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Ozel Yetenekli Ogrencilerin Proje Uretme Siireclerine
Yonelik Hazirlanan Proje Egitiminin Degerlendirilmesi’

Hakan Sevki AYVACI, Ayse DURMUS?

Ozet

Bu calismada ozel yetenekli 6grencilere yonelik bir proje egitimi
programi hazirlanmis ve etkililigi degerlendirilmistir. Calisma
nicel yaklasima ait basit deneysel desen kullanilarak, 2021-2022
egitim-ogretim yili guz déneminde Trabzon'da bulunan bir
BILSEM'de arastirmaci tarafindan acilan atélyelere génulld
olarak katilan, daha énce proje egitimi almamis/proje raporu
yazmamis 9 Bireysel Yetenekleri Fark Ettirici (BYF) grubu
ogrencisi ile yuaratalmduastar. Calismanin veri toplama araclari
arastirmaci tarafindan gelistirilmis olan, o&grenci rehber
materyalleri ve proje izleme ve degerlendirme formudur.
Calismada veri toplama aracglari olarak kullanilan etkinlik
formlarindan ve proje izleme ve degerlendirme formundan
elde edilen ogrenci cevaplari her bir proje basamaga ait
kriterleri saglama duzeyi degerlendirilmistir. Calismadan elde
edilen sonucglara goére o©zel yetenekli 6grencilerin hazirlanan
proje egitiminden sonra projenin planlama asamasinda
bilimsel kaynaklari etkili bir sekilde tarayarak proje konularina
yonelik literatdra ve literatlur ozetini raporlastirmakta sorun
yasamadiklari, uygulama asamasinda projelerinin yontem
bolimund  raporlastirmakta  zorlandiklari, degerlendirme
asamasinda ise ortaya koyduklari Granleri veya elde ettikleri
verileri tartisip ulastiklari sonucglari raporlastirmakta yetersiz
kaldiklari tespit edilmistir. Hazirlanacak egitim surecinden
daha verimli sonucglar alinabilmesi icin etkinlik sayisi veya
uygulama suresinin artirilmasi énerilmektedir.
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Giris
Bir toplumu olusturan her bireyin sahip oldugu bilissel, duyussal,
psikomotor donanimlari ve bireysel farkliliklari toplumlar icin dnemli bir
potansiyel olmakla birlikte beseri bir sermayedir. Ancak bir toplumu
bulundugu cagin ilerisine tasiyip, yuksek uygarlik seviyesine ulastiracak
bilim, teknoloji, ekonomi, politika, spor, sanat ve egitim gibi her turlu
alandaki degisim ve gelisimler Uzerinde, hi¢c sUphesiz ki ustun zihin
glucune ve Ozel yetenege sahip bireylerin itici ve etkili bir gucu vardir
(Eng, 2019; Reis ve digerleri, 2021, Sternberg, 2020; VanTassel-Baska,
2021). Gecmisten gunumuze kadar toplumlara yon veren, ¢cag acip ¢ag
kapatan verimlilik, Uretkenlik gibi &zelliklere sahip olan 6zel yetenekli
bireylerin zeka ve yeteneklerinin gelistiriimesine firsat verilmesi ve
potansiyellerini en Ust duzeyde kullanabilmelerinin saglanmasi hem
Ulkelerin hem de toplumlarin buglinu ve gelecegdi acisindan énemlidir
(Los Angeles Unified School District [LAUSD], 2020; State of New Jersey
Department of Education [SNJDE], 2020). Genellikle bir bilim insani, bir
lider veya bir sanatci olarak karsimiza ¢ikan bu bireylerin sahip olduklari
zeka ve yeteneklerini en yuksek duzeyde kullanabilmeleri ve var olan
potansiyellerini gerceklestirebilmeleri icin onlari sadece her gun okula
getirebilmis olmanin &tesinde, ihtiyac duyduklari farklilastiriimis,
nitelikli egitim programlari ve 6grenme ortamlarinin hazirlanmasi da
gerekmektedir (National Association for Gifted Children [NAGC], 2023).
Ozel yetenekli bireylerin egitimleri Glkeden Ulkeye farklilik gdsterirken
Ulkemizde Milli EQitim Bakanhdi Ozel EJitim Rehberlik ve Danisma
Hizmetleri Genel Mudurlugune bagh Bilim ve Sanat Merkezleri
(BILSEM) tim sosyoekonomik duzey ve kultUrel tabakadan gelen ézel
yetenekli 6grencilerin tanilanmasini, tanilandiklari alanlara goére &zel
egitim ihtiyaclarini  karsilamay! temel almaktadir. BILSEM'lerde
‘“vetenekleri acisindan yaratici, akranlarindan daha hizl, farkli, kalici ve
derin 6grenen’” 6zel yetenekli 6grencilerin kesif, icat, inovasyon, iletisim,
liderlik, sosyal ve sanatsal beceriler kazanmalari, genis bir dunya
gorusune ve hur bilimsel dusunme gucune sahip, bilimsel dusunce ve
davranislarla estetik degerleri birlestiren, Ulke kalkinmasina katkida
bulunan, bilim ve teknoloji Ureten, problem c¢oézen, kendini
gerceklestirmis bireyler olarak yetismeleri, bilimsel calisma disiplini
kazanmalari, toplumun ihtiyaclari karsilamaya ydnelik projeler
gerceklestirebilmeleri amaclanmaktadir (Milli Egitimm Bakanhgi [MEB],
2019). BILSEM'lere kaydi yapilan ve 6rgin egitimlerine akranlariyla
birlikte kendi okullarinda devam eden 6zel yetenekli 6grenciler okuldan
arta kalan vakitlerinde BILSEM'lerde yetenek alanlarina gére sirasiyla
Uyum, Destek Egitim, Bireysel Yetenekleri Fark Ettirici, Ozel Yetenekleri
Gelistirici, Proje Uretimi ve Yoénetimi programlarina alinmaktadirlar.
BILSEM'lerde yUrutllen uygulamalarin temelinde proje Uretme ve
gelistirme calismalari yer almakta (MEB BILSEM Yénergesi, 2019) ve
sahip olduklari yetenekleri ve yuUksek potansiyelleri géz &énunde
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bulundurularak ézel yetenekli 6grencilerden bireysel, ulusal ve evrensel
boyutta gercek yasam problemlerine yonelik fikirler, c¢dézUmler,
algoritmalar gelistirmeleri, Urun, faydali model veya patent gelistirerek
0zgun projeler Uretmeleri beklenmektedir (Dagyar ve digerleri, 2022;
MEB, 2019; Ozbek ve Cho, 2022; Redding ve Grissom; 2021).

BILSEM'lerde yuratulen proje calismalarinin disiplinler arasi calismalari
tesvik ederek &zel yetenekli 6grencilerin ilgi alanlarini kesfetmelerini,
gercek dunya problemlerine ¢cozumler Uretebilmelerini, derinlemesine
ogrenmelerini destekledigi, 6zgun dusunme, yaraticilik ve bagimsiz
calisma becerilerinin gelisimine katki sagladigi, dusuncelerini acik ve
etkili bir sekilde yazili/sézIU olarak baskalariyla paylasma deneyimi
kazandirdigl bilinmektedir (Cetinkaya, 2021; Karademir, 2016; Kirkan,
2018; Sak, 2017). Ancak yapilan bazi calismalarda BILSEM'lerde yapilan
proje calismalarinin amacina tam olarak ulasamadigl, bazi &ozel
yetenekli 6grencilerin 6zgun projeler Uretme potansiyelinde olmalarina
ragmen bu surecte sahip olduklari yeteneklerini ve potansiyellerini
urtne dénusturmekte, motivasyonlarini koruyarak proje calismalarini
basariyla tamamlamakta zorluklar yasadiklari tespit edilmistir (Ahn ve
Cho, 2021; Nacaroglu ve Arslan, 2019; NAGC, 2021; Neumeister ve Burney,
2021; Ozarslan ve Cetin, 2018; Ozbek ve Cho, 2022; Ozbek ve Kdse, 2022).
Ozel yetenekli 6grencilerin 6zgun proje fikri bulma, kaynak arastirmasi,
arastirma problemini ve amacini ortaya koyma, ¢calisma yontemini ve
orneklemi belirleme veri toplama veri analizi, rapor yazimi gibi bazi
proje sureclerinde birtakim sorunlar yasadigi tespit edilmistir (Borekci,
2018; Ceken, 2021; Cetinkaya, 2021, Erdogan, 2018; Johnsen ve Goree,
2021; Kayisdag, 2018; Nacaroglu ve Mutlu, 2018; Ozarslan, 2019; Ozel ve
Akyol, 2016; Sak, 2017; Sergeyeva ve digerleri, 2021). Bazi 6zel yetenekli
ogrenciler, proje Uretme surecinde problem durumunu hissedip ortaya
koyabilseler bile probleme ybdnelik ¢6zum Uretme surecinde
ilerleyememekte ve bu sebeple proje gelistirme surecinden
vazgecilebilmektedirler (Ozarslan, 2018; Ozbek ve Dagyar, 2022). Ozel
yetenekli &grenciler ve BILSEM'lerde gdrev yapan danisman
ogretmenler, bilimsel proje hazirlama ve akademik rapor yazma
sureclerinde kendilerini yeterli gérmediklerini ve bu konuda egitim
beklentilerinin oldugunu ifade etmislerdir (Johnsen ve Goree, 2021;
Nacaroglu ve Arslan, 2019; Ozarslan, 2019; Sak, 2017; Vantassel-Baska ve
Stambaugh, 2005;).

Gercek dunya problemlerine yenilik¢i ve etkili ¢cdézUmler Uretme,
girisimcilik ruhu ve inovatif dusunceleriyle ulusal ve evrensel basarilara
imza atan, toplumlarin surdurulebilir gelisimi ve ilerlemesinde, bilim,
teknoloji ve medeniyetin gelismesi ve kusaklar boyu aktarilmasinda
topluma deger katma potansiyeli olan 6zel yetenekli 6grencilerin proje
calismalarinin verimli ve basarili bir sekilde gerceklestirilmesi kritik
dneme sahiptir. Bu baglamda proje Uretme sirecinde BiLSEM'lerde
yasanan sorunlarin giderilmesine dayanan, 6zel yetenekli égrencilerin
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yaratici  proje Uretkenligine temel olusturacak uygulamalarin
planlanmasi, tasarlanmasi ve yurutulmesi 6onem arz etmektedir.
Bireysel, ulusal ve evrensel olcekli gercek dunya problemlerinin ortaya
konulmasi, bu problemlerin ¢cézimune yonelik Urun, faydali model veya
patent gelistirerek 6zgun projeler Uretilmesi sureclerine asama asama
rehberlik edilmesi yapilacak uygulamalarin temelini olusturmalidir
(Ozbek ve Kose, 2022). Literatirde BILSEM'lerde yurutulen proje
calismalarina yonelik arastirmalarda danisman &gretmenlerin proje
uretme asamalari ve surecleri ile ilgili yeterli bilgiye sahip olmadiklari
(Mutlu ve Nacaroglu, 2018; Ozarslan, 2019; Ozturk, 2019; Semiz, 2021;
Tuncer, 2019) gdz 6nune alindiginda uygulama sureclerinde, alaninda
proje calismalarl ydrUten lisansustu egitim almis arastirmacilardan
akademik destek alinmasi o6nerilmektedir (Ozarslan, 2019). Bu
calismada &zel yetenekli 6grencilere yonelik bir proje egitimi programi
hazirlanmis ve etkililigi degerlendirilmistir. Calismanin &zel yetenekli
ogrencilere yonelik gelistirilen proje egitimi programiyla 6zgun bir
deger tasimasi ve dzel yetenekli 6grencilere ve danisman égretmenlere
rehber olmasi, elde edilen sonuclariyla diger arastirmacilara fikirler ve
oneriler sunmasi yonuyle literature katki saglayacagi dusunulmektedir.
Bu calismanin amaci &zel yetenekli ogrencilerin proje Uretme
sureclerinin  gelistirilmesine  yoénelik hazirlanan  proje egitimi
programinin etkililiginin degerlendirilmesidir.

Yontem

Ozel yetenekli dgrencilerin proje Uretme sureclerine yonelik ADDIE
modeli ile gelistirilen etkinliklerin etkililigin degerlendirilmesi sureci
nicel yaklasima ait basit deneysel desenle yurutulmustur. Kontrol grubu
olmadan tek grup Uzerinde mudahale &ncesi ve sonrasinda
ogrencilerden alinan verilerin karsilastirilarak arastirmanin bagimli
degiskenine etkisinin test edilerek bir yargilya varilmasindan oturu
(BUyukdzturk ve digerleri, 2019; Fraenkel ve digerleri, 2018) bu ¢calismada
bu desen tercih edilmistir.

Calisma Grubu

Bu calisma 2021-2022 egitim-6gretim yili guz déneminde Trabzon'da
bulunan bir BILSEM'de arastirmaci tarafindan acilan atélyelere génullu
olarak katilan, daha 6nce proje egditimi almamis/proje raporu yazmamis
9 BYF grubu o6grencisi ile yurutulmustur. Calismanin bilimsel arastirma
ve etik kurallarina uygunlugunu saglamak adina arastirma grubuna
yoénelik yapilacak uygulamalar ve kullanilacak veri toplama araclari icin
etik kurul ve bilimsel calisma izinleri, 6grenci velilerinden ise
Bilgilendirilmis Veli Onam Formu alinmistir. Arastirma kapsaminda yer
alan dégrencilerin katilimcr gizliligini saglamak adina égrenciler O1, O2,
.. 09 seklinde kodlanmistir.
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Veri Toplama Araclari

Bu calismanin veri toplama araclari 6grenci rehber materyalleriile proje
izleme ve degerlendirme formudur.

Ogrenci Rehber Materyalleri

Bu calismada proje uUretme surecinin her bir basamagina yonelik
toplam on etkinlik gelistirilmistir. Arastirmaci tarafindan gelistirilen
taslak o6gretim materyalleri uygulama oncesinde fen bilgisi egitimi
alaninda uzman dort 6gretim elemani, 6zel egitim alaninda uzman bir
dgretim elemani, iki BILSEM fen bilgisi danisman éJretmeni ve Turkce
egitimi alaninda uzman bir &gretim elemaninin  goéruslerine
sunulmustur. Hazirlanan rehber materyallerin 6grenciye uygunlugu,
islevselligi, kullanislihgl, calismanin amacini gerceklestirmeye katkisi
konularinda uzman gérusleri dogrultusunda ikna olunmus ve égrenci
rehber materyallerine son hali verilmistir. Her bir proje Uretme sureci
basamagina ait hazirlanan etkinlikler Tablo T'de sunulmustur.

Tablo 1
Proje Uretme Sureci Basamadi-Etkinlik Belirtke Tablosu
Etkinlik icerik
Etkinlik 1 Bilim, Bilimsel Arastirma ve Bilimsel Proje ile ilgili Temel
Etkinlik 2 Kavramlar
Proje Fikrinin Belirlenmesi
Is Planinin Olusturulmasi
Bilimsel Kaynaklarin Taranmasi ve Siniflandiriimasi

Etkinlik 3 Problemin Belirlenmesi

Etkinlik 4 Degiskenlerin Belirlenmesi ve Ortaya Konulmasi
Projenin Giris Bolumunun Raporlastirilmasi

Etkinlik 5 Bilimsel Arastirma Yaklasim ve Modellerinin Belirlenmesi

Olcme/Veri Toplama Yaklasim ve Yéntemlerinin

Belirlenmesi

Projenin Yontem BolUmunun Raporlastiriimasi
Etkinlik 6 2D, 3D Tasarim Uygulamalari/ Deneysel MUdahale
Etkinlik 7 Verilerin Toplanmasi
Etkinlik 8 Verilerin Analizi

Projenin Bulgular BolUmunun Raporlastiriimasi

Etkinlik 9 Projenin Tartisma, Sonuc ve Oneriler Bélumlerinin
Raporlastiriimasi
Etkinlik 10 Projenin Yazili ve S6zIU Sunumu

Gelistirilen etkinliklerden olusan birkag kesit Resim T'de sunulmustur.
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Resim 1
Gelistirilen Etkinliklerden Olusan Kesitler

ETKINLIK 1-OGRENCi CALISMA KAGID!

Kullanacaginiz kaynakiarin givenilir olup olmadigina nasil Karar vereceksiniz?

Literatir taramanizi yaparken sirasiyla hangi asamalari
kullanmayi ve nelere dikkat etmeyi planiryorsunuz?
Bu alan taramasi icin sGrdarlebililk e ilgili neleri /
cin surdbroleniinik e il Yapilan galismalan arastinrken hangi kaynakian kullanmay tercin /
arastirmaniz gerektigini Giisindyorsunuz? la /
€xttiniz? Neden?
. J \ /

o 3
hangi tlr ulagirsinez ] [ Yapilan galismalan arastirmak igin hangi siteleri kullandiniz? Neden? ﬂ

Literatdr taramast arastirma konusunun _

haritasinin cikanimasi sirecidir. Benim
arastrdigim konu daha Snce calisimis
mi? Kimler calismis? Konu hangi acidan “Literatdr taramasinin arastirma konusuyla ilgili olmasi ve ilgili alan derinlemesine incelemesi icin
ve nasil bir yontem ile incelenmis? arastirma konusuna yonelik anahtar kelimeler olusturulabilir.

Arastrmacinin zihninde tam bu sorulara
cevap veren iigratir, taramas: gerei gibi
yapilmis demektir. Bu nedenle [BEGALIK

~Etkili anahtar kelime belirleme arastirma yapilacak konu ile ilgili calismalara ulasma imiany verir. Bu
siirete cok fazla anahtar kelime olusturulmasi yerine, birkag anahtar kelime belirienmesi daha etkili

olacakur.
taramasi  kaynaklann  kinyeleri  ile
listelenmesinden Gt  bir  caba “Baslangictaki anahtar kelimeler ile istenilen sonuclara ulasilamadiginda ise bu kelimeler

~Bununia birlikte detayli ve gelismis taramada; “baslik, yazar, anahtar kelimeler” seceneklerinden bir

gerektirmektedir. degistirilerek tarama gerceKlestirileilir.
‘ va da birkag! kullanilarak tarama yapilabilir-

Arasurma  yepuginiz  disipline  gore Literatiir Taramas: Hangi Asamalardan =0 Detay iz darama Nazt yapial
g taramasinda  basvurulacak Olusmaktadir?
kaynaklar cesitlenmekte ve
farkiilasmaktadir. Bu nedenle lSeratii 1 anahtar in beli i
tarsmanin belli  bagh  asamalan Literatiir taramasina baslarken arastirmaci bir baslik belirler
bulunmaktadir. ve bu baslik kapsaminda konunun hangi kapsamda
= karar verir.

2- Arama stratejisinin planlanmasi
Belirlenen konu kapsaminda hangi kaynaklanin kullanilacagi

tespit edilmeli, bu kaynaklara erisme durumu belirlenmelidir.

Tam bu siireg bir plan gabilinds. yarataimelidir.

3-Taramanin alt parcalara bolunmesi ve siniflandinimast

Arastirma sorusuna iliskin cesitli alt basiikiar olusturularak
Gylece ulasilan

karsilasunimasi ve birbiri le iliskisinin kurulmas: momkiin

olacakur. Bu noktada tarama yaparken karsiniza gikan

gvenirligi oldukga dnemlidir. Bu nedenle erisilen
kaynaklarin yazar, eserin yayim yeri kontrol edilmelidiir.

4- Literatiir taramasinin degerlendirilmesi
Literatiir i en Gnemii

biri de not almakuir. Bu asamada erisilen kaynaklarin Karisik
bir sekilde not alinmasi ileride birgok sorunun olusmasina
neden olacakurr. iyi bir [if&XatHL degerlendirme planii, anlasilic
bir not tutmay gerektirmektedir. Notlan birlestirme sureci de
bir diger Gnemli konudur. Kaynak taramas! yaparken sistemli
Ve dizenli bir galisma tarzini benimsenmelidir.

Proje izleme ve Degerlendirme Formu

Bu calismada proje izleme ve degerlendirme formu &grencilerin
hazirlamis olduklari projelerin degerlendirilmesi amaciyla kullaniimistir.
Arastirmaci tarafindan gelistirilmis olan taslak halindeki proje izleme ve
degerlendirme formu fen bilgisi egitimi alaninda uzman U¢ 6gretim
elamaninin goéruslerine sunulmustur. Alinan donutler dogrultusunda
gerekli duzeltmeler yapildiktan sonra, formun pilot calismasi
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yapilmistir. Bu kapsamda dnceden hazirlanmis dort ayri proje raporu
arastirmaci  ve bir BILSEM 6gretmeni tarafindan ayri ayri
degerlendirilmis ve yapilan puanlamalar dogrultusunda bagimsiz
gozlemciler arasi uyum %76 olarak hesaplanmistir. Son hali verilen proje
izleme ve degerlendirme formu, planlama, uygulama ve degerlendirme
olmak Uzere ug¢ ayri boélum, her bolum de farkli sayida madde
icermektedir. Maddeler 1, 2, 3, 4 ve 5 olarak derecelendirilmistir.

Veri Toplama Sireci

Proje egitimi programinin uygulama sureci asagidaki adimlar
izlenerek gerceklestirilmistir: Ogrenciler atdlyelerde her 6grenciye bir
bilgisayar dusecek sekilde yerlestirilmislerdir. Her uygulama
baslangicinda &grencilerin istegi Uzerine kagit israfini dnlemek
amaciyla Google Forms formatinda hazirlanan etkinlik formlarinin linki
ogrencilere mail olarak iletilmistir. Uygulama surecinde ogrenciler,
arastirmaci ve bir BILSEM 6gretmeni gdzetiminde birbirleriyle iletisim
kurmadan etkinlik formlarindaki sorulari ayri ayri cevaplamislardir.
Etkinlik formunda yer alan sorular Google Forms Uzerinde kisimlar
halinde duzenlenerek &grencilerin onceki kisimlara donmeleri
kisitlanmis, uygulama sonunda uygulama oncesinde verdikleri cevaplar
uzerinde degisiklik yapmalari engellenmistir. Boylece hem égrencilerin
uygulama oncesinde verdikleri cevaplardan hareketle on bilgileri ve
ihtiyaclari belirlenmis, hem de uygulama &ncesinde ve sonrasinda
verilen ogrenci cevaplari karsilastirilarak uygulamalarin etkisi test
edilmistir. Etkinlik formlarina cevap verirken birbirlerinin fikirlerinden
etkilenmemeleri adina, etkinlik formunda doldurulmasi istenen
kisimlarin  butun ogrenciler tarafindan dolduruldugundan emin
olunduktan sonra ogrencilerin etkinlik formunda yer alan sorulara
verdikleri cevaplari sesli olarak ifade etmeleri istenmistir. Bu sekilde
kendi dusuncelerini &zgurce ifade edebilecekleri, etkilesimli ve
tartismaya acik bir 6grenme ortami olusturularak ogrencilerin
anlamakta zorlandiklari kisimlarin, etkinliklerin ¢alisan ve calismayan
yonlerinin belirlenmesi hedeflenmistir. Ayrica égrencilerin akranlariyla
birlikte o6grenmesi de ise kosularak, kendi o6grenme sureclerini
belirleme ve sekillendirme konusunda daha fazla kontrol sahibi
olmalari, elestirel dusunme becerilerini gelistirmeleri, farkh bakis
acilarini anlamalari, iletisim yeteneklerini guclendirmeleri ve 6grenme
surecine aktif katilimlarinin saglanmasi hedeflenmistir. Bazi etkinlikler
ogrencilerin bireysel, bazi etkinlikler ise gruplar halinde calismalarini
gerektirmistir. Gruplar, yapilacak etkinlige bagli olarak &grenci
tercihlerine veya arastirmaci tercihine gore olusturulmustur. Ayrica
atélye suUrecinde ogrencilerden proje raporu hazirlamalari istenmis,
ogrenciler bu sUrecte kendi tercihlerine gdre 3 gruba ayrilmis ve 3 ayri
proje yurutmuslerdir. SUrecte arastirmaci tarafindan égrencilere proje
danismanligl yapiimistir. Uygulamalar BYF grubunda égrenim goren
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ogrencilerle acilan iki farkli atolye kapsaminda her atdlye haftada 5 ders
saati surecek sekilde, on hafta boyunca yurutulmustuar.

Verilerin Analizi

Calismada veri toplama araclari olarak kullanilan etkinlik formlarindan
ve proje izleme ve degerlendirme formundan elde edilen 6grenci
cevaplari her bir proje basamaga ait kriterleri saglama duzeyi
degerlendirilmistir. Kriterler olusturulurken ilgili literatur, fen bilgisi
egitimi alaninda iki uzman, &zel egitim alaninda bir uzman ve U¢
BILSEM danisman &gdretmeninin  gdérudsleri  alinmistir.  Etkinlik
formlarindan elde edilen verilerin degerlendirilmesinde proje
basamaklarina yonelik olusturulan kriterler Tablo 2'de sunulmustur.

Tablo 2
Proje Basamaklarina Yonelik Olusturulan Kriterler
Proje Basamaklari Kriterler

Bilimsel Kaynaklarin Yapacadi arastirmalar icin guvenilir ve konu
Taranmasi ile iliskili kaynaklari belirler.
Bilimsel Kaynaklarin Kaynak arastirmalari sonucunda yapilan
Siniflandirilmasi ve calismalar arasindaki  benzerlik  veya
Raporlastiriimasi farkhliklari ortaya koyar.

Cozulmesi gereken problemi fark eder.
Problemin Tanimlanmasi  CozUlmesi gereken problemin tanimini agik

E bir sekilde yapar.
LCU Deg@kenler!n Arastirmanin bagiml, bagimsiz ve kontrol
Belirlenmesi ve Kontrol . o . ) .
Lo : . degiskenini dogru bir sekilde belirler
a Edilmesi
Bilimsel Arastirma . .
. Hangi arastirma yaklasim ve modelini
Yaklasim ve Modellerinin N > o .
. . kullanacagl hakkinda dogru fikirler Uretir.
Belirlenmesi
Olcme/Veri Toplama Hangi olcme  araclarini kullanacagi
Yaklasim ve hakkinda dogru fikirler aretir
Yontemlerinin Olcme araclarini nasil kullanacagdi hakkinda
Belirlenmesi dogru fikirler Uretir.
Problemin ¢ézUmune yonelik amaca uygun,
yenilikgi ve 6zgun bir tasarim olusturur
ve/veya bir Urun ortaya koyar.
© Tasarimin ¢alisan ve c¢alismayan yoénlerini,
% 2D, 3D Tasarim ilgili kaynaklarla ve verilerle iliskilendirilerek
S Uygulamalari/Deneysel ifade eder.
Q  Mudahale Tasarimin malzeme ozellikleri ve
D

yapilabilirligini degerlendirir.

Calismanin  amacina ve degiskenlerine
uygun mudahale uygulamalarini planlar ve
yurutar.
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Verilerin Toplanmasi

Verileri arastirmanin amacina ve yontemine
uygun sekilde toplar.

Veri Analiz Yaklasim ve
Yontemlerinin
Belirlenmesi

Hangi veri analizi yaklasim ve ydntemini
kullanacagl hakkinda dogru fikirler Uretir.

Verilerin Analizi

Elde ettigi verileri nasil analiz edebilecegdi
hakkinda dogru fikirler Uretir.

Bulgularin
Sunumu/Raporlastiriimasi

Verileri grafik, sekil veya tablolarla en
anlasilir sekilde duzenler.

Elde ettigi verileri kullanarak cesitli modeller
olusturur.

Bulgularin

Elde ettigi verileri diger calismalardan elde
edilen veriler ile karsilastirarak benzerlik ve

10} o .. .
g Degerlendiriimesi farkhliklarini degerlendirir.

"g Elde ettigi veriler arasindaki iliskileri ve
@ Sonuglarin Yorumlanmasi egilimleri ilgili literatdr 1siginda yorumlayip
o bir sonuca varir.

)

Q Kaynak arastirmalari sonucunda
O Yazim Kurallari ve Kaynak yararlandigdi kaynaklari APA yazim

Gosterme Stilleri

kurallarina gore yazil olarak ifade eder.

Ogrencilerin etkinlik formlarindaki sorulara verdikleri cevaplarla her bir
kriteri saglama duzeyi asagida verilen Tablo 3'deki gibi puanlandirilmis
ve elde edilen nitel veriler nicellestirilmistir.

Tablo 3
Etkinlik Formlari ve Projelerin Degerlendiriimesinde Kullanilan
Puanlarin Seviyesi ve Aciklamalari

Puan Seviye Aclklama

5 Cok lyi llgili kriteri tim boyutlariyla karsilamaktadir. Eksiklik yoktur.

4 lyi llgili kriteri iyi derecede karsilamaktadir. Kabul edilebilir
seviyede kucuk eksiklikler bulunabilir.

3 Orta llgili kriteri orta derecede karsilamaktadir. lyilestirmelere
gerek duyulmaktadir.

2 lyi llgili kriteri yeterli derecede karsilamamaktadir. Onemli

Degil eksiklikler bulunmaktadir.

1 Yetersiz ilgili kriteri karsilamamaktadir. Ciddi eksiklikler/zayifliklar
s6z konusudur.

Proje izleme ve degerlendirme formundan elde edilen verilerin

analizinin glvenirligini saglamak amaciyla da bir BILSEM 6Jretmeni ile
arastirmacinin puanlamalari karsilastiriimistir. Bagimsiz gozlemciler
arasi uyum %80 olarak hesaplanmistir, uyusmayan analiz puanlari icin
fikir birligine varilmis ve analize son hali verilmistir.

Bulgular
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Bu boélumde arastirmada gelistirilen materyaller, arastirmaci tarafindan
hazirlanan &grencilere yodnelik etkinlik formlari ile proje izleme ve
degerlendirme formudur. Ogrencilerin etkinlik formlarina verdikleri
cevaplar ve hazirlamis olduklari proje raporlarindan elde edilen bulgular
verilmistir.

Etkinlik Formlarindan Elde Edilen Bulgular

Projenin planlama basamagina yodnelik ogrencilerin  etkinlik
formlarinda yer alan sorulara mudahale éncesi verdikleri cevaplardan
elde edilen bulgular Grafik Tde sunulmustur.

Grafik 1
Projenin Planlama Basamadina Yénelik Midahale Oncesi Cevaplar

Miidahale Oncesi

Olgme/Veri Toplama Yaklasim ve...

Bilimsel Arastirma Yaklasim ve Modellerinin...
Degiskenlerin Belirlenmesi ve Kontrol Edilmesi
Problemin Tanimlanmasi

Bilimsel Kaynaklarin Siniflandirilmasi ve...

Bilimsel Kaynaklarin Taranmasi

mS5p 4p =3p m2p mlp

Grafik Tincelendiginde, 6zel yetenekli 6grencilerin mudahale 6ncesinde
projenin planlama asamasina yonelik hazirlanan kriterlere gére bilimsel
kaynaklarin siniflandirilmasi ve raporlastirilmasi surecinde “orta”, diger
sureclerde “yetersiz’, seviyede olduklari gorulmektedir. Bilimsel
kaynaklarin taranmasl suUrecinde etkinlikte yer alan “Literatur
taramanizi yaparken sirasiyla hangi asamalari kullanmayi ve nelere
dikkat etmeyi planliyorsunuz?” sorusuna verdigi cevapla 1 puan alan O9
kodlu &grencinin cevabi “Google’a yazarim sitelerdeki bilgileri teker
teker okurum. Birkag¢ site ayni bilgiyi yaziyorsa dogru bilgidir.
Wikipedia en gulvenilir site demisti 6gretmenim onu da kullanirim.
Videolari izler, 6zet cikaririm. Defterime kaydederim. Ogretmenlerimin
ve ailemin, tanidiklarimin da fikirlerini alirrm. Ailemden bu konu ile ilgili
beni ¢calistirmasini isterim. Site linkinin oldugu yerin en basindaki kilit
isaretinin acik mi, kapali mi olduguna ve https yazmasina dikkat
ederim.” seklindedir. Bilimsel kaynaklarin siniflandiriimasi surecinde
etkinlikte yer alan “Egitim alaninda surdurulebilirlik ile ilgili yapilan
calismalarin ézetlerini okudugunuzda calismalar arasinda goézunuze
carpan benzerlik ve farkliliklar neler oldu? Bu calismalari nasil
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siniflandirilabilirsiniz?” sorusuna verdidi cevapla 2 puan alan O6 kodlu
ogrencinin aciklamasi soyledir: “Her calismada bu ¢calismanin amaci
diye bir yazi var, ama amacini ayirt edemiyorum uzun bir yazi,
ogrencilerle ilgili sayilar var, su yilda yapilmistir diye yil kismi var veriler
su sekilde analiz edilmistir diye bir kissm var onlar anlasiliyor benzer
seyler cikiyor, sonuclar yaziyor ama anlasiimiyor hepsinde farkli seyler
yaziyor.”. Problemin tanimlanmasi surecinde etkinlik formunda yer alan
“Zihninizde problem durumu ile ilgili olusan tum unsurlari yaziniz."
sorusuna verdigi cevapla 1 puan alan O2 kodlu 6grenci “Aslinda bir
problem gérmuyorum sadece suyu surdurdlebilir  yapmayi
planliyorum aklima problem gelmiyor, ¢6zum geliyor.” ifadelerini
kullanmistir. Degiskenlerin belirlenmesi ve kontrol edilmesi sUrecinde
etkinlik formunda yer alan “Siz de bu tur deneysel calismalara ikiser
ornek vererek arastirmanin bagimli, bagimsiz ve kontrol degiskenlerini
yaziniz." sorusuna “Mikroplar hangi ortamda 6lur? Bagimsiz degisken;,
Sicaklik. Bagimli degisken; Olip, simemek. Kontrollt degisken; mikrop
tard.” seklinde yanit veren O5 kodlu 6grenci 1 puan almistir.

Projenin planlama basamagina yonelik &grencilerin  etkinlik
formlarinda yer alan sorulara mudahale sonrasi verdikleri cevaplardan
elde edilen bulgular Grafik 2'de sunulmustur.

Grafik 2
Projenin Planlama Basamagina Yonelik Mudahale Sonrasi Cevaplar

Miidahale Sonrasi

Olgme/Veri Toplama Yaklagim ve Yéntemlerinin...

Bilimsel Arastirma Yaklasim ve Modellerinin...

Degiskenlerin Belirlenmesi ve Kontrol Edilmesi

Problemin Tanimlanmasi

Bilimsel Kaynaklarin Siniflandirilmasi ve...

Bilimsel Kaynaklarin Taranmasi

W5p 4p L3p m2p 1p

Grafik 2 incelendiginde mudahale sonrasinda projenin planlama
asamasina yonelik hazirlanan kriterlere gére, 6zel yetenekli 6grencilerin
“lyi” ve “cok iyi" seviyelerinde olduklari goérulmektedir. Bilimsel
kaynaklarin taranmasi surecinde etkinlik formunda yer alan
“Incelediginiz sitelerde Ulkemizde yenilenebilir enerji kaynaklari ile ilgili
olarak sunulan bilgilerin guvenilir olup olmadigina nasil karar verdiniz?”
sorusuna O2 kodlu égdrenci “Betul Aras isimli bir bilim insani YOK
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Tez'deki tezinde Turkiye jeotermal potansiyeli agcisindan Avrupa’nin 1.
ve kurulu guc¢ bakimindan dunyanin 4. Glkesi durumundadir demis.
Jeotermal enerjiden elektrik ureten bes Ulke ABD, Endonezya, Filipinler,
Turkiye ve Yeni Zelanda seklinde siralanabilir (ETKB, 2021) yaziyor. ETKB
kaynaktir burada. Biyokutle enerjisi, bitkisel, hayvansal ve endustriyel
kaynakli atiklar yoluyla elde edilmektedir (Kocer ve Unltd, 2007) yaziyor.
Mesela biyokutlenin neden yenilenebilir olduguna delil olarak bitkisel,
hayvansal ve endustriyel kaynaklardan elde edilmesi delildir bence ve
kaynak olarak Kocer ve Unlu diye géstermis. Bu sitelere bakinca veri,
delil, kaynak bulmasi cok kolay oluyor. ilk sitelerde kaynak yoktu delil
de bulamadik cok zorlandik. Boyle daha kolay hem de sadece bilim
insanlarinin  yaptiklarr calismalarin oldugu siteler. Digerinde AA
muhabirini yazmislardi o bilim insani degilmis aslinda kaynak
sayamazmisiz. Ben guvenilir site olarak sitenin basindaki isareti ve
https yazmasini dusunmustim.” cevabiyla 4 puan almistir. Bilimsel
kaynaklarin siniflandirilmasi ve raporlastiriimasi surecinde etkinlik
formunda yer alan “Yapilan c¢alismalarin  yer aldigi siteleri
incelediginizde calismalar arasinda gdzUnuze carpan benzerlik ve
farkliliklar neler oldu? Bu calismalari nasil siniflandirilabilirsiniz?”
sorusuna O1 kodlu 6grenci “YOK Tez'de, ULAKBIM'de ve Akademik
Google'da filtrelemeyi 6grendik. Yillari sectim yillara goére siralama
yaptim konuyu da alfabetik siraladim. YOK Tez'de yila, tez tlrine ve
konulara godre farkli calismalar oldugunu gorluyoruz. Akademik
Google’a baktigimizda yillara goére siniflandirma yapabiliriz.
Calismalarin  adlarini okuyarak belki konularina goére de
siniflandirabiliriz. Her calismada bu ¢calismanin amaci diye bir yazi var
ama amacini ayirt edemiyorum uzun bir yazi, 6grencilerle ilgili sayilar
var, su yilda yapilmistir diye yil kismi var bazi seyler anlasiliyor benzer
seyler cikiyor, sonuclar yaziyor ama anlasiimiyor hepsinde farkli seyler
yaziyor.” cevabiyla 4 puan almistir. Problemi tanimlama surecinde
etkinlik formunda yer alan “Yukarida karisik halde verilen kelimeleri
kullanarak problem cimlenizi olusturunuz.” sorusuna O2 kodlu 6grenci
cevabini “Hindistan cevizi yagi kullaniminin yogurt ozellikleri ve raf
omru Uzerine etkisi nedir?” seklinde ifade etmistir. Degiskenlerin
belirlenmesi ve kontrol edilmesi surecinde etkinlik formunda yer alan
Etkinlik 12'de yer alan “Yukarida karisik halde verilen kelimeleri
kullanarak olusturdugunuz problem durumuna ait bagimli ve bagimsiz
degiskenleri yaziniz." sorusuna O8 kodlu 6grencinin yaniti su sekildedir:
“Bagimli degisken: Girisimcilik becerisi, Bagimsiz degisken: STEM
egitimi, Kontrol degdiskeni: Odgrenciler”. Etkinlik 26'da yer alan
“Calismanizin bagimli, bagimsiz ve kontrol degiskenlerini yaziniz”
sorusuna 02 kodlu &grenci “Calismamizin badimsiz dediskeni
deposeller, bagimli degiskeni taskini énleme, kontrol degiskeni de
yagis miktaridir.” seklinde yanit vermistir.
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Projenin uygulama basamagina yoénelik ogrencilerin etkinlik
formlarinda yer alan sorulara mudahale éncesi verdikleri cevaplardan
elde edilen bulgular Grafik 3'te sunulmustur.

Grafik 3
Projenin Uygulama Basamadgina Yénelik Midahale Oncesi Cevaplar

Miidahale Oncesi

Verilerin Sunumu

Verilerin Analizi

Veri Analiz Yaklasim ve Yontemlerinin
Belirlenmesi

Verilerin Toplanmasi

2D, 3D Tasarnim Uygulamalari/Deneysel
Mudahale

mS5p 4p = 3p 2p 1p

Grafik 3 incelendiginde, &zel yetenekli ogrencilerin  mudahale
oncesinde projenin uygulama asamasina yonelik hazirlanan kriterlere
gore, 2D, 3D tasarim uygulamalari/deneysel mudahale ve verilerin
toplanmasi asamalarinda “orta” ve “iyi”, diger sureclerde “yetersiz" ve “lyi
degil” seviyede olduklari  gorulmektedir. 2D, 3D tasarim
uygulamalari/deneysel mUdahale sUrecinde etkinlik formunda yer alan
“Kendi tasariminizi olusturunuz ve fotografini sisteme yukleyiniz."
sorusuna yonelik O6 kodlu 6grenciye ait tasarim asadida Resim 2'de
sunulmustur.

Resim 2
Etkinlik formunda yer alan soruya yénelik O6 kodlu égrenciye ait
tasarim

06 kodlu 6grencinin Adobe Illustrator’de

olusturdugu tasarimda mavi renkte su
damlasi, suyun diismedigi yerde siyah
kalemle ¢izilmis kurak agaclar, kahverengi
renkte toprak, kurakligi temsil etmek icin

siyah kalemle ¢izilmis sekiller, su

damlasinin diistiigii yerde ise yesil agac ve

cigekler yer almaktadir.
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Verilerin analizi surecinde etkinlik formunda yer alan “Yapilan bir
uygulamanin basarili sonuclar verip vermedigini test etmek i¢in sizce
neler yapilabilir?” sorusuna O3 kodlu 6grenci vermis oldudu “Sayfayi
okuyup dogru olan basarili sonuclarla karsilastirilabilir. Bir testli
uygulamayla da &lgebiliriz. Cankd hem soru sorup cevaplayabilirler
hem acik bir aga konulursa herkes kendini test etmis olur.” cevapla 1
puan almistir.

Projenin uygulama basamagina yoénelik ogrencilerin etkinlik
formlarinda yer alan sorulara mudahale sonrasi verdikleri cevaplardan
elde edilen bulgular Grafik 4'te sunulmustur.

Grafik 4.
Projenin Uygulama Basamagina Yonelik Madahale Sonrasi Cevaplar

Midahale Sonrasi

Verilerin Sunumu

Verilerin Analizi

Veri Analiz Yaklasim ve Yontemlerinin
Belirlenmesi

Verilerin Toplanmasi

2D, 3D Tasarim Uygulamalari/Deneysel
Mldahale

m5p 4p =3p 2p 1p

Grafik 4 incelendiginde, 0zel yetenekli ogrencilerin mudahale
sonrasinda projenin uygulama asamasina yonelik hazirlanan kriterlere
gore, genel olarak iyi” ve “cok iyi" seviyede olduklari gdérulmektedir. 2D,
3D tasarim uygulamalari/deneysel mudahale sUrecinde etkinlik
formunda yer alan “Tasariminizi U¢ boyutlu hale getiriniz. U¢ boyutlu
tasariminizin fotografini yUkleyiniz." sorusuna cevap olarak O2 kodlu
ogrencinin olusturdugu Uc¢ boyutlu tasarim asagida Fotograf Tde
sunulmustur.

Fotograf1
Etkinlik Formunda Yer Alan Soruya Yénelik O2 Kodlu Ogrencinin
Olusturdugu Uc¢ Boyutlu Tasarim
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02 kodlu &grencinin olusturdugu taskm
énlemeye  ydnelik tasarunda  beyaz
kartondan yaptig: kanal ve istinat duvarlan
(taskini 6nlemek icin), kirmizi pipetlerle
yaptig:r yarim daire seklinde acilir-kapanm
1zgarali kapaklar (taskin durumunda suyu
bosaltmak icin) ve mavi posetten yaptis
=) deniz, yesil kece ile yapmis oldugu cimler,

su seviye sensdrii kapagin acilacag: zaman

ayarlamak icin icin). aktif bazir (su seviyesi
yitkseldiginde alarm vermesi icin), servo
motor (kapagin dénmesini saglamak icin).
jumper kablolarin (bilesenleri birbirine

baglamak icin) oldugu Ardunio Uno devresi

Verilerin sunumu surecinde etkinlik formunda yer alan "“Yillara gére
yapilmis surduarulebilirlik ile ilgili calisma turlerini siniflandiriniz. Elde
ettiginiz verilerle grafik olusturunuz.” sorusuna O6 kodlu 6grencinin
vermis oldugu cevap Fotograf 2'de sunulmustur.

Fotograf 2
O6 Kodlu Ogrencinin Etkinlik Formunda Yer Alan Soruya Ait Cevabi

Grafik Baghgs ik

me w7 8 2019 20

—y10 oyt e Yihsck Lisat  wemnen Dokdors

Projenin
degerlendirme basamagina yonelik ogrencilerin etkinlik formlarinda
yer alan sorulara mudahale oncesi verdikleri cevaplardan elde edilen
bulgular Grafik 5'te sunulmustur.
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Grafik 5
Projenin Degerlendirme Basamadina Yénelik Midahale Oncesi

Mudahale Oncesi

Sonuclarin Ortaya Konulmasi :

Bulgularin Yorumlanmasi ]

0 1 2 3 < 5 6 7

EmS5p @W4p m3p m2p milp

Cevaplar

Grafik 5 incelendiginde, &zel yetenekli ogrencilerin mudahale
oncesinde projenin degerlendirme asamasina yoénelik hazirlanan
kriterlere gore, genel olarak “iyi degil” ve “orta” seviyede olduklari
goérulmektedir. Verilerin yorumlanmasi surecinde etkinlik formunda yer
alan “Arkadaslarinizin egitimden &nce ekolojik ayak izi farkindaligi
hakkinda neler dusunuyorsunuz? Bu sonuca nasil ulastiniz?” sorusuna
O2 kodlu 6grenci: “Uygulamadan énce arkadaslarimin su ayak izi
farkindaliklarinin ~ dusuk oldugunu dudsunldyorum. Cunku  bir
domatesin, bir tisortun, sanayide ve bir besinin dretimi sirasinda ne
kadar su harcandigini bilemediler ve hazirladigim belgeseli izlerken
cok sasirdilar. Forma yazdiklarina da baktim hep yanlis cevap
vermisler. Cok sik banyo yapanlar var, ¢cok abur cubur yiyen var.
Cikolatanin su ayak izini bilmiyorlar demek ki.” cevabiyla 3 puan
almistir. Sonuclarin yorumlanmasi surecinde ise etkinlik formmunda yer
alan “MuUnazara sonrasinda goruslerinizde bir degisiklik oldu mu? Evet
ise ne gibi degisiklikler oldu?” sorusuna cevabini O6 kodlu &grenci
“Benim kararim degismedi. Eger su ana kadar uydular uzaya
goénderilmeseydi siz ¢cok zor iletisim kurardiniz. Mesela guvercinle
haber yollamak mi hizlidir yoksa telefondan mesaj atmak mi?”
seklinde verdigi cevapla 2 puan almistir.

Projenin degerlendirme basamagina yoénelik &grencilerin etkinlik
formlarinda yer alan sorulara mudahale sonrasi verdikleri cevaplardan
elde edilen bulgular Grafik 6'da sunulmustur.
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Grafik 6
Projenin Degerlendirme Basamagina Yonelik Muadahale Sonrasi
Cevaplar

Muiudahale Sonrasi

Sonuclarin Ortaya Konulmasi ]

Bulgularin Yorumlanmasi

0] 1 2 3 4 5 6

HmS5p md4p m3p m2p mlp

Grafik 6 incelendiginde, 0zel yetenekli ogrencilerin mudahale
sonrasinda projenin degerlendirme asamasina yonelik hazirlanan
kriterlere gére, genel olarak iyi" ve “cok iyi" seviyede olduklari
goérulmektedir. Verilerin yorumlanmasi surecinde etkinlik formunda yer
alan “Sizce egitiminizin arkadaslarinizin ekolojik ayak izi farkindaligina
etkisi Uzerinde yasin etkisi var midir? Bu sonuclara nasil ulastiniz?”
sorusuna O1 kodlu 6grenci “Bizim calismamizda kizlar ile erkekler
arasinda c¢ok fark c¢ikmad.. Kizlarin testten aldiklari puanlarla
erkeklerin puanlari yakin idi. Kizlar cok az farkla daha ¢cok bildi. Canku
hazirladigimiz oyunumuzu surekli oynadilar. Dikkat cekici idi. Yaslar
arasinda yas arttikca daha ¢ok bildiler. Kliguk yastakiler oyunu daha
az anlamis olabilir. Bence yasi buyuk olan kizlar en basarili olanlar.”
cevablyla 4 puan almistir. Sonuclarin yorumlanmasi strecinde etkinlik
formunda yer alan “MUnazara sonrasinda goéruslerinizde bir degisiklik
oldu mu? Evet ise ne gibi degisiklikler oldu?” sorusuna O7 kodlu é6grenci
“Plastik posetler geri dénusturulmeli seklinde kararim vardi. Plastik
posetler dunyayi yasanilmaz bir hale getiriyor, karsi taraf cok maliyetli
oldugunu soéylese de onlari yakarak daha ucuza geri dénusturebiliriz
diye dusunuyordum ama yakinca da cevre kirlenecek zararli gazlar
ctkacak o yuzden geri donusturulmesin plastik poset kullanimi
engellensin sonucuna vardim.” cevabiyla 4 puan almistir.

Proje izleme ve Degerlendirme Formundan Elde Edilen Bulgular

Ozel yetenekli 6grencilere ydnelik hazirlanan proje egitimi programinin
ozel yetenekli 6grencilerin hazirladiklari projeler Uzerindeki etkisini test
edebilmek amaciyla, égrenciler tarafindan hazirlanan proje raporlari
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proje izleme ve degerlendirme formu ile degerlendirilmistir. Uygulama
surecinde ¢alismanin katilimcilari olan 9 6grenci kendi tercihlerine gére
ucerli gruplara ayrilmislar ve toplam U¢ adet proje raporu
hazirlamislardir. Uygulama sUreci sonunda ogrenciler “Konusan
Kompost-O”", “Deposel” ve “Soyle Gelsin” isimli proje raporlarini
sunmuslardir. Ogrencilerin proje izleme ve degerlendirme formunun
her maddesinden aldiklari puanlar sunulurken Konusan Kompost-O
projesi K, “Deposel” projesi D, “Soyle Gelsin” projesi ise S harfi ile
kodlanmistir. Ogrencilerin proje raporlarindan elde ettikleri puanlar
Tablo 9'da sunulmustur.

Tablo 9
Ogrencilerin Proje Raporlarindan Aldiklari Puanlar

. PUANLAR
GCOSTERGELER T 2 3 4 z

Proje konusu bilimsel bir icerige sahiptir.

Proje konusu 6zgun ve yenilikgidir. S K D
Proje konusu belirlenirken topluma yarari D, K,
gozetilmistir. S
CozUlmesi gereken problemin/ihtiyacin D, K,
tanimi acik bir sekilde yapiimistir. S
Proje konusu, problemin/ihtiyacin ¢6zimu

icin uygulanabilir ve yaratici bir c6zUm ortaya
koymaktadir.

Proje kapsaminda yapilacak arastirmalar icin

uygun, guvenilir ve konu ile iliskili kaynaklar S
belirlenmistir.

Kaynak arastirmasi yapilarak olasi alternatifler
arastiriimistir.

Kaynak arastirmalari sonucunda mevcut
calismalar ile proje konusu arasindaki S
benzerlik veya farkliliklar ortaya konmustur.
Proje yonetilebilir bir boyutla
sinirlandirilabilmistir.

Projenin amaci ve 6nemi acikc¢a ortaya D, K,
konmustur. S
Projenin amaci belirlenen problemin ¢6zUmu
ile iliskili ve gercekgidir.

Amacin gerceklestirilmesine yonelik yapilacak
uygulamalar ve projenin yurutulme sureci iyi
planlanmistir.

Yapilmasi planlanan ¢alismalara uygun ve
gercekci bir is-zaman cizelgesi
olusturulmustur.

Projenin yurutulme surecinde gorevler acikca D, K,
tanimlanmis ve gorev dagilimi yapilmistir. S

PLANLAMA
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Projenin giris bolumu, proje konusu ve daha

once yapillmis calismalar ile ilgili bilgilere,

kullanilan kaynaklarla birlikte yer verilerek S
acik, anlasilir, akademik bir dil kullanilarak,

bilimsel dlcutler dahilinde raporlastiriimistir.

Projede ifade edilen problem durumunun

¢cozUmune yénelik amaca uygun, ézgun ve

yenilikci bir prototip/model olusturulmus

ve/veya bir Grin ortaya konmustur.

Proje kapsaminda ortaya konan

prototip/model veya Urdn icin kullanilan arac-

gerec¢ ve malzemeler uygun, yeterli ve

ekonomiktir.

Ortaya konan prototip/model veya Urdnun

calisan ve calismayan yonleri, ilgili kaynaklarla S K D
ve verilerle iliskilendirilerek ortaya konmustur.
Ortaya konan prototip/model veya Grin
estetiklik, islevsellik, 6zgunluk, dayaniklilik,
bakim ve tamir kolayligi, ekonomiklik gibi
malzeme ozellikleri ve yapilabilirligi gibi
bilimsel dlcutler dahilinde yorumlanarak
degerlendirilmistir.

Projenin yontem bdolumu, arastirma ydntemi,
deney ve gozlem duzenekleri, varsa yapilan
deneysel uygulamalar, veri toplama araclari,
verilerin analizini icerecek sekilde cesitli
materyaller, tablolar ve grafikler kullanilarak
acik, anlasilir, akademik bir dil kullanilarak,
bilimsel dlcutler dahilinde ayrintili olarak
ortaya konulmustur.

UYGULAMA

Projenin tartisma ve sonug¢ bolumu, projenin
problem durumuna yonelik ortaya konulan
prototip/model veya Urdn ile elde ettigi veriler
arasindaki iliskiler ve egilimler diger calismalar K,
ile karsilastirilarak yorumlanmis, elde edilen )
sonuclar ayrintili ve akademik bir dil

kullanilarak bilimsel élcutler dahilinde
raporlastirilmistir.

Projenin oneriler bélumu, gelecekte ortaya
cikmasi muhtemel yeni gereksinimlerin
giderilmesine yonelik ¢esitli dnerileri icerecek
sekilde ayrintili ve akademik bir dil

kullanilarak bilimsel élcutler dahilinde
raporlastirilmistir.

Projenin kaynakc¢a boélumu, proje surecinde
yararlanilan ve proje raporu icerisinde atif

yapilan tum kaynaklari icerecek sekilde, APA S D K
gibi yazim kurallari ve kaynak gosterme

bicimine gore listelenerek raporlastiriimistir.

DEGERLENDIRME
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Proje raporu, proje adi, giris, yontem, bulgular,
sonug ve tartisma, éneriler ve kaynakc¢a

basliklarinin ttmunu icermekte olup, raporda S

her baslik icin bilimsel ol¢cutler dahilinde

aciklamalar yer almaktadir.

Proje sureci, acik, anlasilir, ilgi ¢cekici ve

akademik bir dil kullanilarak bilimsel élcutler

dahilinde s6zIU olarak ifade edilmistir.

Proje sUreci so6zlU olarak ifade edilirken akici

bir dil, etkili hitap, beden dili ve ses duzeyi

kullaniimistir.

Ogrencilerin proje raporlarindan aldiklari puanlarin seviyeleri Tablo

10'da sunulmustur.
Tablo 10

Ogrencilerin Proje Raporlarindan Aldiklari Puanlarin Seviyeleri

Proje Planlama Uygulama Dederlendirme
Puan Seviye Puan Seviye Puan Seviye
Deposel 4.40 lyi 4.40 lyi 4,83 lyi
Konusan 4,73 lyi 4,20 lyi 3,83 Orta

Kompost-O

Soéyle Gelsin 4.00

lyi

3,40 Orta 2,50 lyi Degil

Planlama asamasinda “iyi” seviyede olan “Konusan Kompost-O" projesi
raporundan bir kesit Resim 3'te sunulmustur.

Resim 3

“Konusan Kompost-O” Projesi" Raporundan Bir Kesit

Homppst - & I
[ olizan | ask besia proaide lecindn. gesi SSOCHTE
indbe aokiao *1empostO” adli eahiemis
1 E\;A"L mndle':[cn' “’f’i"j“""‘ {ounlay o®in a
2 ;10 hale g%t ook ) sokon
2 4—;}01 ganel. Daba s olwan bu dogal
'.h ~taom 71-15'-‘5'1 L a3 liyens Mahieman BellLlei |
EYTONSN w'« Dehomon ki odunia ve PH T2 (scakic

sarithnlp deg?

e oo s6e13). b festamiay %30° e 19 30° alfunda stacals
(B il 16 il yguiomucak
S Jompst makinernts. bendcie. eMeze D plagec mioi sayerice
ot yibranses leayithet fle heodioi tanaal Lompestin ne
oldune sojegecek ve ona re el geSimenema yerckigio
Stfegcele
B> Wendsies  oblren banphiier ol Sayesinde bellf amlbbdy
bompests  langhiacak, |

Ba gk lompasumas buie bale  gelip shalumuzin
bl v byl odndonge b e o lad.

kar

e kompost projesi.pdf x deposel projesi.pdf

r & OB R T B2

dontigtirmeye de yardunci olmaktadur

Ulkemizde tiretilen atngun, atik karaktenistifi agisindan yaklasik 9650 sinin organik igerikli
oldugu distntilirse kompostlastumamn Snemli ve etkin bir bertaraf yontemi oldugu
goriilmektedir. TUIK 2018 yili venlerine gore. tilkemizde yihk 32.209.222 ton kat ank
toplannustr. Kist bagma ginlk ank twetimi 1.16 kg'dir. Bu anklann %67.2°st dizenli
depolama tesislenine, %620,2°si belediye ¢oplitklenne, %11.9'u diger geri kazamm tesislerine
gonderilirken, kompost tesisine gonderilen atk oram sadece °%0.38'dir (TUIK. 2018)
Dolayisiyla Ttwkiye'de organik anfin kompost giibresine dontstiriilmesini desteklemek
amaciyla 2016 ynlinda T.C. ve AB tarafindan Sivil Toplum Diyalogu IV Progranu kapsanunda
desteklenen Tiwrkiye Copinit Donfistirityor Projesi gergeklestinlmistir. Proje kapsamunda
hazirlanan Titrkiye dpiintt Dontistirtiyor! fhtiyag Analizi Raporu'nda bertaraf sorunlan ihtiyag
olarak belitilmig, yerel kaynaklan degerlendime firsati, gevresel sorunlann ¢dzilmit
(erozyonun azalmasi, kimyasal gibrelerden kismen ya da tamamen vazgegilerek toprak
bereketinin arttinlmasy, kot kokulann etkisinin azaltilmasy, vs.), atk isleme ¢dziimlennin
uygun sekilde olgeklendinlmesi potansiyeli ve distk teknolojili ¢oztumlerin benimsenmesi
agisindan kompostlastumanin dnemine deginilmistir. Dogal giibre olusumunun bu kadar
onemli oldufu ginfmizde toplumsal farkindahk ¢alismalan da aym oranda onem
kazanmaktadur. Bu proje ile: dgrencilerin okul tipi bit kompost makinesi tasarlayarak hem dogal
ghibre olusum mekamzmasim gézlemlemelerini saglamak hem de komposlagmaya iliskin

farkindaliklannm arttinlmas: amaglanmaktadur
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Uygulama asamasinda “orta” seviyesinde olan “Soyle Gelsin” projesi
raporundan bir kesit Resim 4'te sunulmustur.

Resim 4
“Soyle Gelsin” projesi raporundan bir kesit

Gelistirilme Siireci
Bu proje kapsamunda restoranda hizmet alan insanlarmn siparis verme sirasinda yasadiklar
bekleme siiresini aza indirip memnuniyetlerini arttiracak bir sistem tasarlanmasi amaglanmustir.
Siparisin miisteriden almip miiessese bilgisayarma iletiminin gerceklesmesi icin, HC-05
Bluetooth modiilii. mobil cihaz iizerinde kullanilan AMR-VOICE uygulamasi iizerinden
almarak. mikro denetleyiciye (Arduino Uno) aktarir. Ardindan Ardunio Uno aracilig: ile de

bilgisayar ekranina aktarilir.

Baglangic tasarmminda miisteriden komut aluken. ses bilgisini sadece ekranda
gosterimine izin verilmistir. Revize siirecinden sonra miiesseseye sadece yazi verisi degil ses

verisi olarak da veri gonderim 6zelligi eklenmistir.

Gelistirilen sistem test edilmis olup herhangi bir sorunla karsilagilmanustir.

Degerlendirme boyutunda “iyi" seviyede olan “Deposel” projesi
raporundan bir kesit Resim 5'te sunulmustur.
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Resim 5
“Deposel” Projesi Raporundan Bir Kesit

kompost projesi.pdf deposel projesi.pdf x deposel projesi.pdf x

A DO @ - RBe| oeu

soyle gelsin projesi.... kompost pr

A D OO w- K

kanallara youlendnimes yeklnde wviem revize edilmuyty

Tartigma ve Sonug

Dogal afetierin byt bir kasu meteoralojik karakterhi olup sel ve taghunlar en yaypn
gortlen meteoralok karalterk dogal aeens bapinda peimekieds (Ceylan ve Komogcn
2007). Yerlegam ve tanmm alasian bagts olnsak Geve yehir altyapulanng verdideni zararlar ve
cam ve mal kayplnma sebep olmalan nedeniyle man yapumun ve 0sy0-ekonceik
Dalsvetien oneml 03006 kessstive wpratas dopal afetierds Kinveth ve uzum sirels vaguylas
olapmun and pedetlen arasnd) ver amakly bulidse. sele ve tlany maruz kala bolpen
seolopk ve jeomornfolosik yapra 1opoprafik yapt ve efim kogullan ve topeak yages dkags hu
ve boyukdoptoe etkileyen tnemili Bikioclerds (Komtyct & Celik. 2012) Turkiye'de 1990-2020
nilan aaunda sel olnylannda belirpin bur artyy portlmektedy Ozellikle 2000'% nillardan
tibagen sel olaylannds arty dado barz hale pelauyts (Meseorolos Genel Modainpu. 2020)

Dogu Karadeniz Bolgesi sel ve heyelan pity dogal afetienn wk goculdngn ber sahadu
Sahadaks topoprafik ozellikder jeodosk Y. yYapy ve (ktuhx mevemindels kx ersnelen ta
i dopal olnvlarm olupumunds toend rol oynamaktady (Zanam, 1996) Dope Karademz
Balpes nde knaledun 1§ keandere doprs pdddkge yapsy nektan azaknkty ok vapiylans
alaal dglmund) hikus ricgle woo de yamaglann kotumm ve yokweltia en Ooemb
etkesdesdir. Doju Karadeniz kay kajads Torkiye nm en fazka yapy alan ve aym zamanda kia
surelerde (5-30 dakoka) en pddeth vaislann poraddopn bolpend Topofrafik vaprya bagh
otarak akarsu yatak efumlensen yuksek olmau, yapiylanm harh ber gekidde akapa Soaaymeane
ve yikwek delulere ulmmisny peden olmakiady Aynca pddeth vagnly wooucu yan
derelerden peien sellermn ks sirede ama deve vatadm uaigmasnyls vad boyunca yatakt alom
wim yiksel debuere ubigman kolavbigmugts Sel febikets onceunde Wopafin wya dovpem
olmass & yuzeyvel akap harlandiran diper coemb by fakite ol

Sellern peden oldukian can ve mal kayplansen azaitlsos amoacnyla alan yane
incelendspmde stk 1stmat duvarlen dryinds Karyemuza (don vy el dan b sel sdanna
Kary motal setler ve duvartar cdmaktade Avrupa'san Kola, Paris, Prag ve Baja gite bergok
yelwende bullanslan mota] uvariar harh kunudmass ve yerleyun yerlerss acrandan avantah odgp
yuksek maliyeth olmass nedemuyle yavpm ethon bakenndam zavifty (Kade, 2015)

Japouys'ds yenn 50 metre altsnds 6.3 kon wnedups salep sel sulanm Lhliye sstens
mevowthy Tahlive sastemmu. su bastiey yerlepm alanlanndan venn altmds mnya ediden bey devasa

ancihpndy ocdarlere bogaltin by sekmszmady Kanakdy depoliman sel sulan samyvede
maksumas 100 metrekip bzl peburlere deyar) eduetemekteds Den teknolon pereknren
sistenin yapem e malyet agisindan olduka yiksektr Busun dejinda belirks bir bolgeye
yapilabilmest ssstesren mobil olmamas dolgemizdeki Dkl noktilady meydina gelen sel ve
tagkinlag s5in wstenmi dezavantijls duruma dlgtnmekedis (H Nakamuea ve M Ooswa 2021)

[agltere ve Kanada'ds ballarslan “Water-Gate Bamsier™ il sele kary konuywos
sistemde dkeyde swyun uygubadiy apeik yataya gore doet kot daha fizlady. bu sayede
banyena remindek govenlidi sadianur Sistenun motel olmass ve s akey hazin azainmass selden
koresa agsindan avantiyls gozilmekteds Ancak sistemin pasf olaak aglmass ve sistesn
ailmas aplayan odkiann selin getidids tag, apag ve cammr ity malzemelerle dolmast
dezavantayh youtns oluyrmaktader (URL-2)

Japomrya'da sele karp yerlejim yerlennde kullarslan sel koruyocu sistemler arasinda
ks duvarlar ve havayla gigniebden tp duvartar yer almaktadir Ingiltere’de kullanian
sisteme benzer gekilde suyun dikey uyguladigs aguishin yataya poce doet kat daha fz1a olmasy
izerine tasarlanan ket duvar sstem bubwine pegen plastk kutelar yeklinde tasarlanmugtyr
Kutularm mobil olmsas ve maliyet etkin ol sistemin avantyh yéaleri asasundade. Ascak
gok kisa igensinde uypulamabili olmamas: ve yerlesim yerlen sin tasarhinmyy olmaw ani
peligen sel baskams karpunds zavf noknlan obek kwyumza clumakeade Ay yekilde
styursdebulir tip unar savtemmunim bedls yekls olmass ve bels b bilgede uy puliesabils olmas ve
yetur 163 tasorum nebur ve nebur kenan engebels verleyun verer 1gm s ol dezn et
oluysermaktadr (URL-3)

Projemzin alan yazs tncelemselenade karumza gdon sele karys koeuyucu sistesslesden
farkls olarak ierisinde insandan bagimsaz olaeak sel sulirmen sevivess algiivan otomatize
bur sastenns bansdinmar ve ans midabale g Daryanak sels vikoo etialerss s 323 indurme
yoatinde Gejarme olan proy bem
yerlesim yerlen konmmakta bem de yagiym neden ol nelur aky beny aninlmalkeade. Selin
yikocs edhosi suyun densidine ve suyum kg honea daisdir Bu sistem dle suyun densiidi
depolanmuzla azalulemala ve depolinn ¥jam su seviyesinde depolardan nedis (zeninde ve
yerlesim yerlerinde kurulu igerisi 5 ile jigebilen koruyucu bariyerier devreye abmarak selin
yikoc etkisinin bagmsls oldugu ikinci parametre olan swyun akyy hun azaitimakeade. Sistenun
binac ajamanm gegen sular fkanci basamakta ayss koram sistemi ile karplagank kKademeli
bir yekalde servim akay Bezi ve denalds azaltilmaktadyr Selun vikac edisnin piderikmess digindy
projemuz sel solanmn dofada tekrar kullinibmas: e tanmsal arazler Kin su kaymap

dikey kuyuya suyu tahliye oden ve dalia sonra tu kuyulan buterne taglyyas b yeralt thnel
ohnramaktady

Tartisma

Bilimsel kaynaklarin taranmasi surecine yonelik hazirlanan etkinliklerde
ogrencilere bir bilim-teknoloji dergisinde arastirmaci rolu verilerek
derginin son sayisi icin surdurulebilirlik konusu ile ilgili Turkiye'de
yapilmis  c¢alismalari  arastirarak  raporlastirmalart  istenmistir.
Ogrencilere 6ncelikle surdurulebilirlik ile ilgili neleri arastiracaklari,
hangi kaynaklari hangi kriterlere gére kullanacaklari konusunda sorular
yoneltilmistir. Ozel yetenekli 6grencilerin etkinlik dncesinde guvenilir
bilgi ile guvenilir siteyi ve bilimsel bilgi ile bilimsel olmayan bilgiyi ayirt
etmekte zorlandiklarl tespit edilmistir. Bu durumun proje Uretme
surecinde okul yonetiminin proje baskisi, sure kisithhgi, veli beklentileri
gibi sebeplerle danisman égretmenlerin bilimsel kaynaklarin taranmasi
surecini zaman kaybli olarak gérmesinden, proje konusunu kendilerinin
belirleyip, literatur taramasi asamasini atlayarak dogrudan tasarim
asamasina gecmesinden kaynaklandigi dusunudlmektedir. Ozarslan
(2015), Ozbek ve Cho (2022) proje Uretme sUrecinde proje konularinin
danisman ogretmenler tarafindan belirlendigini, 6grencilerin proje
konusu ile ilgili yeterince kaynak taramasi yapmadigini ve bu konuda
destek almadigini ortaya koymustur. Ayrica oégrencilerin bilimsel
kaynaklari tarama sureclerindeki yetersizliginin bir sebebi olarak da
danisman ogretmenlerin veri tabanlarini tanima ve etkili bir sekilde
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kullanma konularindaki yetersizliklerinden kaynaklanmis olabilecegi
dusunulmektedir. Bu bulgular Kirkan (2018), Nacaroglu ve Arslan (2019)
ve Ozarslan'in  (2019), &6zel yetenekli &grencilerin ve danisman
ogretmenlerinin  proje calismalari hakkindaki goruslerine yonelik
yuruttugu calismalarinda ozel yetenekli égrencilerin ve danisman
ogretmenlerin proje surecinde kaynak taramasi yonunden yetersiz
olduklarint ve bu konuda uzman destegi almalari gerektigini ifade
ettiklerini ortaya koymustur. Hazirlanan etkinlikte égrencilerle YOK Tez,
Google Akademik ve ULAKBIM gibi akademik veri tabanlarinin gelismis
arama seceneklerini ve filtreleme &zelliklerini kullanma, calismalari
etkinlik formunda istenen o&zelliklere gore siniflandirmaya yénelik
uygulamalar yapilmis, &grencilerden uzmanlari  ve uzman
olmayanlardan ayirt edebilmek icin ulastiklari bilgilerin veri, delil,
kaynak icerme, temel bilimsel bilgilerle celismeme gibi kriterler
acisindan ne yonde farkliliklar gdsterdigini fark ederek raporlastirmalari
istenmistir. Yapilan uygulamalarin bu yénuyle o6grencilerin bilimsel
kaynaklarin taranmasi surecine yoénelik puanlarinda artisa sebep
oldugu dusunulmektedir. Bilimsel kaynaklarin taranmasi surecinde
akademik veri tabanlarindan guvenilir verilere erisebilmeleri
noktasinda ogrencilere rehberlik edilmesi gerektigi ifade edilmistir
(Arikan-Gullu, 2021; Bircan ve Koksal, 2020; Kocagul-Saglam, 2019;
Ozdeniz, 2021).

Problemin tanimlanmasi suUrecine yoénelik hazirlanan etkinliklerde
problem durumunun, degiskenlerin  belirlenmesi ve ortaya
konulmasina yoénelik ogrencilerden verilen o6rnek senaryolardaki
problem durumlarini  belirlemeleri istenmistir. Ozel yetenekli
ogrencilerin problem durumunu ifade etmekte zorluk yasadiklari,
problemi, ¢dézumunun kendisi tarafindan halihazirda bilinmedigi,
¢cozulebilir bir durum olarak degil “sikinti” olarak algiladiklari ve bu
durumun zihinlerinde karmasaya yol actigi tespit edilmistir.
Fransizcadan dilimize gecen problem kelimesinin, siklikla “sorun”,
“mesele”, “gucluk” kelimeleri ile birlikte kullanilmasiyla 6grencilerin
problem ile ilgili algilarinin bu yonde olmasina sebep olabilecegdi
dusunulmektedir. Albert Einstein'in “Problemin tanimlanmasi, ¢cogu
kez cdzUlmesinden daha onemlidir.” ifadesi ile dnemini ifade ettigi
problemi tanimlama surecinin gelistirilmesi icin 6grencilerin probleme
yonelik varsa yanlis algilarinin ve kavram yanilgilarinin giderilmesi
gerekmektedir (Ozarslan, 2019). Erdodan (2018), calismasinda
ogrencilerin  bilimsel arastirmalarinda problem durumunu ortaya
koyamadiklarini tespit etmistir. Etkinlikte onlara verilen farkli senaryolar
Uzerinden problem durumunu ifade etme ve karmasik kelimeler
icerisinden anlamli  problem cumleleri olusturmaya yonelik
uygulamalar yaptirilmasi, kavram yanilgilarinin giderilmesine yonelik
aciklamalar yapilarak oérnekler sunulmasi, 6grencilerin  problemi
tanimlama surecine yonelik puanlarinda artisa sebep olmustur.
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Degiskenlerin belirlenmesi ve ortaya konulmasi asamasinda ise
ogrencilere iki degiskenin birden etkisinin oldugu gunlUk hayattan bir
ornek verilmis hangi degiskenin sonuca etkisi oldugu sorulmus,
ogrencilerin onlara verilen birden fazla bagimsiz degiskenin etki ettigi
durum Uzerinde iki degiskenden herhangi biri olduguna yonelik
yorumlar yaptiklari géralmustur. Ogrencilerin degiskenleri belirleme ve
kontrol etme surecindeki yetersizliklerinin 6gretmenlerin bu suUrece
dair yetersizlerinden kaynaklandigi dusunulmektedir (Erdogan, 2018;
Mutlu ve Nacaroglu, 2018; Semiz, 2021, Tuncer, 2019). Onlara verilen
egitimle birlikte etkinlikte degisken turlerine yonelik detayli
tanimlamalar yapilmasi, érnekler sunulmasi, verilen gunlik yasamdan
ornekler iceren senaryolar ve karisik halde verilen kelimeler icerisinden
degiskenleri belirleme ve kontrol etme etkinliklerini kendilerinin
yapmasl degiskenlerin belirlenmesi ve ortaya konulmasi suUrecine
yonelik puanlarindaki artis Uzerinde etkili olmustur. LiteratUrdeki
ogrenci ilgileri, ihtiyaclari ve sahip olduklari yeteneklerine gore
olusturulan farklilastirilmis &égrenme ortamlarinin  ézel yetenekli
ogrencilerin problemi tanimlama, degiskenleri belirleme ve kontrol
etme sureclerini gelistirdigine yoénelik calismalar (Arikan-Gulla, 2027,
Ozdeniz, 2021) bu calismanin bulgularini destekler niteliktedir.

Bilimsel arastirma yaklasim ve modellerinin belirlenmesi, dlcme/veri
toplama yaklasim ve yontemlerinin belirlenmesi sureclerine ydnelik
hazirlanan etkinliklerde &grencilerden bireylerin  su ayak izi
farkindaligini artirmak icin ne tur planlamalar yaptiklari, bu planlamalari
neye gore belirledikleri, 6lcme aracini uygularken sirasiyla hangi
asamalari kullandiklari, calismadaki bagimli, bagimsiz ve kontrol
degiskenlerinden haberdar olup olmadiklari, bagimsiz degiskenlerin
bagimli degisken uzerindeki etkisinin farkina varip varamadiklari
sorgulanmis ve bilimsel yonteme dair bilgilerinin yetersiz oldugu
gorulmustuar. Literaturde bilimsel calismalarin basariyla
surdurdlememesinin baslica sebepleri olarak, ¢calismanin yéntemini,
orneklemini, olcme aracini belirleme, &olcme aracini  uygulama
konularinda arastirmaci, &gretmen ve 0Ogrencilerin  yetersiz
kalabildikleri tespit edilmistir (Arikan-Gullu, 2021; Kart ve Gelbal, 2014;
Ozdeniz, 2021). Ozel yetenekli 6grencilerin bilimsel ydntem
konusundaki bilgi eksikligi ve tecrube yetersizlikleri verileri elde etme
sureclerinde zorlanmalarina sebep olmustur. Yapilan etkinlikler ile
oégrencilerin bilimsel arastirma yaklasim ve modellerinin, élcme/veri
toplama yaklasim ve yontemlerinin belirlenmesine yénelik puanlarinda
artis tespit edilmistir. Bu artista Bell vd. (2005) calismalarinda da ifade
ettikleri gibi yontem, 6lcme araclari, bilimsel arastirmalarda gecerlik,
guvenirlik, akademik etik konularindaki egitimin ve web tabanli élcme
uygulamalari yarutulmesi 6zel yetenekli 6grencilerin bilimsel arastirma
yaklasim ve modellerinin belirlenmesi, 6lcme/veri toplama yaklasim ve
yoéntemlerinin belirlenmesi streclerinin gelisimini desteklemistir.
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2D, 3D tasarim uygulamalari/deneysel mudahale sUrecine yodnelik
hazirlanan etkinlikte 6grencilere muhendis rolu verilerek yasadiklari
sehirde sel durumlarinda taskini dnlemeye yoénelik, sehrin metrekareye
dusen yillik yagis miktarini géz dnunde bulundurarak dere kenarlarina
kanallar olusturmalari ve 2D cizimini ve 3D tasarimini yapmalari
istenmistir. Hazirlanan diger bir etkinlikte ise bir sosyal sorumluluk
projesi kapsaminda yapacaklari kermes icin 2D/3D  drUnler
olusturmalari istenmistir. Ozel yetenekli 6grencilerin 6zgln ve yenilikgi
bir tasarim olusturabilme ve/veya bir UrUn ortaya koyabilme noktasinda
etkinlik 6ncesinde de yuksek puanlar aldigi géralmustur. Bu bulgularin
calismanin yaraticilik yonleriyle normal gelisimm gosteren akranlarindan
on plana cikan o6zel yetenekli 6grencilerle ydrutulmesinden oturu
sasirtici bir bulgu olmadigi dUsunulmektedir. “Ustlin yetenekli davranis,
insani ozelliklerden olan U¢ temel kime arasindaki etkilesimi yansitan
davranislardan olusur; ortalamanin Uzerinde yetenek, yuksek duzeyde
goérev bilinci ve yuksek yaraticilik” (Renzulli ve Reis, 1997). Literatur
incelendiginde, 6zel yetenekli d6grencilerin nhormal gelisim gdsteren
akranlarindan yaraticilik ve mucitlik ozellikleriyle ayrildigr (Horn, 2021,
Reis ve digerleri, 2021; Sen, 2018) ve bu o&zelliklerinin yeni fikirler ve
urunlerin ortaya konulmasina olanak veren 6grenme ortamlarinda
daha fazla gelistirebilecedi ifade edilmistir (Ozdeniz, 2021; VanTassel-
Baska ve Brown, 2021). Calisma kapsaminda 2D, 3D tasarim
uygulamalari surecinin gelisimini  saglamaya yoénelik hazirlanan
etkinliklerin &égrencilerin  puanlarinda artisa sebep oldugu tespit
edilmistir. Bu calismada etkinliklerin Solidswork, Tinkercad, Adobe
[llustrator ve Canva gibi sanal modelleme uygulamalarinin kullanimini
icerecek sekilde hazirlanmasi dzel yetenekli 6grencilerin 2D/3D tasarim
sureclerinin  gelisimini  destekledigini dusundurmektedir. Strach,
Tinkercad, Canva ve Adobe lllustrator gibi bilgisayar destekli
uygulamalarla gerceklestirilen tasarimlarin  ogrencilerin  tasarim
sureclerinin gelisimini destekledigi yapilan diger calismalarla da ortaya
konulmustur (Canbolat, 2021; Ceylan, 2020; Deniz, 2020; Vatansever,
2018).

Verilerin analizi ve sunumu surecine yonelik hazirlanan etkinlikte
ogrencilere okulun cevre kulubU uUyesi rolU verilerek arkadaslarina
ekolojik ayak izi farkindaligi kazandirmak icin yaptiklari egitici
uygulamalarin, arkadaslarinin ekolojik ayak izi farkindaligi Uzerindeki
etkisini test etmeleri ve elde ettikleri verileri sunmalari istenmistir. Ozel
yetenekli &grencilerin  arastirmalarinda hangi bilimsel yoéntemi
kullanacagini belirleme verileri toplama verileri analiz etme, calismanin
gecerligi ve guvenirligini saglamaya yonelik uygulamalarda yetersiz
olduklari tespit edilmistir. Bu bulgular Erdogan’in (2018) &zel yetenekli
ogrencilerin bilimsel arastirma becerilerini inceledigi ¢calismasinda elde
ortaya koydugu bulgularla paralellik gdostermektedir. Yildirim (2010),
nitel arastirmalarin niteligini artirmaya yoénelik hazirlamis oldugu
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calismasinda arastirma probleminin ¢ézUmune daha kolay ulasiimasi,
arastirmaya daha az degiskenin etki etmesi ve bu degiskenleri daha
kolay kontrol altina alabilmeleri verilerin analizinin nitel yaklasima gore
cok daha az zaman almasi gibi etkenlerden &turu arastirmaci,
ogretmen ve ogrencilerin nicel arastirmaya dayali yaklasimlari daha
fazla tercih ettiklerini ortaya koymustur. Dolayisiyla, bilimsel arastirma
sureclerinde arastirmaci, égretmen ve dgrencilerin nitel yaklasimlarla
yurutulen veri analizi uygulamalarini daha az tercih etmelerinin,
ogrencilerin bu yénde bilgi ve beceri kazanamamalarina sebep oldugu
soylenebilir. BILSEM danisman &dretmenleri ve dzel yetenekli
ogrenciler proje calismalarinin basariyla tamamlanabilmesi icin ézgun
proje fikri bulma, kaynak arastirmasi, arastirmanin problem durumunu
ve amacini ortaya koyma, ¢alisma yontemini ve drneklemi belirleme
veri toplama veri analizi, rapor yazimi gibi bazi proje sureclerinde
kendilerini yeterli gérmemektedir (Johnsen ve Goree, 2021; Nacaroglu
ve Mutlu, 2018; Sak, 2017; Sergeyeva ve digerleri, 2021). Verilen egitim ile
birlikte ogrenciler akademik veri tabanlarindan kendi bilimsel
calismalarinin amacina ve problem durumunun ¢ézUmune uygun veri
toplama araclarini arastirmayi, bu veri toplama araclarini kagit-kalem
veya web uygulamalariyla ilgili 6rnekleme ulastirmayi é6grenmisler ve
elde ettikleri verileri nicel/nitel analiz ederek tablo veya grafiklerle
sunmaya yonelik cesitli uygulamalar yapmislardir. Etkinliklerde
ogrencilerden bilimsel arastirma surecinde literaturde yer alan ilgili
calismalari ve kendi calismalarindan elde ettikleri bulgulari tablo veya
grafiklerle sunmalari istenmistir. Biyikli (2013) ve Erdogan (2018) da
ogrencilerin elde ettikleri verileri duzenleyerek tablolar veya grafiklerle
ifade etmelerine yonelik gdrevler ve yasanti deneyimleriyle verileri
analiz etme ve sunma sureclerinin zamanla gelistirilebilecegini
belirtmislerdir. Veriler arasindaki sistematik iliskileri, benzerlik ve
farklhihiklari ayirt etmelerine ve grafik veya tablolar ile sunmalarina
yonelik etkinlikler, 6zel yetenekli &grencilerin verilerin analizi ve
sunumunu daha etkili bir sekilde gerceklestirmelerini saglamaktadir.

Bu calismada 06zel yetenekli ogrencilerin  projenin planlama
asamasinda bilimsel kaynaklari etkili bir sekilde tarayarak proje
konularina yonelik literaturu ve literatur ézetini raporlastirmakta sorun
yasamadiklari, uygulama asamasinda projelerinin yéontem bdélumunu
raporlastirmakta zorlandiklari, degerlendirme asamasinda ise ortaya
koyduklari Grunleri veya elde ettikleri verileri tartisip ulastiklari sonuclari
raporlastirmakta yetersiz kaldiklari gérulmustar. Ozel yetenekli
ogrencilerin etkili ve verimli bir bilimsel proje raporu hazirlayabilmeleri
icin bireysel, ulusal ve evrensel olcekli gercek dunya problemlerinin
ortaya konulmasi, bu problemlerin ¢ozumune yonelik drunler ortaya
koyarak 6zgun projeler uretilmesi sUreclerine asama asama rehberlik
edilmeli ve uygulamaya dayali 6gretim ortami hazirlanmalidir (Ozbek
ve Kdse, 2022; Vantassel-Baska ve Stambaugh, 2005). Bu ¢alismada bazi

398


https://doi.org/10.9779/pauefd

PAUEFD, 63, 373-408 [2025] H.S. Ayvaci ve A. Durmus https://doi.org/10.9779/pauefd.1414130

ogrencilerin  proje Uretme sureclerine yonelik puanlarinda artis,
arastirmaci tarafindan hazirlanan etkinlikler arasindaki taksonomik
iliskinin ogrencilere hissettiriimesi, proje islem basamaklarini adim
adim gerceklestirmeye yonelik, 6grencilerin aktif bir sekilde yer aldigi
uygulamalarla desteklenen bir 6grenme ortaminda yurutulmesinden
kaynaklanmistir. Proje Uretme sureclerini  gelistirmeye yodnelik
etkinliklerin uygulanmasindan sonra ogrencilerin proje raporlarinda
projenin problem durumunun ¢6zumune ydnelik ortaya konulan
prototip/model/Urin veya elde ettigi veriler arasindaki iliskiler ve
egilimleri tartisma konusunda yetersiz kaldiklari ve bu sUreci
raporlastirmma suUreclerinde sikintilar yasamaya devam ettikleri
goérulmustar. Bu durumun, ogrencilerin  projelerinde deneysel
mudahale iceren calismalar yerine tasarim odakli calismalar yarutmeyi
tercih etmelerinden 6turd, tasarimlarini problem durumunun ¢ézumu
Uzerindeki etkisini degerlendirmeye yoénelik tartismak yerine
literatUrdeki benzer tasarimlarla karsilastirarak  tartismaya
calismalarindan kaynaklandigi dusunulmektedir.

Sonuclar

Bilimsel bilgiye ulasmak icin kullandiklari kaynaklar arasinda, uzman
olmayanlarin ve uzmanlarin ortaya koyduklari bilgilerin veri ve delil
icerme, bu veri ve delillerine yonelik kaynak sunma, temel bilimsel
bilgilerle celismeme gibi kriterler acisindan ne tur farklihklar
goésterdigini ve akademik veri tabanlarini kullanarak fark etmelerini
saglamaya yoénelik etkinlikler, &zel yetenekli &égrencilerin bilimsel
kaynaklarin  taranmasi ve siniflandirilmasi  sUrecinin  gelisimini
desteklemistir.

Bilimsel arastirmalarin  problemin durumu ile ilgili algilarinin
belirlenmesi ve varsa kavram yanilgilarinin giderilmesine yonelik
etkinlikler, 6zel yetenekli 6grencilerin bilimsel bir arastirmanin problem
cumlelerini olusturabilme ve buna bagll degiskenlerini belirleme
sureclerinde etkili sonuclar vermektedir.

Sanal modelleme uygulamalari, icerisinde yer alan menulerin objelerin
ozelliklerini cizme, sekil verme, boyama, pratik uygulamalarla yeniden
duzenleme gibi ézellikleriyle zihinlerinde canlandirabilmelerine firsatlar
vermesinden oturu o6zel yetenekli 6grencilerin tasarim sureclerinin
gelisimini desteklemektedir.

Bilimsel arastirmalarda yéntem, 6lcme araclari, bilimsel arastirmalarda
gecerlik, guvenirlik, akademik etik konularindaki egitim ve web tabanli
olcme uygulamalar yurutulmesi 6zel yetenekli d6grencilerin bilimsel
arastirma yaklasim ve modellerinin belirlenmesi, 6lcme/veri toplama
yaklasim ve yontemlerinin belirlenmesi sUreclerinin  gelisimini
desteklemistir.
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Veriler arasindaki sistematik iliskileri, benzerlik ve farkliliklari ayirt
etmelerine ve grafik veya tablolar ile ifade etmelerine yonelik etkinlikler,
ozel yetenekli 6grencilerin verilerin analizi ve sunumunu daha etkili bir
sekilde gerceklestirmelerini saglamistir.

Gelistirilen etkinlikler her ne kadar rapor yazma surecini kolaylastirmak
icin taksonomik bir iliski icerisinde, adim adim ve uygulamaya donuk
olmayl amacla da 6grencilerin proje raporu yazma surecini daha énce
yeterince yasamamalari onlarin tecrube noktasindaki eksikliklerini
ortaya cikarmistir. Bazi 8grenme sureclerinin niteligi ancak deneyimler
yoluyla zaman icerisinde gelistirilebilir. Ayrica bu ¢alisma 10 haftalik bir
surenin proje Uuretme asamalarinin tum sureclerinin gelistirilmesinde
yeterince etkili olamayacagi sonucunu ortaya koymustur.

Oneriler

Ozel vyetenekli o6grencilerle proje yUrUtme calismalar yapacak
danisman égretmenlere proje Uretme asamalarina yonelik surecler ve
kriterler hakkinda uzman Kisiler tarafindan uygulamali olarak hizmet ici
egitimler verilebilir

Ozel yetenekli 63rencilere proje Uretme sUrecine ydnelik hazirlanacak
egitimlerde bilimsel kaynaklarin taranmasi ve siniflandirilmasi ile ilgili
bir is paketi olusturulmali, bu is paketinin iceriginde proje konusu ile
ilgili temel bilgiler, daha énceki calismalarda ulasilan ¢ézUmler veya
¢c6zume yakin surecler, olasi ¢ozUm yollarina ydnelik tartismalar ve
akademik veri tabalarinda yer alan yerli ve yabanci kaynaklarin
taranmasini iceren bir surec¢ yasatilabilir.

Ozel yetenekli 6grencilerin arastirma problemi ile ilgili varsa mevcut
kavram yanilgilarinin belirlenmesi ve giderilmesine, degiskenlerin
belirlenmesi ve kontrol edilmesi sUrecine yonelik baglam temelli
uygulamalar yurutulebilir.

Bu calisma kapsaminda hazirlanan etkinliklerin  6zel yetenekli
ogrencilerin proje uretme sureclerinin gelisimine etkisini belirlemek
icin proje basamaklarina yonelik kriterler olusturulmus ve proje izleme
ve degerlendirme formu hazirlanmistir. Olusturulan kriterler ile proje
izleme ve degerlendirme formu, proje hazirlama egitimi uygulamalari
icin bir cerceve olusturmakla birlikte bu tur calismalarda kullanilabilir.

Hazirlanan proje egitiminin 6zel yetenekli 6grenciler ve normal gelisim
gosteren akranlarinin proje uretme surecleri Uzerindeki etkisini
karsilastirmaya yonelik arastirmalar yapilabilir.

Bu calismada &zel yetenekli égrencilerin proje Uretme sureclerini
gelistirmeye yonelik hazirlanan egitim on hafta surmustur.
Hazirlanacak egitim surecinden daha verimli sonuclar alabilmek icin
etkinlik sayisi veya uygulama suresi artirilabilir.
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Etik Kurul izin Bilgisi: Bu arastirma, Trabzon il Milli Egitim
MUdurladunan 25/10/2021 tarihli E-8243836-605.99-35405949 sayili
karari ile alinan bilimsel calisma izniyle yuratulmuastar.

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

Yazar Katkisi: Her iki yazar esit katki saglamistir.
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Evaluation of the Effectiveness of Project Training
Prepared for the Project Production Process of Gifted
Students’

Hakan Sevki AYVACI, Ayse DURMUS?

Abstract

In this study, a project training program for gifted students was
prepared and its effectiveness was evaluated. The study was
conducted using a simple experimental design, one of the
quantitative approaches, with 9 students of the Individual
Talents Realization (IFT) group who had not received project
training or written a project report before. The participants
voluntarily participated in the workshops arranged by the
researcher in a Science and Art Center (SAC) in Trabzon in the
fall semester of the 2021-2022 academic year. The data
collection instruments were the student guidance materials
and the project monitoring and evaluation form developed by
the researcher. The responses of students were evaluated to
determine the level of fulfillment of the criteria for each project
step. The results revealed that the gifted students did not have
problems in reporting the literature review and the summary of
the literature for the project topics by effectively scanning
scientific resources in the planning phase after the project
training. Still, they had difficulty in reporting the method section
of their projects in the implementation phase, and they were
insufficient in discussing the products or the data they
obtained as well as reporting the results they reached in the
evaluation phase. To obtain more efficient results from the
training process to be prepared, it is recommended to increase
the number of activities or the duration of implementation.
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Introduction

The cognitive, affective and psychomotor equipment and individual
differences of each individual who makes up a society are important
potentials for societies and human capital. However, there is no doubt
that individuals with superior intellectual power and special talents
have a driving and effective power over changes and developments in
all fields such as science, technology, economy, politics, sports, arts and
education that will carry a society ahead of its age and bring it to a high
level of civilization (Eng¢, 2019; Reis et al, 2021; Sternberg, 2020;
VanTassel-Baska, 2021). It isimportant for the present and future of both
countries and societies to provide opportunities to develop the
intelligence and talents of gifted individuals, who have characteristics
such as efficiency and productivity that have shaped societies from the
past to the present, opening and closing ages, and ensuring that they
can use their potential at the highest level (Los Angeles Unified School
District [LAUSD], 2020; State of New Jersey Department of Education
[SNIDE], 2020). In order for these individuals, who often appear as
scientists, leaders, or artists, to use their intelligence and talents at the
highest level and to realize their potential, it is necessary not only to be
able to bring them to school every day but also to prepare the
differentiated, qualified education programs and learning
environments they need (National Association for Gifted Children
[NAGC], 2023). While the education of gifted individuals varies from
country to country, in our country, Science and Art Centers (SAC)
affiliated with the General Directorate of Special Education, Guidance
and Counseling Services of the Ministry of National Education are based
on the identification of gifted students from all socioeconomic levels
and cultural strata and meeting their special education needs
according to the areas in which they are identified. In SACs, "gifted
students who are creative in terms of their abilities, who learn faster,
differently, permanently and deeply than their peers" gain discovery,
invention, innovation, communication, leadership, social and artistic
skills, have a broad worldview and the power of free scientific thinking
and combine scientific thoughts and behaviors with aesthetic values.
The goal is to raise them as self-actualized individuals who contribute
to the development of the country, produce science and technology,
solve problems, gain scientific work discipline, and realize projects to
meet the needs of society (Ministry of National Education [MoNE], 2019).
Especially talented students who are enrolled in SACs and continue
their formal education in their own schools with their peers are enrolled
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in Adaptation, Support Education, Individual Talents Awareness, Special
Talents Development, Project Production and Management programs
in SACs in their remaining time from school. Project production and
development activities are at the heart of the practices carried out in
SACs (MEB SAC Directive, 2019), and considering their talents and high
potential, gifted students are expected to develop ideas, solutions and
algorithms for real life problems at individual, national and universal
dimensions, and to produce original projects by developing products,
utility models or patents (Dagdyar et al., 2022; MEB, 2019; Ozbek & Cho,
2022; Redding & Grissom, 2021).
It is known that project studies carried out in SACs encourage
interdisciplinary studies and support gifted students to discover their
interests, produce solutions to real-world problems, support in-depth
learning, contribute to the development of original thinking, creativity
and independent study skills, and gain experience in sharing their
thoughts clearly and effectively in written/verbal form with others
(Cetinkaya, 2021; Karademir, 2016; Kirkan, 2018; Sak, 2017). However, in
some studies, it has been determined that the project studies carried
out in SACs do not fully achieve their purpose, and although some
gifted students have the potential to produce original projects, they
have difficulties in transforming their talents and potentials into
products and completing their project studies successfully by
maintaining their motivation (Ahn & Cho, 2021; Nacaroglu & Arslan, 2019;
NAGC, 2021; Neumeister & Burney, 2021; Ozarslan & Cetin, 2018; Ozbek &
Cho, 2022; Ozbek & Kdse, 2022). It has been determined that gifted
students have some problems in some project processes such as
finding an original project idea, researching the resources, revealing the
research problem and purpose, determining the method and sample,
data collection, data analysis of a study, and writing reports (Borekgci,
2018; Ceken, 2021; Cetinkaya, 2021, Erdogan, 2018; Johnsen & Goree, 2021,
Kayisdag, 2018; Nacaroglu & Mutlu, 2018; Ozarslan, 2019; Ozel & Akyol,
2016; Sak, 2017; Sergeyeva et al.) Even if some gifted students can feel
and reveal the problem situation during the project development
process, they cannot progress in the process of producing solutions to
the problem, and therefore, they may give up the project development
process (Ozarslan, 2018; Ozbek & Dagyar, 2022). Counselor teachers
working with gifted students in SACs have stated that they do not
consider themselves sufficient in the processes of preparing scientific
projects and writing academic reports, and that they have training
expectations in this regard (Johnsen & Goree, 2021; Nacaroglu & Arslan,
2019; Ozarslan, 2019; Sak, 2017; Vantassel-Baska & Stambaugh, 2005).
It is essential that the project work of gifted students, who have the
potential to provide innovative and effective solutions to real problems,
to achieve national and universal success through their entrepreneurial
spirit and innovative thinking, and to add value to society in the
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sustainable development and progress of societies, the development of
science, technology and civilization, and the intergenerational transfer
of science, technology and civilization, be efficiently and successfully
implemented. In this context, it is important to plan, design and
execute practices that will form the basis for the creative project
productivity of gifted students based on eliminating the problems
experienced in SACs in the project production process. The basis of
these practices should be the identification of individual, national and
universal real-world problems and the gradual guidance of the
processes of producing original projects by developing products, utility
models or patents for the solution of these problems (Ozbek & Kdse,
2022). Considering that in the literature on project studies carried out in
SACs, counselor teachers do not have sufficient knowledge about the
stages and processes of project production (Mutlu & Nacaroglu, 2018;
Ozarslan, 2019; Ozturk, 2019; Semiz, 2021; Tuncer, 2019), it is
recommended to receive academic support from postgraduate
researchers who carry out project studies in their field (Ozarslan, 2019).

In this study, a project training program for gifted students was
prepared and its effectiveness was assessed and evaluated. It isthought
that the study will contribute to the literature in terms of having a
unigue value with the project education program developed for gifted
students, guiding gifted students and counselor teachers, and
providing ideas and suggestions to other researchers with the results
obtained. The aim of this study is to evaluate the effectiveness of the
project training program prepared for the development of project
production processes by gifted students.

Method

The process of evaluating the effectiveness of the activities developed
with the ADDIE model for the project production processes of gifted
students was carried out with a simple experimental design, one of the
guantitative approaches. This design was preferred in the study
because the data were obtained from the students before and after the
intervention in a single group without a control group, and were
compared to make a judgement by testing the effect on the dependent
variable (Buyukozturk et al.,, 2019; Fraenkel et al., 2018).

Participants

This study was conducted with 9 students of the Individual Talents
Realization (IFT) group, who voluntarily participated in the workshops
arranged by the researcher in a SAC in Trabzon and who had not
received project training/written a project report before. In order to
ensure the compliance of the study with scientific research and ethical
rules, ethics committee and scientific study permissions were obtained
for the applications to be carried out for the participants and the data
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collection tools to be used, and an Informed Parental Consent Form
was obtained from the parents. To ensure the confidentiality of the
participants, the students were coded as P1, P2, ... and P9.

Data Collection Tools

In the study, the data collection tools were the student guidance
materials and the project monitoring and evaluation form.

Student Guide Materials

In this study, a total of ten activities were developed for each step of the
project generation process. The draft teaching materials developed by
the researcher were presented to the opinions of four lecturers who are
experts in the field of science education, one lecturer who is an expert
in the field of special education, two SAC science counselor teachers
and one lecturer who is an expert in the field of Turkish education. The
prepared guidance materials were agreed on their suitability for the
students, functionality, usefulness, and contribution to the realization of
the purpose of the study in line with the expert opinions, and the
student guidance materials were finalized. The activities prepared for
each project production process step are presented in Table 1.

Table 1
Project Generation Process Step - Activity Specification Table
Step Content
Step 1 Science, Basic Concepts of Scientific Research and
Step 2 Scientific Projects
Identification of the Project Idea
Creating the Business Plan
Scanning and Classification of Scientific Sources
Step 3 Identification of the Problem
Step 4 Determination and Definition of Variables
Reporting the Introduction of the Project
Step 5 Deciding Scientific Research Approaches and
Models

Deciding Measurement/Data Collection Approaches
and Methods
Reporting the Methodology Section of the Project
Step 6 2D, 3D Design Applications/ Experimental
Step 7 Intervention
Step 8 Data Collection
Data Analysis
Reporting the Findings Section of the Project
Step 9 Reporting the Discussion, Conclusion and
Recommendations Sections of the Project
Step 10 Written and Oral Presentation of the Project
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A few excerpts of the developed activities are presented in Figure 1.

Figure 1
Excerpts from the Developed Activities

ETKINLIK 1-OGRENCI CALISMA KAGIDI

Literatir taramanizi yaparken sirasiyla hangi asamalari
kullanmay! ve nelere dikkat etmeyi planiiyorsunuz?

Yapilan galismalan arastinrken hangi kaynakian kullanmays tercin

Bu alan taramasi icin strdrdlebilirlik ile ilgili neleri
arastirmaniz gerektigini diisiniyorsunuz? ‘ S ~
&1K3injz? Neden? oy

[ Yapilan galismalan arastirmak icin hangi siteleri kullandiniz? Neden?

)

Project Monitoring and Evaluation Form

In this study, the project monitoring and evaluation form was used to
assess and evaluate the projects prepared by the students. The draft
project monitoring and evaluation form developed by the researcher
was submitted for the opinions of three instructors who are experts in
the field of science education. After necessary corrections were made
in line with the feedback received, the form was piloted. In this context,
four separate project reports prepared in advance were evaluated
separately by the researcher and a SAC teacher, and the agreement
between independent observers was calculated at 76%. The finalized
project monitoring and evaluation form includes three separate
sections: planning, implementation, and assessment and evaluation,
and each section contains a different number of items. The items were
graded as1,2,3,4and 5.

Data Collection Procedures

The implementation process of the project training program was
carried out by following the steps below: Students were placed in the
workshops in such a way that each student had one computer. At the
beginning of each application, upon the request of the students, the
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link to the activity forms prepared in Google Forms format was sent to
the students by e-mail to prevent paper waste. During the
implementation process, the students answered the questions on the
activity forms separately without communicating with each other
under the supervision of the researcher and a SAC teacher. The
guestions in the activity form were organized in sections on Google
Forms, restricting the students from returning to the previous sections
and preventing them from making changes to the answers they gave
before the application at the end of the application. Thus, both the
students' prior knowledge and needs were determined based on the
answers they gave before the application, and the effect of the
applications was tested by comparing the students’ responses given
before and after the application. In order not to be influenced by each
other's ideas while answering the activity forms, the students were
asked to express their answers to the questions in the activity form
aloud after making sure that all students had filled in the required parts
of the activity form. In this way, it was aimed to create an interactive and
open-to-discussion learning environment where students could freely
express their thoughts and identify the parts that they had difficulty
understanding, and the working and non-working aspects of the
activities. In addition, by enabling students to learn with their peers, it
was aimed to give them more control over determining and shaping
their own learning processes, developing their critical thinking skKills,
understanding different perspectives, strengthening their
communication skills, and ensuring their active participation in the
learning process. Some activities required students to work individually,
while others required them to work in groups. Groups were formed
according to the preferences of students or the researcher, depending
on the activity to be carried out. In addition, students were asked to
prepare a project report during the workshop process, and in this
process, students were divided into 3 groups according to their
preferences and carried out 3 separate projects. The researcher
provided project counseling to the students during the process. The
implementations were carried out for ten weeks, each workshop lasting
5 class hours per week, within the scope of two different workshops
arranged with the students studying in the IFT group.

Data Analysis

Student responses obtained from the activity forms and the project
monitoring and evaluation forms, which were used as data collection
tools in the study, were evaluated at the level of meeting the criteria for
each project step. While creating the criteria, the opinions of the
relevant literature, two experts in the field of science education, one
expert in the field of special education and three SAC counselor
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teachers were involved. The criteria created for the project steps for the
evaluation of the data are presented in Table 2.

Table 2
Criteria Determined for Project Steps

Project Steps

Criteria

Scanning Scientific
Sources

Identifies reliable and relevant sources for
his/her research.

Classification and
Reporting Scientific
Sources

Reveals the similarities or differences between
the studies conducted as a result of resource
research.

Defining the Problem

Recognizes the problem to be solved.

Makes a clear definition of the problem to be

o) solved.
% Identifying and Controlling Determines the dependent, independent and
S Variables control variables of the research correctly.
o |dentifying Scientific Generates correct ideas about which research
Research Approachesand approach and model to use.
Models
Identifying Generates correct ideas about which
Measurement/Data measurement tools to use
Collection Approaches and Generates correct ideas about how to use
Methods mMeasurement tools.
2D, 3D Design Creates a purposeful, innovative and original
Applications/Experimental design for solving the problem and/or
Intervention produces a product.
Expresses the working and non-working
aspects of the design in relation to relevant
sources and data.
Evaluates the material properties and
feasibility of the design.
c Plans and executes intervention practices
O appropriate to the purpose and variables of
o
T the study.
5 Data Collection Collects data in accordance with the purpose
2_ and method of the research.

Determination of Data
Analysis Approaches and
Methods

Generates correct ideas about which data
analysis approach and method to use.

Data Analysis

Generates appropriate ideas about how to
analyze the data obtained.

Presentation/Reporting
Findings

Organize the data in the most understandable
way with graphs, figures or tables.

Creates various models using the data
obtained.
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Evaluation of Findings

Evaluates the similarities and differences by
comparing the data obtained with the data

5 obtained from other studies.

2 Interpretation of Results Interprets the relationships and trends

T:; between the data obtained in the light of the

e relevant literature and reaches a conclusion.
Spelling Rules and Refers to the sources used in writing according
Referencing Styles to APA writing style.

The level of meeting each criterion with the answers given by the
students in the activity forms was scored as shown in Table 3 below.

Table 3
Level and Explanations of the Scores Used in the Evaluation of
Activity Forms and Projects

Score Level Description

5 Very good  Meets all aspects of the relevant criterion. There are no
deficiencies.

4 Good Good fulfillment of the relevant criterion. There may be
minor deficiencies at an acceptable level.

3 Average Moderately meets the relevant criterion. Improvements
are needed.

2 Not Good Does not adequately meet the relevant criterion. There
are significant deficiencies.

1 Inadequate Does not meet the relevant criterion. There are serious

deficiencies/weaknesses.

The scores given by a SAC teacher and the researcher were compared
to ensure the reliability of the analysis of the data. The agreement
between independent observers was calculated at 80%, and consensus
was reached for the inconsistent analysis scores and the analysis was
finalized.

Findings

The materials developed in this section are the activity forms and the
project monitoring and evaluation form. The findings obtained from
the students' responses to the activity forms and the project report they
prepared are presented.

Findings from Activity Forms

The findings obtained from the students' pre-intervention answers to
the questions in the activity forms for the planning step of the project
are presented in Graph 1.
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Graphic 1
Pre-Intervention Responses to the Planning Step of the Project

Before Intervention

Determination of Measurement/Data

Collection Approaches and Methods [
Determination of Scientific Research

Approaches and Models i

Identifying and Controlling Variables s

Defining the Problem

Classification of Scientific Sources

Scanning Scientific Resources

EB5p W4p m3p mE2p mlp

When Graph 1is examined, it is seen that gifted students are at a
"moderate" level in the process of classifying and reporting scientific
resources and at an "insufficient" level in other processes according to
the criteria prepared for the planning stage of the project before the
intervention. The student, P9, who received 1 point with his answer to
the question "Which stages do you plan to use and what do you plan to
pay attention to while conducting your literature review?" in the
activity in the process of reviewing scientific sources, responded as: "/
write on Google and read the information on the sites one by one. If
several sites provide the same information, it is the right information.
My teacher said that Wikipedia is the most reliable site and | use that
too. | watch videos and summarize them. | record them in my
notebook. | also get the opinions of my teachers, family and
acquaintances. | ask my family to help me study on this subject. | pay
attention to whether the lock sign at the beginning of the site link is on
or off and whether it says https.". In the process of classifying scientific
resources, the question "When you read the summaries of the studies
on sustainability in the field of education, what were the similarities and
differences between the studies that caught your eye? How can you
classify these studies?". The explanation of student, P6, who received
2 points with his answer to the question, is as follows: "In each study,
there is a section, ‘The Purpose of this study,” but | cannot distinguish
the purpose, it is a long section. There are numbers about the
students, and there is a year indicating that it was published in that
year, there is a part that says the data were analyzed in this way, and
I can understand them. However, similar things come out, the results
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are written, but | cannot understand them, different things are written
in all.". In the process of defining the problem, the student, S2, who
received 1 point with his answer to the question "Write down all the
elements that occur in your mind about the problem situation." in the
activity form, stated: "Actually, | don't see a problem, | just plan to
make the water sustainable. | cannot think of a problem, but | can
think of a solution.". In the process of determining and controlling the
variables, the instruction was; "Write the dependent, independent and
control variables of the research by giving two examples of such
experimental studies.” in the activity form. Student P5 received 1 point
for this task because s/he responded in this way: "In  which
environment do microbes die? Independent variable; Temperature is
dependent variable; for the microbe type, to die or not to die is
controlled variable.”

The findings obtained from the answers given by the students to the
guestions in the activity form for the planning step of the project after
the intervention are presented in Graph 2

Graph 2
Post-Intervention Responses to the Planning Step of the Project

After Intervention

Determination of Measurement/Data...

Determination of Scientific Research... & —

Identifying and Controlling Variables

Defining the Problem

—
Classification of Scientific Sources
 — ]
Scanning Scientific Resources

0 2 4 6 8 10

m5p W4p m3p m2p mlp

When Graph 2 is analyzed, it is seen that gifted students were at the
"good" and "very good" levels according to the criteria after the
intervention. In the process of scanning scientific resources, student
P2 who received 4 points, responded to the question, "How did you
decide whether the information presented on the websites you
examined about renewable energy resources in our country is reliable
or not?" in the activity form, as follows: "A scientist named BetUl Aras has
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reported in her thesis in the Higher Education Council (HEC) Thesis
Documentation Center that Turkey is the first country in Europe in terms of
geothermal potential, and the 4th country in the world in terms of installed
power. She also added the five countries that produce electricity from
geothermal energy can be listed as the USA, Indonesia, Philippines, Turkey
and New Zealand (MENR, 2021). MENR is the source here. She reports that
biomass energy is obtained from plant, animal and industrial wastes (Koger
and Unld, 2007). For example, | think that obtaining biomass energy from
plant, animal and industrial sources is evidence as to why biomass is
renewable, and Kocer and Unlu are cited as the source. Looking at these
websites, it is very easy to find data, evidence and sources. However, there
were no sources on the first websites we have searched, and we couldn't find
any evidence, we had a very hard time. On the other hand, it is easier like this,
and these websites only contain studies by scientists. For example, on the
other website, they wrote AA reporter, he was not a scientist, and we could
not count him as a source. | thought of ‘the sign at the beginning of the
website and the https’ as a reliable site, but, in fact, we could not count him
as a source. Initially, | thought of the sign at the beginning of the site and
https as a reliable site.". In the process of classifying and reporting
scientific sources, the question "When you examined the sites where
the studies were included, what were the similarities and differences
between the studies that caught your eye? How can you classify these
studies?" The student P1, who received 4, answered the question as
follows: "We learned to filter in HEC Thesis Documentation Center, ULAKBIM
and Google Scholar. | chose the years, sorted by years, and alphabetized the
subject. In HEC Thesis Documentation Center, we see that there are different
studies according to the year, thesis type and subjects. When we look at
Google Scholar, we can classify according to years. By reading the names
of the studies, we can also classify them according to their subjects. In each
study, there is a section called the purpose of this study, but | cannot
distinguish the purpose, it is a long article, there are numbers about the
students, and there is a year part indicating that it was published in that year.
| can understand them. However, similar things come out, the results are
written, but | cannot understand them, different things are written in all.". In
the process of defining the problem, the instruction was "Create your
problem sentence by using the scrambled words given above," in
the activity form, and student P2 expressed his problem question as
such: "What is the effect of coconut oil use on yogurt properties and
shelf life?" In the process of determining and controlling the variables,
the instruction was "Write the dependent and independent variables
of the problem situation you have created using the scrambled
words given above." The response of student P8, in Activity 12 in the
activity form is as follows: "Dependent variable is entrepreneurship skKill,
the independent variable is STEM education, the Control variable is
students.”" In addition, student P2responded to the instruction, "Write
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the dependent, independent and control variables of your study" in
Activity 26 as follows: "The independent variable of our study is
deposits, the dependent variable is flood prevention, and the control
variable is the amount of precipitation.”

The findings obtained from the students' pre-intervention answers to
the questions in the activity forms for the implementation step of the
project are presented in Graph 3.

Graph 3
Pre-Intervention Responses for the Implementation Step of the

Before Intervention

Presentation of Data %

Data Analysis

Determination of Data Analysis Approaches
and Methods O

Data Collection &

2D, 3D Design Applications/Experimental
Intervention

ES5p m4p m3p m2p m1lp

Project

When Graph 3 is analyzed, it is seen that gifted students were at "moderate"
and "good" level in 2D, 3D design practices/experimental intervention, and
data collection stages, and at "insufficient" and "not good" level in other
processes according to the criteria prepared for the implementation stage of
the project before the intervention. In the 2D, 3D design
practices/experimental intervention process, the design of student P6 for the
instruction "Create your design and upload its photo to the system," in the
activity form is presented in Figure 2 below.
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Figure 2
The design of the student P6 for the question in the activity form

Student P6 used Adobe
Illustrator blue colored water
in the design drop, arid trees
=) drawn in black pencil where
water does not fall, Brown
coloured soil, to represent
drought. There are shapes
drawn with a black pencil,

During the data analysis process, student P3, who received 1 point,
responded to the question, "What do you think can be done to test
whether an application yields successful results?" as follows: "We can
read the page and compare it with the successful results that are
correct. We can also measure it with a test application. Because they
can both ask and answer questions and if it is put on an open network,
everyone can test themselves."

The findings obtained from the answers given by the students to the
guestions in the activity form for the implementation step of the project
after the intervention are presented in Graph 4.

Graph 4.

Post-Intervention Responses to the Implementation Step

After Intervention
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I m

Determination of Data Analysis Approaches
and Methods

Data Collection

2D, 3D Design Applications/Experimental
Intervention
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When Graph 4 is analyzed, it is seen that gifted students were generally
at "good" and "very good" levels according to the criteria prepared for
the implementation phase of the project after the intervention. In the
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2D, 3D design applications/experimental intervention process, "Make
your design three-dimensional. Upload the photo of your three-
dimensional design." In response to the question, the three-
dimensional design created by student P2 is presented in Figure 3
below.

Figure 3
Three-Dimensional Design Created by Student P2 for the Question in
the

Activity Form
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Student P2 created a flood
canals and retaining walls
made of white cardboard
in the design for
prevention (to prevent
flooding), with red pipettes
his semicircular opening-
- closing covers with
gratings (for draining
water in case of flooding)
and made of blue bag the
sea, the lawns he made
with green felt, water level
sensor to set the time to
open the lid), active alarm
(to alarm when the water
level rises), servo motor (to

In the process of data presentation, the instruction, "Classify the types of
studies on sustainability conducted according to years. Create a graph with
the data you obtained." The response given by student P6 to the instruction is
presented in Figure 4.

Figure 4
The response given by student P6 to the instruction in the Actity Form

The findings obtained from the students' pre-intervention answers to
the questions in the activity forms for the evaluation step of the
project are presented in Graph 5.
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Graph 5.
Pre-Intervention Responses to the Evaluation Step
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When Graph 5 is examined, it is seen that the gifted students were
generally at "not good" and "average" level according to the criteria
prepared for the evaluation stage of the project before the intervention.
In the process of data interpretation, student P2, who received 3 points,
answered the question "What do you think about the ecological
footprint awareness of your friends before the training? How did you
reach this conclusion?" in the activity form, as follows: "I think that my
friends had low water footprint awareness before the application
because they did not know how much water was spent during the
production of a tomato, a t-shirt and food in the industry. But they were
surprised very much when they watched the documentary | prepared.
I looked at what they wrote on the form, and they always gave wrong
answers. Some bathe too often, and others eat too much junk food. So,
they don't know the water footprint of chocolate.”" In the process of
interpreting the results, for the question "Did your opinions change
after the debate? If yes, what kind of changes occurred?" student P6,
who received 2 points, answered the question as follows: "My decision
has not changed. If satellites had not been sent into space so far, you
would have had very difficult communication. For example, is it faster
to send a message by a pigeon or phone?"

The findings obtained from the responses of the students for the
evaluation step of the project after the intervention are presented in
Graph 6.

389



PUJE, 63, 373-408 [2025] H.S. Ayvaci & A. Durmus https://doi.org/10.9779/pauefd.1414130

Graph 6
Post-Intervention Responses to the Evaluation Step

After Intervention
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Data Interpretation
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When Graph 6 is analyzed, it is seen that gifted students were generally
at "good" and "very good" level according to the criteria prepared for
the evaluation stage after the intervention. In the process of data
interpretation, student P1, who received 4 points, answered the
guestion, "Do you think age has an effect on the effect of your education
on the ecological footprint awareness of your friends? How did you
reach these results?" as follows: "In our study, there was not much
difference between girls and boys. The scores of the girls and boys were
close. The girls knew more with a very small difference because they
constantly played the game we prepared, and it was remarkable.
Across ages, the older they got, the more they knew. The younger ones
may have understood the game less. | think the older girls were the
most successful." In the process of interpreting the results, for the
guestion "Did your opinions change after the debate? If yes, what kind
of changes occurred?" student P7, who received 4 points, stated: "I had
decided that plastic bags should be recycled. Plastic bags make the
world uninhabitable, even though the other side says that they are
very costly, | was thinking that we can recycle them cheaper by
burning them, but when we burn them, the environment will be
polluted and harmful gases will be released, so | concluded that they
should not be recycled and the use of plastic bags should be
prevented.”

Findings from the Project Monitoring and Evaluation Form

The project reports prepared by the students were evaluated with the
project monitoring and evaluation form. During the implementation
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process, 9 students, who were the participants of the study, were
divided into groups of three according to their preferences and
prepared a total of three project reports. At the end of the
implementation process, the students presented their project reports
titled, "Talking Compost-O", "Deposal" and "Tell Her to Come." While
presenting the scores that the students received from each item of the
project monitoring and evaluation form, the Talking Compost-O project
was coded with the letter C, the "Deposel" project with the letter D, and
the " Tell Her to Come" project with the letter T. The scores obtained by
the students from the project reports are presented in Table 9.

Table 9
Scores Obtained from the Project Monitoring and Evaluation Form
RUBRIC FOR ASSESSMENT POINTS

1 2 3 4 5
The project has a scientific content. D,C, T
The project is original and innovative. T C D
While determining the subject of the project, the D,C, T
benefit to the society was taken into
consideration.
The problem/need to be solved is clearly D,C, T
defined.
The project presents an applicable and creative D, T C
solution to solve the problem/need.
Appropriate, reliable and relevant sources have T D,C
been identified for the research to be carried out
within the scope of the Project.
Possible alternatives were investigated by T D, C,
conducting a resource search.
As a result of the literature review, similarities T D,C
or differences between the existing studies and
the subject of the project were revealed.
The project could be limited to a manageable D T C
size.
The purpose and importance of the project is D,C, T
clear.
The aim of the project is realistic and related to D T C
the solution of the identified problem.
The applications to be carried out for the D, T C
realization of the objective and the execution
process of the project are well planned.
A realistic and appropriate work time has been D,C, T
scheduled for the planned activities.
During the execution of the project, tasks were D,C, T
clearly defined and distributed.
The introductory part of the project was reported T D,C
in clear and comprehensible academic language
within scientific criteria by including
information about the project and previous
studies together with the sources used.

PLANNING
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An original and innovative prototype/model has
been created and/or a product has been produced
that is suitable for the purpose of solving the
problem situation expressed in the project.

The tools and materials used for the
prototype/model or product produced within the
scope of the project are appropriate, sufficient
and economical.

The working and non-working aspects of the
prototype/model or product are presented in
relation to the relevant sources and data.

The prototype/model or product was evaluated
by interpreting it within the scope of scientific
criteria such as aesthetics, functionality,
originality, durability, ease of maintenance and
repair, and material properties such as economy
and feasibility.

The method section of the project is presented in
detail in scientific criteria by using clear,
understandable, academic language by using
various materials, tables and graphs, including
research method, experiment and observation
setups, experimental applications, data
collection tools, and data analysis.

In the discussion and conclusion section of the CT
project, the relationships and trends between the
prototype/model or product put forward for the
problem situation of the project and the data
obtained were interpreted by comparing them
with other studies, and the results obtained were
reported within scientific criteria using a
detailed and academic language.

The recommendations section of the project has
been reported within scientific criteria by using
detailed and academic language to include
various suggestions for meeting new
requirements that may arise in the future.

The bibliography section of the project has been
reported by listing all the sources used in the
project process and cited in the project report,
according to the spelling rules and referencing
format such as APA.

The project report includes the project name,
introduction, method, findings, conclusion and
discussion, recommendations and references,
and the report includes explanations within
scientific criteria for each title.

The process was expressed verbally within
scientific criteria by using clear, understandable,
interesting and academic language.
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While verbalizing the project process, fluent T D,C
language, effective address, body language and
volume were used.

The scores and levels of the students' project reports are presented in
Table 10.

Table 10
The Scores and Levels of Students' Project Reports
Project Planning Practice Evaluation
Score Level Score Level Score Level

Deposel 4.40 Good 4.40 Good 4,83 Good
Talking 4,73 Good 4,20 Good 3,83 Average
Kompost-O
Tell her to 4.00 Good 3,40 Average 2,50 Not
ccome Good

An excerpt from the "Talking Compost-O" project report, which is at a
"good" level in the planning phase, is presented in Figure 5.

Figure 5
An Excerpt from the Report of the "Talking Compost-O" Project”
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A section from the "Tell her to come" project report, which is at the
"Intermediate" level at the implementation stage, is presented in Figure
o.
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An excerpt from the "Tell her to come" project report
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A section from the "Deposel" project report, which is at a "good" level in
the evaluation dimension, is presented in Figure 7.

Figure 7

An Excerpt from the "Deposel" Project Report
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Kanallans Wedendndines yeklnde wiem reze edkamyte

Tartyma ve Sonwg

Dogal afetierm boyik b doum meteorclosik katakterh clup sel ve txdanlar e yaypn
govtilen meteorolopk karalderh dogal afedens bapnds pelmeboedsr (Ceylan ve Kouyct,
2007). Yetleyan ve tarum alaslan bagts oluak tere yehir altvapdanns verdidden zararlar ve
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Discussion

In the activities prepared for the process of scanning scientific
resources, the participating students were given the role of a researcher
in a science- technology journal and were asked to research and report
the studies conducted in Turkey on sustainability for the last issue of
the journal. The students were first asked questions about what they
would research about sustainability and which sources they would use
according to determined criteria. It was identified that gifted students
had difficulty in distinguishing between reliable information and
reliable websites and between scientific and non-scientific information
before the activity. It is thought that this situation arises from the fact
that in the process of producing a project, due to reasons such as the
pressure of the school administration on the project, time constraints,
and parental expectations, the mentor teachers consider the process of
scanning scientific resources as a waste of time, they determine the
project topic themselves and proceed directly to the design stage by
skipping the literature review stage. Ozarslan (2015), Ozbek & Cho (2022)
revealed that in the process of project production, project topics were
determined by the counselor teachers, students did not do enough
literature review on the project topic and did not receive support in this
regard. In addition, it is thought that one of the reasons for the
inadequacy of the students in the process of scanning scientific
resources may be due to the inadequacy of the mentor teachers in
recognizing and using databases effectively. These findings Kirkan
(2018), Nacaroglu and Arslan (2019) and Ozarslan (2019), in their studies
on the views of gifted students and their counselor teachers on project
studies, revealed that gifted students and counselor teachers were
inadequate in terms of resource scanning in the project process and
stated that they should receive expert support in this regard. In the
prepared activity, students were asked to use the advanced search
options and filtering features of academic databases such as HEC
Thesis Documentation Center, Google Scholar and ULAKBIM, to classify
the studies according to the features requested in the activity form, and
to report the differences in the information they accessed in terms of
criteria such as containing data, evidence, sources, and not
contradicting basic scientific knowledge to distinguish between
experts and non-experts. It is thought that this aspect of the practices
led to an increase in students' scores in the process of scanning
scientific sources. It has been stated that students should be guided to
access reliable data from academic databases in the process of
scanning scientific sources (Arikan-Gullu, 2021; Bircan & Kdksal, 2020;
Kocagul-Saglam, 2019; Ozdeniz, 2021).

In the activities prepared for the process of defining the problem,
students were asked to identify the problem situations in the sample
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scenarios given to determine and reveal the problem situation and
variables. It was determined that gifted students had difficulty in
expressing the problem situation, they perceived the problem as a
‘problem’ rather than a solvable situation whose solution was not
already known by them, and this situation confused their minds. It is
thought that the word problem, which is a borrowed word in Turkish
from French, is often used as synonymous with the words ‘problem’
‘issue’ and ‘difficulty, which may cause students' perceptions about the
problem to be in this direction. Albert Einstein expressed the
importance of problem as: "Defining the problem is often more
important than solving it." Thus, in order to improve the process of
defining the problem, students' misconceptions and misconceptions
about the problem, if any, should be eliminated. (Ozarslan, 2019). In his
study, Erdogan (2018) found that students could not present the
problem situation in their research. Having them express the problem
situation through different scenarios given to them in the activity,
letting them practice creating meaningful problem sentences from
complex words, and providing examples by explanations to eliminate
misconceptions resulted in an increase in students' scores for the
process of defining the problem. At the stage of determining and
revealing the variables, students were given an example from daily life
in which two variables affected each other, and asked which variable
affected the result, and it was seen that the students commented on
any of the two variables regarding the situation affected by more than
one independent variable given to them. It is thought that students'
inadequacies in the process of identifying and controlling variables
stem from teachers' inadequacies in this process (Erdogan, 2018; Mutlu
& Nacaroglu, 2018; Semiz, 2021; Tuncer, 2019). Along with the training
given to them, making detailed definitions about the types of variables
in the activity, providing examples, scenarios with examples from daily
life, and doing the activities of determining and controlling variables
from the scrambled words themselves were effective in the increase of
their scores for the process of determining and revealing variables.
Studies in the literature (Arikan-Gulll, 2021; Ozdeniz, 2021) that
differentiated learning environments created according to students'
interests, needs, and abilities improve the processes of defining the
problem, determining and controlling variables of gifted students
support the findings of this study.

In the activities prepared for the processes of determining scientific
research approaches and models, determining measurement/data
collection approaches and methods, students were asked what kind of
plans they made to increase the water footprint awareness of
individuals, what they determined these plans according to, which
stages they used respectively while applying the measurement tool,
whether they were aware of the dependent, independent and control
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variables in the study, whether they were aware of the effect of
independent variables on the dependent variable, and it was seen that
their knowledge of the scientific method was insufficient. In the
literature, it has been found that researchers, teachers, and students
may be inadequate in determining the method, sample, measurement
tool, and applying the measurement tool as the main reasons why
scientific studies cannot be carried out successfully (Arikan-Gullu, 2021,
Kart & Gelbal, 2014; Ozdeniz, 2021). The lack of knowledge and lack of
experience of gifted students about the scientific method made them
have difficulties in the process of obtaining data. With the activities
carried out, an increase was found in students' scores for determining
scientific research approaches and models, measurement/data
collection approaches, and methods. As stated in Bell et al. (2005), the
training on methods, measurement tools, validity and reliability in
scientific research, academic ethics, and conducting web-based
measurement applications supported the development of the
processes of determining the scientific research approaches and
models, measurement/data collection approaches and methods of
gifted students.

In the activity prepared for 2D, 3D designs applications/ experimental
intervention process, students were given the role of engineers and
asked to create channels on the banks of the streams to prevent
flooding in case of floods in the city where they live, taking into account
the annual rainfall per square meter of the city, and to make 2D drawing
and 3D design. In another activity, they were asked to create 2D/3D
products for a bazaar they would organize as part of a social
responsibility project. It was observed that the gifted students scored
high points before the activity in terms of creating an original and
innovative design and/or producing a product. It is thought that these
findings are not surprising since the study was conducted with gifted
students who stood out from their peers with normal development in
terms of creativity. "Gifted behavior consists of behaviors that reflect the
interaction between three basic clusters of human characteristics:
above-average ability, high level of task awareness, and high creativity"
(Renzulli & Reis, 1997). When the literature is examined, it is stated that
gifted students differ from their peers with normal development in
their creativity and inventiveness (Horn, 2021; Reis et al,, 2021; Sen, 2018)
and that these characteristics can be developed more in learning
environments that allow new ideas and products to be created
(Ozdeniz, 2021; VanTassel-Baska & Brown, 2021). Within the scope of the
study, it was determined that the activities prepared to ensure the
development of the 2D, 3D design applications process increased
students' scores. In this study, the fact that the activities were prepared
to include the use of virtual modeling applications such as Solidswork,
Tinkercad, Adobe lllustrator and Canva suggests that they support the
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development of 2D/3D design processes of gifted students. It has also
been revealed in other studies that designs realized with computer-
aided applications such as Strach, Tinkercad, Canva and Adobe
lllustrator support the development of students' design processes
(Canbolat, 2021; Ceylan, 2020; Deniz, 2020; Vatansever, 2018).

In the activity prepared for the data analysis and presentation process,
students were given the role of the school's environmental club
member and were asked to test the effect of the educational practices
they made to raise their friends' ecological footprint awareness on their
friends' ecological footprint awareness and to present the data they
obtained. It was found that gifted students were inadequate in
determining which scientific method to use in their research, collecting
data, analyzing data, and ensuring the validity and reliability of the
study. These findings are in parallel with the findings of Erdogan (2018),
who examined the scientific research skills of gifted students. Yildirrm
(2010), in his study, prepared to increase the quality of qualitative
research, revealed that researchers, teachers and students prefer
guantitative research-based approaches more due to factors such as
easier access to the solution of the research problem, fewer variables
affecting the research and being able to control these variables more
easily, and data analysis taking much less time than the qualitative
approach. Therefore, it can be pointed out that the fact that researchers,
teachers and students prefer data analysis practices carried out with
qualitative approaches less in scientific research processes causes
students not to gain knowledge and skills in this direction. SAC
counselor teachers and gifted students do not consider themselves
sufficient in some project processes such as finding an original project
idea, resource research, revealing the problem situation and purpose of
the research, determining the study method and sample, data
collection, data analysis, and report writing (Johnsen & Goree, 2027,
Nacaroglu & Mutlu, 2018; Sak, 2017; Sergeyeva et al.). With the training
provided, students learned to search for data collection tools suitable
for the purpose of their own scientific studies and the solution of the
problem situation from academic databases, to deliver these data
collection tools to the relevant sample with paper- pencil or web
applications, and to analyze the data they obtained quantitatively/
qualitatively and to present them in tables or graphs. In the activities,
students were asked to present the relevant studies in the literature
and the findings of their own studies in tables or graphs during the
scientific research process. Biyikli (2013) and Erdogan (2018) also stated
that the processes of analyzing and presenting data can be improved
over time with tasks and life experiences for students to organize the
data they have obtained and express them in tables or graphs. Activities
for students to distinguish systematic relationships, similarities and
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differences between data and present them in graphs or tables enable
gifted students to analyze and present data more effectively.

In this study, it was observed that gifted students did not have
problems in reporting the literature and literature summary for the
project topics by effectively scanning scientific resources in the
planning phase of the project, they had difficulty in reporting the
method section of their projects in the implementation phase, and they
were insufficient in reporting the products they produced or the results
they reached by discussing the data they obtained in the evaluation
phase. In order for gifted students to prepare an effective and efficient
scientific project report, they should be guided step by step in the
processes of identifying individual, national and universal real-world
problems, producing original projects by creating products for the
solution of these problems, and a teaching environment based on
practice should be prepared (Ozbek & Kdse, 2022; Vantassel-Baska &
Stambaugh, 2005). In this study, the increase in some students' scores
for project generation processes was due to the fact that the taxonomic
relationship between the activities prepared by the researcher was
made to be felt by the students, and the project was carried out in a
learning environment supported by practices in which the students
actively participated to realize the project process steps step by step.
After the implementation of the activities aimed at improving the
project production processes, it was observed that the students were
insufficient in discussing the relationships and trends between the
prototype/model/product or the data obtained for the solution of the
problem situation of the project in their project reports and continued
to experience difficulties in reporting this process. This is thought to be
due to the fact that the students preferred to conduct design-oriented
studies instead of studies involving experimental intervention in their
projects and that they tried to discuss their designs by comparing them
with similar designs in the literature instead of discussing their designs
to evaluate their impact on the solution of the problem situation.

Conclusions

Using academic databases, activities aimed at enabling gifted students
to recognize how the information provided by non-experts and experts
differ between the sources they use to access scientific knowledge in
terms of criteria such as containing data and evidence, providing
sources for this data and evidence, and not contradicting basic
scientific knowledge, supported the development of the process of
scanning and classifying scientific sources.

Activities aimed at determining the perceptions of scientific research
about the status of the problem and eliminating misconceptions, if any,
give effective results in the processes of forming the problem

399



PUJE, 63, 373-408 [2025] H.S. Ayvaci & A. Durmus https://doi.org/10.9779/pauefd.1414130

statements of scientific research and determining the variables related
toit.

Virtual modeling applications support the development of the design
processes of gifted students because the menus in the virtual modeling
applications provide opportunities for them to visualize the properties
of objects in their minds with features such as drawing, shaping,
painting, and rearranging with practical applications.

Training on methods in scientific research, measurement tools, validity
and reliability in scientific research, academic ethics, and conducting
web-based assessment practices supported the development of the
processes of determining the scientific research approaches and
models of gifted students and determining the measurement/data
collection approaches and methods.

Activities aimed at helping them to distinguish systematic
relationships, similarities and differences between data, and to express
them in graphs or tables enabled gifted students to analyze and
present their data more effectively.

Although the activities developed aim to be in a taxonomic relationship,
step by step and practical to facilitate the report writing process, the
fact that the students have not experienced the project report writing
process sufficiently before has revealed their deficiencies in terms of
experience. The quality of some learning processes can only be
improved over time through experiences. In addition, this study
revealed that a period of 10 weeks cannot be effective enough in
developing all the processes of project production stages.

Suggestions

In-service training can be given by experts on the processes and criteria
for the stages of project production to the counselor teachers who will
carry out project execution studies with gifted students.

In the training to be prepared for the process of producing projects for
gifted students, a work package should be created on the scanning and
classification of scientific resources, and this work package can include
basic information about the project topic, solutions or near-solution
processes reached in previous studies, discussions on possible
solutions, and a process that includes the scanning of domestic and
foreign resources in academic databases.

Context-based practices can be carried out to identify and eliminate the
existing misconceptions of gifted students about the research problem,
and to identify and control variables.

In order to determine the effect of the activities prepared within the
scope of this study on the development of project production processes
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of gifted students, criteria for project steps were created and a project
monitoring and evaluation form was prepared. The criteria and the
project monitoring and evaluation form can be used in such studies as
well as creating a framework for project preparation training practices.

Research can be conducted to compare the effect of the prepared
project training on the project production processes of gifted students
and their peers with normal development.

In this study, the training prepared to improve the project production
processes of gifted students lasted ten weeks. In order to get more
efficient results from the training process to be prepared, the number
of activities or the duration of implementation can be increased.
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