skills, such as
entrepreneurship and responsibility-taking. In this context, scientific project competitions not
only equip students with academic competencies but also provide a rich learning environment
that nurtures them as innovative and entrepreneurial individuals with both personal and social
responsibilities (Campbell, Wagner & Walberg, 2002; Sharaabi-Naor, Kesner & Shwartz, 2014).

Participation in project competitions constitutes a critical milestone in students’ educational
trajectories. Students engaged in these activities gain cognitive skills -such as problem-solving,
analytical thinking, creative product development, and critical reasoning- through direct
experience with scientific processes (Krajcik & Blumenfeld, 2006). These gains contribute not
only to cognitive development but also to affective growth (e.g., self-confidence, collaboration,
responsibility) and psychomotor growth (e.g., practical application). Furthermore, such
competitions foster interdisciplinary thinking, enabling students to understand the relationship
between science and technology and to generate novel products or solutions based on this
understanding (Erduran, 2014). Collectively, these findings indicate that scientific project
competitions significantly contribute to students’ academic, social, and personal development.

Scientific project competitions not only stimulate students’ scientific curiosity but also foster
social awareness. In attempting to solve problems encountered during their projects, students
develop a sense of social responsibility and the capacity to generate solutions that benefit society
(Lave & Wenger, 1991). Particularly in engineering- and technology-oriented projects, students
gain experience in addressing social problems through interdisciplinary collaboration (High,
Hammack, Watt, Thomas, Redmond, Jordan & Dockers, 2009; Covi¢, Simon, Fiirstner & Pataki,
2024). These competitions, beyond promoting individual achievements, also strengthen students’
abilities to contribute to humanity and the environment, while cultivating a strong sense of
responsibility (Brophy, 2006).

Participation in STEM competitions provides students with access to STEM resources, knowledge,
and skills, as well as fostering positive attitudes toward STEM (Jiang, Zhang & Lv, 2022).
Integrating STEM projects and competitions into the education system helps students enhance
their interdisciplinary thinking skills and global competitiveness (Nikitina & Ishchenko, 2023).
This integration not only enables students to gain in-depth knowledge in STEM fields but also
significantly influences their career planning. In particular, such competitions can support
students’ professional development in a sustainable way, thereby laying a strong foundation for
their future career trajectories. Indeed, the literature emphasizes that active participation in
STEM-related project competitions positively affects students’ interest in STEM careers (High et
al,, 2009; Miller, Sonnert & Sadler, 2018). Students who participate in these competitions not only
improve their technical skills but also develop lifelong learning habits, becoming individuals who
continually renew themselves (Papert, 2020). With the support of mentor teachers and families,
students gain opportunities to design more effective and original projects while simultaneously
enhancing their collaboration and problem-solving skills to overcome challenges (Mitchell,
Foulger & Wetzel, 2009).

Although scientific project competitions promote students’ scientific curiosity, enhance academic
achievement, and foster lifelong scientific thinking, both students and teachers often encounter
various challenges during the process. The literature highlights the importance of teacher
guidance in project development and emphasizes the need for improvements in planning and
mentoring, as well as the expansion of teacher training programs (Ozel & Akyol, 2016; Meydan,
2017). Similarly, Tonbul and Ata Cigdem (2024) report deficiencies in teacher and student
competencies regarding project development, while Xu and Zhang (2024) identify gaps in
teachers’ content knowledge and pedagogical skills. Lachebo, Thuo, Demissie, and Labiso (2024b)
further argue that although teachers show interest in scientific project competitions, their limited
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knowledge of research processes and mentorship reduces their ability to guide students, weakens
their encouragement of participation, and negatively affects student preparation and engagement.

Other challenges include financial constraints, insufficient materials, and limited technical
equipment (Demirel, Baydas, Yilmaz & Goktas, 2013; Edelson, Gordin & Pea, 1999; Krajcik,
Soloway, Blumenfeld & Marx, 1998; Meydan, 2017; Pinar, 2025). Additionally, the exam-oriented
structure of educational systems, the misalignment of project processes with these systems, and
the limited effectiveness of existing project writing and management training programs constitute
further obstacles to the implementation of science project competitions (Pinar, 2025; Tonbul &
Ata Cigdem, 2024). Proposed solutions in the literature include revising curricula, allocating
institutional budgets for such competitions, fostering collaborations with relevant organizations,
and enriching student and teacher training programs on project development (Meydan, 2017;
Pinar, 2025; Tonbul & Ata Cigdem, 2024; Xu & Zhang, 2024). Enhancing media support and
increasing awards are also recommended to improve the visibility and effectiveness of these
competitions. Kaykobad (2024) argues that scientists and engineers are insufficiently recognized
in society; thus, scientific competitions should receive greater visibility. Such events provide
platforms for students to showcase their scientific abilities, promote public appreciation of
science, and contribute significantly to science education. Moreover, these competitions strongly
motivate students to develop skills in scientific processes, engineering design, and 21st-century
competencies, as well as to pursue STEM careers.

Within this framework, science project competitions are expected to serve as powerful tools in
science education, offering significant opportunities for students to acquire in-depth knowledge
and skills. Accordingly, this study aims to address gaps in the literature regarding the effects of
science project competitions on science education. Although the current literature emphasizes
that PBL and STEM education foster students’ problem-solving, research, decision-making, and
innovative thinking skills while supporting scientific literacy (Abdul Aziz, 2019; Choiriyah et al.,
2024; Thomas, 2000), comprehensive studies examining the cognitive, social, and affective
impacts of nationally distinctive events such as Teknofest -prominent within Turkey’s national
technology initiative- on middle school students remain limited. Moreover, challenges in science
project development, including insufficient teacher guidance, financial difficulties, and
incompatibility with an exam-oriented education system (Demirel et al., 2013; Edelson et al,,
1999; Meydan, 2017; Pmar, 2025; Tonbul & Ata Cigdem, 2024), have not been sufficiently
explored in terms of how they are experienced from students’ perspectives within the Teknofest
context, nor how students attempt to overcome them. This research seeks to contribute to the
literature by addressing students’ sources of motivation and examining, from a holistic
perspective, the multidimensional contributions of project competitions not only to students’
cognitive gains but also to their social, affective, and psychomotor development -such as self-
confidence, collaboration, and responsibility- as well as to their development of societal
awareness.

Overall, this study investigates the effects of science project competitions on science education,
with a specific focus on Teknofest, which has seen a growing number of applications each year. It
explores the role of these competitions in fostering students’ skill development. The research
focuses on the project competition experiences of middle school students participating in
Teknofest and analyzes how these competitions contribute to their cognitive, social, and affective
development. Additionally, the study examines the challenges students face, the strategies they
employ to cope with these challenges, and the types of support they receive throughout the project
process. The findings are expected to provide valuable insights into the experiences gained
through science project competitions, how these experiences shape students’ interest in science
and technology, and how the skills they acquire influence their future educational and career
trajectories. In the long term, the results are anticipated to contribute to the integration of science
project competitions into teaching and learning processes, encourage greater participation of
young people in such events, and ultimately support societal development.
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Purpose of the Study

The purpose of this study is to conduct an in-depth examination of middle school students’
experiences during project competitions in Teknofest. Accordingly, the research problem is
framed around the following central question: “What are the perceptions of middle school students
participating in Teknofest project competitions regarding the project development process?”

Within this scope, the study focuses on students’ perspectives concerning the following sub-
questions:

e What are the reasons for students’ participation in the project competition?

e What motivates students to develop their project ideas?

e What are students’ views on the contributions of the project development process?

e What challenges do students encounter during the project development process?

¢ How do students address and overcome these challenges?

e How do students perceive the adequacy of feedback received from reviewers?

e What are students’ views regarding the improvement of their projects?

e What are students’ intentions and motivations to participate in the competition again?

Through these questions, the study aims to comprehensively reveal the multiple dimensions of
middle school students’ experiences in Teknofest project competitions, providing a holistic
understanding of their engagement, learning processes, and developmental outcomes.

METHOD
Research Design

This study was conducted using the phenomenological research design, which is one of the
qualitative research approaches. Phenomenology focuses on phenomena that are experienced but
not yet fully understood in depth, aiming to reveal individuals’ perceptions regarding specific
experiences (Holstein & Gubrium, 1994; Yildirim & Simsek, 2021). Yin (2016) also emphasizes
that phenomenological research enables the interpretive analysis of lived experiences. The
primary rationale for adopting this design in the present study was to explore middle school
students’ experiences in Teknofest project competitions from their own subjective perspectives.
The phenomenological approach allows for the identification of shared experiences among
participants, providing insight into how they perceive the process, the challenges they encounter,
and the contributions they gain, all expressed in their own words (Moustakas, 1994). Accordingly,
this study aims to explore the diverse and in-depth aspects of students’ Teknofest experiences,
offering a comprehensive examination of the effects of scientific project competitions on
participants.

Study Group

The study group of this research consisted of 13 students selected from a middle school located
in the district center of a metropolitan city in the Marmara Region during the 2022-2023
academic year. The participants were determined using criterion sampling, one of the purposive
sampling strategies commonly employed in qualitative research, which allows the researcher to
select information-rich cases based on specific criteria (Patton, 2002; Yildirim & Simsek, 2021).
The primary criterion for inclusion in the study was that students had actively and voluntarily
participated in project work outside of school hours by submitting a project application for
Teknofest. This criterion ensured that in-depth data could be obtained from students who had
directly experienced the Teknofest project processes, aligning with the research objectives.

In qualitative research, sample size is guided by the principle of data saturation, which occurs
when no new themes or information emerge from the collected data (Charmaz, 2014). Literature
indicates that for studies of similar scope, 10-20 participants are generally sufficient to achieve
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data saturation (Guest, Bunce & Johnson, 2006). In the present study, interviews conducted with
13 students provided sufficient depth regarding the main themes and participants’ experiences
related to the Teknofest project process, thus ensuring data saturation. Consequently, the data
obtained from these 13 students are considered adequate to meet the research objectives and to
present a comprehensive view of the phenomenon.

The demographic characteristics of the students included in the study group are presented in
Table 1.

Table 1. Demographic Characteristics of the Students in the Study Group

Variable n (Frequency)
Gender Female 2
Male 11
Grade level 5th grade 2
6th grade 2
7th grade 7
8th grade 2
Project category Educational technologies 5
Technology for humanity 8
Project team Individual 5
Group 8
Total 13

An examination of the students’ demographic characteristics presented in Table 1 indicates that
the study group was predominantly composed of male students (n= 11) and mostly seventh-grade
students (n= 7). Additionally, it was observed that the majority of students focused on projects
within the “technology for humanity” category (n= 8) and participated in collaborative, group-
based project work (n= 8).

Data Collection Tools

Within the scope of the study, students’ views were collected through semi-structured focus group
interviews. Accordingly, a semi-structured interview guide was developed to gather in-depth
information. The interview guide included questions designed to elicit students’ perspectives on
the following aspects:

e Reasons for participating in the competition,

e How they developed their project ideas,

e Contributions of the project development process,

e Challenges encountered during the project process,

e Strategies employed to overcome these challenges,

e The extent to which feedback from reviewers met their expectations,
e Projectimprovement processes, and

e Intentions and motivations to participate in the competition again.

The draft interview guide was reviewed by two experts in the field of science education and was
subsequently evaluated for clarity and comprehensibility through pilot discussions with two
students who had prior experience in project competitions. Based on this feedback, the final
version of the interview guide was established.

Data Collection Process

The data for this study were collected during the second semester of the 2022-2023 academic
year. Initially, students were provided with information regarding the content and scope of the
Teknofest project competition. Subsequently, students who expressed interest in participating
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were guided through the steps of the project development process outside of school hours,
allowing them to create their projects. During this process, project development activities were
conducted with nine student groups focusing on educational technologies and technologies for
humanity within the middle school category of Teknofest. Following the completion of their
projects, students prepared preliminary project evaluation reports and submitted their projects
for competition entry. For projects that successfully passed the initial screening, necessary
improvements and updates were made based on reviewers’ feedback, and detailed project reports
were prepared and uploaded to the system for the second-stage evaluation.

Prior to data collection, the necessary permissions were obtained from the school administration,
where the study was conducted, with the involvement of the students’ project advisors.
Additionally, voluntary participation forms were obtained from students, and parental consent
forms were collected to ensure that all project development activities and data collection
procedures conducted outside school hours adhered to ethical guidelines. Throughout the
research process, strict confidentiality principles were observed, and all data were analyzed
collectively for scientific purposes while safeguarding personal information.

The study data were obtained from 13 students who actively participated in the project process
and voluntarily agreed to contribute to the research. Data collection was conducted through semi-
structured focus group interviews after the completion of the project development and
competition process. The interviews were held at times convenient for the students, organized by
project groups, and lasted approximately 30 minutes per group. During the interviews, students
were informed that the information they provided would be analyzed collectively for scientific
purposes and that their personal data would remain fully confidential. All data obtained from the
interviews were documented in written form.

Data Analysis

The research data were analyzed using content analysis, a method aimed at revealing concepts
and relationships that clarify the collected data. This process facilitates in-depth processing of raw
data and allows for the discovery of new concepts and themes (Neuman, 2014; Yildirim & Simsek,
2021). MAXQDA 2020 software was utilized for data analysis and the visualization of findings.

In this study, the coding and theme development processes were conducted by a single researcher.
This approach was selected based on the researcher’s expertise and experience in the Teknofest
project competition process and qualitative research methods. To minimize potential subjectivity
associated with using a single coder and to ensure the reliability and validity of the study, various
strategies were rigorously implemented.

The entire analysis process -including data collection, coding, thematization, and interpretation
of findings- was conducted in a detailed and transparent manner. Upon completion of the
analyses, the resulting codes, themes, and findings were shared with an expert in science
education for feedback. This peer review process allowed the researcher to critically examine
potential biases, evaluate the consistency of the analyses with the data from an external
perspective, and confirm the comprehensiveness of the findings, thereby significantly
contributing to the study’s credibility and trustworthiness (Creswell & Poth, 2018).

In presenting the findings, rich and direct quotes from students were extensively included. This
strategy enables readers to observe the connection between the researcher’s interpretations and
participants’ original statements, enhancing the credibility of the findings (Miles, Huberman, &
Saldafia, 2018). Student quotations are presented using codes such as S1, S2, ... S13.

Furthermore, the findings are not only presented through emergent themes but are also
supported by detailed descriptions that contextualize the students’ experiences. This in-depth
explanation allows readers to assess the extent to which the findings can be transferred to other
contexts, thereby enhancing the study’s transferability (Creswell & Poth, 2018).

For the presentation of data, code maps and graphics were generated using MAXQDA 2020. These
visuals include the codes and lines indicating the frequency of each code. The thickness of each
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line represents the relative frequency with which the corresponding code was emphasized in the
data.

FINDINGS

The findings obtained from the study are presented under appropriate subheadings developed in
accordance with the interview questions. The results are organized based on students’ reasons
for participating in the competition, motivations for developing their project ideas, perceived
contributions of the project process, challenges encountered during the project and strategies for
overcoming them, the extent to which reviewer feedback met expectations, project improvement
processes, and students’ willingness to participate in the competition again.

Findings on the Reasons for Participation in the Project Competition

Within the scope of the study, students’ motivations for participating in the project competition
were first examined. The findings obtained from the semi-structured interviews regarding
students’ reasons for participation are presented in Figure 1.
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Figure 1. Students’ Perspectives on Reasons for Participating in the Project Competition

An examination of the findings in Figure 1, which reflect students’ perspectives on their reasons
for participation, indicates that the primary motivations were identified as “contributing to
society,” “desire to create a product,” and “effectiveness of the project idea.” These motivations
align with the characteristic of scientific project competitions as a powerful tool supporting not
only students’ scientific process skills but also their social and emotional development.

For instance, the response of student coded S7, “To present the project we made to everyone and
have it developed for the benefit of the country...” exemplifies both the “contributing to society” and
“desire to create a product” codes. Similarly, the statement of student S8, “To provide technology
beneficial to our country...” emphasizes the motivation of “contributing to society.” These findings
suggest that students’ efforts to solve problems through their projects foster a sense of social
responsibility and enable them to produce solutions that contribute to society.

Students also indicated that they participated in competitions like Teknofest due to the “desire to
challenge oneself” and the “desire to realize their ideas.” For example, student S11 expressed
“Participating in such competitions allows me to challenge myself.” reflecting the “desire to
challenge oneself,” while student S13 stated “To bring our ideas to life...” illustrating the “desire to
realize ideas.” This finding highlights that students acquire skills such as problem-solving,
analytical thinking, and creative product development by experiencing scientific processes.
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Overall, scientific project competitions like Teknofest provide students with opportunities to
explore scientific thinking processes and develop tangible projects.

Although less frequently, students also mentioned factors such as the “desire to learn new
knowledge,” “desire for self-improvement,” “desire to win the competition,” and “project awards”
as motivations for participation. For instance, student S1’s statement, “To improve myself in areas
such as software and learn from my mistakes.” reflects the codes “desire for self-improvement” and
“desire to learn new knowledge.” These findings correspond with benefits such as enhancing
academic achievement, better understanding scientific processes, developing critical thinking
skills, and engaging in research. Moreover, incentives such as monetary awards were identified as
significant factors encouraging participation in applied project competitions.

Overall, an analysis of the reasons for students’ participation in the project competition indicates
that expressions related to contributing to society, product creation, generating effective ideas,
realizing ideas, and learning new knowledge were prevalent in students’ responses. This
demonstrates that students’ motivations for participating in the Teknofest project competition
are consistent with the objectives of the competition.

Findings on the Reasons for Developing Project Ideas

Within the scope of the study, students’ approaches to developing their project ideas were
investigated. The findings obtained are presented in Figure 2.
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Figure 2. Students’ Perspectives on Project Idea Development

An examination of the findings in Figure 2 indicates that students primarily generated their
project ideas based on a desire to address human needs and to solve challenges encountered in
daily life. For example, student S5 stated, “During hot summers, everyone wants something cold.
Even if we take cold water from home, it warms up after a while. Therefore, we designed a mini
refrigerator.” while student S8 noted, “We started from the problem of snowfall in our country and
decided to produce a solution for it.” These statements exemplify the motivations of responding to
everyday problems and societal needs. Some students highlighted alternative motivations for idea
development. For instance, student S1 mentioned, “With the approval and advice of our teacher...”
indicating that the project idea was shaped with the guidance of a mentor. Similarly, student S13
stated, “While talking with my friends, we considered what kind of project we could produce.”
emphasizing collaborative idea generation. Additionally, student S9 noted, “It was a topic I was
curious about and would be useful for people.” suggesting that personal curiosity also influenced
the development process.
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Overall, the findings suggest that students’ project ideas are largely grounded in generating
practical solutions to real-life challenges and addressing human needs. This tendency aligns with
the overarching objectives that Teknofest project competitions aim to foster among participants.

Findings on the Contributions of the Project Development Process

The study also examined students’ perspectives on the contributions of the project development
process. The findings derived from semi-structured interviews are presented in Figure 3.
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Figure 3. Students’ Perspectives on the Contributions of the Project Development Process

The results presented in Figure 3 indicate that the project development process significantly
contributed to students’ cognitive skills and experiential learning. Specifically, the process
enhanced students’ acquisition of new knowledge, experiential learning, and development of
thinking abilities. For example, student S7 stated, “It contributed a lot. Here is how: I gained more
knowledge about the components. At least I developed an idea and my thinking improved.”
illustrating these gains. Students also reported that they developed competencies in scientific
research and academic reporting. Student S5 noted, “Yes. I learned unknown information by
conducting research online.” reflecting active knowledge acquisition, while S4 emphasized, “Of
course... For instance, I think it contributed to my ability to write reports.” highlighting
improvements in academic reporting skills. These outcomes correspond with the expected
learning achievements of Teknofest project competitions.

Findings on the Challenges Encountered in the Project Development Process

Students’ perspectives regarding the challenges faced during the project process were also
analyzed in detail. The findings are presented in Figure 4.
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Figure 4. Students’ Perspectives on Challenges Encountered During the Project Process

The findings in Figure 4 demonstrate that students faced a variety of challenges throughout the
Teknofest project process. Responses indicate that difficulties were most prevalent in design and
product development, material acquisition, and the competition application stages. For example,
student S7 stated, “Yes, in the process of finding parts. Also, there were errors in printing the outer
mold of the model” corresponding to the codes “difficulty in design/product creation” and
“difficulty in material acquisition.” Similarly, student S2 remarked, “Yes. Our project almost could
not be registered.” highlighting challenges during the application phase. In addition, students
indicated difficulties during the research and report writing stages. For instance, S11 noted, “I
struggled while conducting research.” reflecting challenges in the research process, and S6 stated,
“It was difficult because we tried to write the report very well.” indicating reporting-related
challenges. In contrast, students S4 and S13 reported that they did not encounter any significant
difficulties during the project process. Overall, these findings suggest that students generally
experienced the most challenges when translating their ideas into tangible products.

Findings on Overcoming the Challenges Experienced During the Project Process

Another research question addressed in the study concerns how students overcame the
challenges encountered during the project process. The findings derived from the interviews are
presented in Figure 5.
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Figure 5. Students’ Perspectives on Overcoming Challenges

The findings in Figure 5 indicate that students primarily overcame challenges through individual
efforts. For instance, student S3 stated, “I worked harder.” and S10 noted, “I tried to acquire
information.” exemplifying this approach. In addition to individual strategies, students reported
seeking support from their mentor teachers and family members to overcome difficulties. S12
remarked, “I received support from my teacher and family.” which corresponds to the codes
“mentor support” and “family support.” Students also emphasized collaborative problem-solving,
as illustrated by S7’s statement, “I worked more with my group partner.” reflecting the role of
teamwork in overcoming challenges. These findings suggest that individual effort, collaborative
work, and support from mentors and parents collectively contribute to students’ ability to
navigate obstacles during the project process.

Findings on the Extent to Which Reviewer Feedback Met Expectations

Students’ perceptions of the adequacy of reviewer feedback were also examined. The findings
regarding the extent to which reviewer feedback met students’ expectations are presented in
Figure 6.
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Figure 6. Students’ Perspectives on Reviewer Feedback Meeting Expectations

As shown in Figure 6, five students indicated that reviewer feedback did not meet their
expectations, while four students reported that feedback only partially met their expectations. For
example, S12 stated, “No, it does not meet expectations. It upset me that our work was not accepted
despite our efforts.” reflecting unmet expectations. S9 noted, “Sometimes it met expectations,
sometimes it did not.” which was coded as “partially met expectations.” Conversely, four students
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expressed that reviewer feedback adequately met their expectations. For instance, S5 remarked,
“Our expectation was to pass the threshold. We came close, but it didn’t happen. Still, I cannot blame
the reviewers. [ don’t think there was any reviewer error.” indicating satisfaction with the feedback
provided.

Findings on the Improvement of the Projects

Students’ perspectives regarding improvements made to their projects were analyzed, and the
findings are presented in Figure 7.
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Figure 7. Students’ Perspectives on Project Improvement

The findings in Figure 7 reveal students’ tendencies to enhance their projects. Most students
expressed a desire to improve their products and experiment with different materials. For
example, S2 stated, “I would have liked to use more peltier components.” demonstrating a focus on
product enhancement, while S11 noted, “I would place iron not only at the front but all around the
robot.” reflecting consideration for material changes. Additionally, some students indicated
intentions to improve their presentations or develop new projects. S10 commented, “I would have
made a more informative and technologically enriched presentation.” emphasizing presentation
quality. In contrast, four students reported that no improvements were necessary, exemplified by
S5’s statement, “I would not change anything as I believe the project was complete.” Overall, the
findings indicate that students sought to refine both the physical and material aspects of their
projects, as well as enhance their presentations for greater impact.

Findings on the Desire to Participate in the Competition Again

Finally, the study examined students’ willingness to participate in the competition again and the
reasons underlying this desire. All thirteen students indicated a desire to re-participate, and the
corresponding findings are presented in Figure 8.
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Figure 8. Students’ Perspectives on Desire to Participate Again

An analysis of Figure 8 suggests that students’ motivations for re-participation were primarily
driven by a desire to win the competition and a commitment to producing socially beneficial
outcomes. For instance, S1 stated, “Yes, because winning Teknofest is my goal.” reflecting a
competitive motivation, while S6 noted, “Yes, because I enjoy creating valuable ideas for my country
and the world.” demonstrating a socially oriented motivation. Additionally, students indicated that
re-participation was motivated by opportunities to generate original ideas, acquire new
knowledge, and experience the excitement of the competition. For example, S11 remarked, “Yes,
because one learns by challenging oneself.” highlighting the desire for personal growth, while S13
stated, “I would like to. New ideas can always help someone.” emphasizing both social contribution
and creativity. The unanimous willingness of participants to re-enter the competition underscores
the positive impact of the project development and competition experience on students.

RESULTS and DISCUSSION

Based on the positive outcomes of science-oriented project competitions, this study aimed to
examine in depth the experiences of middle school students participating in Teknofest project
competitions. Accordingly, students’ perspectives were evaluated across multiple dimensions,
including their reasons for participating, how they developed their project ideas, the contributions
of the project process, the challenges they encountered and strategies for overcoming them, the
extent to which reviewer feedback met their expectations, their efforts to improve their projects,
and their desire to participate in future competitions.

The study first investigated students’ reasons for participating in the competition. The findings
indicated that their primary motivations were the desire to contribute to society, create a tangible
product, and test themselves. Similarly, Topcu and Kumru (2022) examined students’
participation in science fair projects and highlighted societal benefit as a key motivator. Karaer
and Soytiirk (2021) also emphasized that students aimed to prepare projects for the benefit of
humanity. Tarhan and Giilmez (2021), who investigated project-based learning activities to
develop entrepreneurial skills among students in Japan, noted that the ultimate goal of projects
was to provide societal benefits. Cetin and Sengezer (2013) likewise reported that students
believed their project work contributed to society. Another common motivation was the desire to
produce a tangible product. Prior literature indicates that when students think of the project
process, product creation is one of the first associations that comes to mind (Karakog¢ Topal, 2022;
Topcu & Kumru, 2022). In the context of Teknofest, students actively engaged in developing
projects that could benefit society, which likely explains why their responses emphasized societal
contribution and product creation as the main sources of their project ideas. In addition, students
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cited acquiring new knowledge, self-improvement, the desire to win the competition, and
potential project awards as participation factors. Participation in science competitions is closely
associated with curiosity, the desire to learn, and personal development (Blankenburg et al., 2016;
Meydan, 2017). Czerniak and Lumpe (1996) found that students’ motivations included learning
new information, improving academic achievement, and receiving recognition or awards.
Similarly, Dionne, Reis, Trudel, Guillet, Kleine, and Hancianu (2012) noted that interest in
scientific inquiry, personal satisfaction, self-improvement, and socialization were important
motivational factors in engaging in science project work. These findings suggest that project
competitions are not merely competitive events but also rich learning environments where
students can satisfy scientific curiosity, acquire new knowledge, and enhance academic skills. In
other words, participation allows students to actively engage in scientific processes, fostering
problem-solving abilities, creativity, and knowledge construction.

The study also examined how students developed their project ideas. Findings revealed that ideas
were primarily generated in response to identified needs, personal curiosity, and everyday life
problems. Prior research supports this, indicating that middle school students’ motivations for
project creation often stem from the desire to solve practical problems encountered in daily life
and to explore areas of personal curiosity (Blankenburg et al., 2016; Czerniak & Lumpe, 1996;
Karaer & Soytiirk, 2021; Ozbek & Dagyar, 2025). Yerdelen-Damar and Soyalp (2016) found that
students often selected project topics that offered practical benefits and addressed frequently
encountered problems. Eloy, Palmeira Ferraz, Silva Alves, and de Deus Lopes (2023) also noted
that students’ science and engineering projects predominantly focused on solving everyday
problems. Consistent with these findings, students in the present study developed projects to
address challenges they or others faced in daily life, satisfying curiosity while strengthening
problem-solving skills and fostering creativity. Through this process, students not only applied
scientific methods but also developed social responsibility and awareness of their communities.

The findings indicate that the project process contributes to students’ acquisition of new
knowledge, practical experience, and the development of their thinking skills. Scientific project
competitions provide opportunities for students not only to acquire theoretical knowledge but
also to consolidate it through practical application. Blankenburg et al. (2016) emphasized that one
of the primary reasons students participate in science competitions is the desire to acquire new
knowledge. The literature highlights that such competitions give students opportunities to gain
knowledge, enhance creative and critical thinking, and engage in strategic problem-solving (S6zer,
2017; Yerdelen-Damar & Soyalp, 2016). Consequently, science competitions and projects
constitute a valuable educational tool that not only fosters knowledge acquisition but also enables
students to apply this knowledge in creative ways.

The process of developing scientific projects also exposes students to various challenges. In this
study, students reported difficulties in stages such as production, design and material acquisition,
application submission, and report writing. One of the primary challenges is selecting an
appropriate project topic and transforming it into a scientific question—that is, defining and
clarifying the problem (Blankenburg et al., 2016; Demirel et al., 2013). The literature also notes
that students frequently face financial and technical constraints, as well as difficulties in
conducting research and writing reports (Demirel et al., 2013; Edelson et al., 1999; Krajcik et al,,
1998; Lachebo, Thuo, Labiso, & Demissie, 2024a). In particular, challenges in report writing often
stem from insufficient research skills and limited experience with writing techniques. Yerdelen-
Damar and Soyalp (2016) report that students developing scientific projects frequently struggle
with testing their ideas, constructing models, and acquiring necessary materials. Such challenges
may arise from inadequate financial resources in schools (S6zer, 2017; Lachebo et al.,, 202443,
2024b), as well as insufficient knowledge and expertise among both students and teachers
(Lachebo et al., 2024a, 2024b), potentially slowing project progress. In the present study, students
indicated that they overcame challenges through individual and group efforts and by seeking
support from teachers and families. Previous studies similarly emphasize that group
collaboration, teacher guidance, and parental support help reduce difficulties in project work
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(Ayvaci & Coruhlu, 2010; Demirel etal., 2013; Meydan, 2017). Bowen and Stelmach (2020) further
highlight that students receive parental assistance in idea generation, material acquisition,
accessing information, communicating with experts, obtaining technical and financial support,
and sustaining motivation. Considering the multifaceted nature of project development, support
from peers, teachers, and parents is likely to positively influence students’ motivation and
commitment to completing their projects successfully.

The study also found that students wishing to improve their projects primarily aimed to refine the
product, materials used, and presentation. The literature similarly indicates that while students
are motivated to produce original products, they often encounter difficulties in developing
innovative outputs due to both cognitive and technical deficiencies (Demirel et al., 2013; Lachebo
etal,, 2024a). Conducting projects under teacher guidance and with parental support is therefore
considered effective in overcoming these challenges.

Finally, all participants expressed willingness to take part in future project competitions. Their
motivations included achieving success, generating ideas, self-improvement, learning, and
contributing to society. Such motivations reflect the positive impact of project competitions on
students’ cognitive, affective, social, and psychomotor development. Walan and McEwen (2018)
emphasize that science and technology competitions significantly enhance students’ 21st-century
skills -particularly collaboration- increase interest in STEM fields, and positively influence
classroom learning. These gains also enhance motivation and engagement, which are likely to
encourage continued participation in related activities.

Recommendations

Based on the findings and conclusions of the study, the following recommendations are proposed
to increase the effectiveness of science-oriented project competitions such as Teknofest and to
enhance students’ experiences:

e Students’ primary motivations include contributing to society, developing innovative
products, and testing personal abilities. To strengthen these skills, it is recommended that the
number of competitions addressing science- and society-relevant topics -such as
environmental issues and sustainability- be increased.

e Gaps in students’ knowledge and skills during the project process were identified. To address
these deficiencies, project-based activities should be complemented with extracurricular
programs and workshops focused on scientific project skills.

e As awards are a motivating factor, competitions such as Teknofest should implement
diversified reward and incentive mechanisms to increase student interest and motivation.

e Since students often base project ideas on solving real-life challenges and societal needs,
competitions should be expanded in scope and supported with diverse thematic areas. This
approach is likely to foster creativity and problem-solving skills across multiple domains.

e The study shows that students relied heavily on teacher guidance, yet the literature highlights
gaps in teachers’ mentorship, content knowledge, and pedagogical competence. Training
programs should therefore be expanded to enhance teachers’ expertise in project
management, content knowledge, and pedagogy.

e Students also received significant parental support. To strengthen this, seminars and
workshops for parents should be organized to explain the educational benefits of project
competitions, the project development process, and strategies for involvement.

e Because students frequently collaborated with peers to overcome challenges, future projects
should encourage group-based implementation.

e Students faced difficulties in production, design, material procurement, submission, and
report writing. To address these, project development training for teachers and students
should be enriched, with a stronger focus on scientific research and report-writing skills.
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e Given that many students struggled with design, material procurement, and submission,
schools and students should receive institutional budgets, access to materials, and technical
equipment. Partnerships with relevant organizations should be strengthened to provide
sustainable support.

e Many students felt reviewer feedback did not fully meet their expectations. To address this,
reviewer evaluation processes should use transparent criteria and provide constructive,
actionable feedback.

e Since all students expressed willingness to participate in future competitions, enhancing
media coverage and visibility of events like Teknofest is recommended to further boost
engagement and national interest in STEM.

e Expanding national and international promotion, creating additional platforms for
showcasing student projects, and establishing mechanisms to implement successful projects
could help ensure that students’ efforts lead to tangible outcomes.

e This study focused on middle school participants in Teknofest. Future research should
investigate impacts on students at other educational levels, using diverse samples and mixed-
method approaches. Comparative studies of similar project competitions could also yield
broader insights.
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