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Arastirmanin amaci, 6zel yetenekli 6grencilerin yenilenebilir enerji kaynaklarina yonelik zihinsel
modellerini belirlemektir. Arastirmada nitel arastirma yaklagimlar tiirlerinden 6zel durum calismasi
yontemi kullanilmistir. Arastirmanin katilime1 grubunu Trabzon il merkezinde yer alan Bilim ve Sanat
Merkezinde bireysel yetenekleri fark ettirme programinda bulunan 14 6grenci olusturmaktadir.
Katilimeilar, arastirmanin etik degerleri uyarinca S01°den S14’e kadar kodlanmustir. Ozel yetenekli
Ogrencilerin yenilenebilir enerji kaynaklarina yonelik zihinsel modellerini belirleme amaci
dogrultusunda klinik miilakatlar yardimi ile veriler toplanmigtir. Klinik miilakatlardan elde edilen
veriler igerik analizine tabi tutulmustur. Elde edilen sonuglara gore, katilimcilarin yenilenebilir enerji
kaynaklari ile alternatif enerji kaynaklarini birbiri yerine ya da birlikte kullandiklar1 belirlenmistir.
Tiirleri konusunda ozellikle gilines ve rlizgar enerjisine degindikleri gorilmiistiir. Enerji ihtiyaci
konusunda ise katilimcilarin bilingli olduklar1 ve kiiresel enerji ihtiyacinin karsilanabilmesi i¢in
caligmalarin yiiriitiilmesi gerekliligi hususlarin1 vurguladiklar tespit edilmistir. Ulkemiz baglaminda
degerlendirmelerinde ise iilkemizin sahip oldugu jeopolitik konum ve bdlgesel farkliliklarin g6z 6niine
alinmas1 gerektigine dikkat cekilerek yenilenebilir enerji kaynaklarina yonelimin olmasi gerektigi

vurgulanmuistir.
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Giris

Bilimin ve teknolojinin birbirlerini etkileyerek gelisim ve degisim gdstermesi ve bu gelisim
ve degisim unsurlarina bagl olarak insanlarin bilgiye hizli bir sekilde erisim saglayabilme
istegi (Dogan, 2011) teknolojiye yetisebilmek adina enerjiye olan ihtiyaci ortaya
¢ikarmaktadir (Giines, Alat ve Goziim, 2013). Bu enerji ihtiyacinin her gegen giin artacagi ve
toplumsal olarak onemli ihtiyaglar listesinde kendisine yer bulacagi dngoriilen bir gercektir.
Bu gerceklik durumuna yonelik olarak, Ozkaya (2017) tarafindan yiiriitiilen arastirmada,
2030’1u yillarda enerji ihtiyacinin yaklasik olarak iki kat artacagi hatta 2050’11 yillarda ise bu
oranin lice katlanacagi belirtilmistir. Belirtilen enerji ihtiyacinin ilerleyen yillarda oldukca
bliylik rakamlara ulasabilecegi 6n goriisii goz Oniine alindiginda ise, yenilenemez enerji
kaynaklar1 olarak ifade edilen fosil yakitlarin tiikenebilir olusu ve bu yakitlarin diinya
genelinde belirli bolgelerde bulunuyor olmasi (Mahmutoglu, 2013) toplumlarin bu enerji
kaynaklarina sahip olabilme ve kullanabilme gibi hususlara yonelmelerine neden olacaktir.
Toplumlarin ilgili kaynaklara yonelim saglamasi durumuna bagl olarak da gelecekte enerji
savaglarinin yasanabilecegini sOylemek pek de yanlis olmayacaktir (T.C. Enerji ve Tabi
Kaynaklar Bakanligi, 2017). Bu dogrultuda, enerji ihtiyact konusunda sorun yagamamak ve
gelecegi felakete siiriiklememek adina giines, riizgar, su gibi kaynaklarin ¢esitli yontem ve
teknikler ile iglenerek kullanilmasi ve yenilenebilirlik 6zelligi sayesinde enerji ihtiyacinin
giderilmesi gerekmektedir (Kog ve Senel, 2013). Kiiresellesen diinyada yer edinmek isteyen
toplumlar da ilgili durumu goz Oniine alarak yenilenebilir enerji kaynaklarina yonelim
saglamakta ve bilingli bireylerin yetistirilmesine dnem vermektedir (Giil-Elmas, 2018). Bu
dogrultuda yenilenebilir enerji kaynaklar1 konusunda bireylerde farkindalik saglamak, enerji
kullanimina yonelik tasarruf ve siirdiirebilirlik gibi anlayislar1 kazandirmak ve bireylerin
kavramsal olarak bilgiye sahip olabilmesi amaciyla yenilenebilir enerji kaynaklar1 konusu

egitim-Ogretim siireci icerisinde kendisine konu alan1 olarak yer bulmaktadir.

Enerji ihtiyaci konusuna yonelik hem giiniimiizde hem de gelecekte ciddi sorunlar
cikabilecek olmasi ve buna bagli olarak da yenilenebilir enerji kaynaklarina yonelimin
saglanmas1 gerekliligi egitim-0gretim siirecinin ilgili durumdan etkilenmesine sebebiyet
vermistir ve konu alaninda cesitli c¢alismalarin yiiriitiillmesine zemin hazirlamistir.
“Yenilenebilir enerji” anahtar kelimesini kullanarak ulusal tez merkezi incelendiginde egitim
ve 0gretim (Alagdz, 2005; Ergin, 2010), ekonomi (Ayran, 2015; Giiner, 2016; Ifat, 2018;
Tekesin, 2011; Ucak, 2010; Yamak, 2006; Yasar, 2009), elektrik ve elektronik miithendisligi
(Avli-Firig, 2018; Cemrek, 2011; Eskin, 2012; Isen, 2011; Ugurlu, 2004), endiistri
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miihendisligi (Kaymak, 2009; Oner, 2007), enerji (Angin, 2005; Can, 2011; Damgac1, 2016;

Grozdev, 2010; Kar, 2008; Khalkfan, 2015; Oz, 2006; Oz, 2013; Ozer, 2003; Yilmaz, 2012),
fizik miithendisligi (Saritas, 2004), isletme (Nuran, 2014), kimya (A¢ikgoz, 2001; Boz, 2011;
Oztiirk, 2010) ve makine miihendisligi (Kireg, 2009) konu alanlarinda calismalarin
yiriitiildiikleri gérilmektedir.

Egitim-0gretim alanina yonelik yiiriitiilen ¢aligmalar ele alindiginda beceri ve basari
diizeyi ile konunun 6gretimine yonelik model 6nerisi konularinda oldugu ve aragtirma gruplari
incelendiginde ise ilkogretim Ogrencileri tlizerine odaklandigi belirlenmistir. Ancak 06zel
yetenekli olan bireylerin konu alanindaki goriis ve disilincelerinin alindig1r ya da enerji
ihtiyacinin ~ giderilebilmesi adma proje gibi tekniklerin kullanildigi ¢aligmalara
rastlanmamistir. Oysaki sahip olduklar {ist biligsel beceri ve donanimlar sayesinde (Cutts ve
Moseley, 2004) problemlerin ¢oziimiine bilimsel ¢6ziim Onerileri liretebilecek (Atak ve Atik,
2007) ve siirecin sonunda ortaya {iriin ¢ikartabilme potansiyeline sahip olan bireylerin konu
alanindaki goriiglerinin alinarak o goriisler dogrultusunda ¢alismalarin yiiriitiillmesinin hem

bilimsel agidan hem ekonomik agidan hem de toplumsal statii agisindan gereklidir.

Bu baglamda da arastirma kapsaminda 6zel yetenekli 6grencilerin yenilenebilir enerji
kaynaklar1 kavramina yénelik zihinsel modellerini belirlemek amaglanmistir. ilgili amag
durumu g6z ontine alindiginda, 6zel yetenekli birey, yenilenebilir enerji kaynaklari ve zihinsel
model kavramlarinin amag ciimlesinde yer almasi nedeniyle her bir kavram asagida bashiklar

halinde ele alinmistir.
Ozel Yetenek

Ozel yetenekli bireylerin akranlarina nazaran bilissel alanda daha iist diizey performansa sahip
oldugu (Sternberg, Jarvin ve Grigorenko, 2011) ve akranlarinin sahip olduklar1 6zelliklerden
ve ihtiyaclardan daha farkli ihtiyaglart oldugu (Tomlinson ve Hockett, 2008) ifade edilmis
olmasina ragmen “6zel yetenek” kavramina yoOnelik olarak anlagilabilir ve keskin bir
kavramsallastirma durumu s6z konusu degildir. Dolayisiyla da ilgili bireylere iistiin zekali mi,
iistiin yetenekli mi yoksa 6zel yetenekli mi sifatinin kullanacagi konusunda spekiilasyonlar
olusmaktadir. Ilgili spekiilasyonlara yanit olarak 2016 yilinda Milli Egitim Bakanligi
tarafindan yayinlanan yonergede bireylerin yaraticilik, liderlik ve {iist diizey performans
gostergelerine sahip olmalarina bagl olarak 6zel yetenekli seklinde ifade edilmeleri gerektigi
belirtilmektedir (Giiney, 2018). Ote yandan belirtilen 6zelliklere sahip olan bireylerin egitim-
ogretim stireglerinin de 6zel olmas1 gerektigi asikar bir gercektir. Bu nedenle 6zel yetenekli

bireylere yonelik hizlandirma (6zel yetenekli bireylerin iistten ders almasi ya da ders
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atlatilmasi), zenginlestirme (egitim-6gretim siirecinin 6gretim yontem ve teknikleri ile birlikte

cesitlendirilmesi), gruplama (sahip olunan becerilerin ve donanimlarin gelisimine destek olma
adina 6zel okul ya da sinif ortaminin saglanmasi) ve mentorliik (bireylerin bir araya getirilmesi
saglanarak sahip olunan Ozellikler a¢isindan paylasimin saglanmasi) seklinde egitim
hizmetleri verilmektedir (Sak, 2014). Ayrica bireylerin egitim-6gretim siirecini desteklemek
adma bilim ve sanat merkezlerinde becerilerini destekleme, beceriler gelistirme ve beceri

kazandirma gibi egitimler verilmektedir.
Yenilenebilir Enerji Kaynaklar:

Yenilenebilir enerji kaynaklari, isimlerinden de belli olacag iizere yenilenebilme ve tekrar
kullanilabilme 6zelligine sahip olan ve tiikkenebilme durumu s6z konusu olmayan kaynaklara
verilen isimdir (Tiwari ve Mishra, 2011). Literatiir incelendiginde yenilenebilir enerji
kaynaklarinin gilines enerjisi, dalga enerjisi, riizgar enerjisi, jeotermal enerji ve biokiitle
enerjisi olmak tlizere bes baglik altinda degerlendirildigi goriilmektedir (Edenhofer ve

digerleri, 2011; Forsund, 2015; Mahmutoglu, 2013; Mertoglu, 2019).

1) Gilines Enerjisi: Giinesin hem diinyanin stirekliliginin saglanmasindaki 6nemi hem
de insan sagligindaki etkisi goz 6niine alindiginda giines ve sahip oldugu enerjinin insanlik ve
bilim i¢in ne denli 6nemli oldugu goriilebilmektedir (Mertoglu, 2019). Giinesin sahip oldugu
enerjinin teknoloji ¢cagi adi verilen giiniimiizde paneller, piller ve giin-1s1 sistemleri ile birlikte
giinliik hayata entegre olmasi da ilgili onem durumunu bir kez daha gézler 6niine sermektedir

(Mahmutoglu, 2013).

ii) Dalga Enerjisi: Dalga enerjisini kavraminin tanimina yonelik olarak literatiir
incelendiginde su enerjisi ve hidroelektrik gibi kavramlarin varligi da goze carpmaktadir.
Denizlerin ya da okyanuslarin yiizeysel ya da derinliklerde sahip olduklar1 gel-git enerjilerine
dalga enerjisi ad1 verilirken (Biyikli, 2018) bir akarsu ya da nehrin sahip oldugu debinin
degistirilmesine bagli olarak elde edilen enerjiye ise su enerjisi ya da hidroelektrik adi

verilmektedir (Forsund, 2015).

i11) Riizgar Enerjisi: Yiiksek basing alani ile algak basing alani arasinda olusan hava
akimina riizgar ismi verilmektedir. Bu basing alanlar1 arasinda olusan akimin siireklilik ve
tekrarlanabilirlik 6zelligi riizgarin yenilenebilir enerji kaynagi olarak nitelendirilmesini
saglamaktadir (Elibiiyiik ve Uggiil, 2014). Yel degirmenleri, riizgar tiirbinleri ve yelkenli
gemiler riizgarin sahip oldugu bu enerjiyi ithtiyaglar1 dogrultusunda kullanarak kazanim elde

edebilmektedirler (Kaya ve Kahraman, 2015).
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iv) Jeotermal Enerji: Yer alt1 sularindan farkli olarak daha sicak olan ve su buhari

ozelligini barindiran jeotermal kaynaklardan elde edilen enerji jeotermal enerjidir (Y 6riikoglu,
2014). Yeryiiziine ¢ikis sicakligina bagli olarak elektrik liretimi ve 1sinma ihtiyacini karsilama
gibi farkli formlarda kullanilabilme gibi pozitif 6zelliklere sahip olan jeotermal enerjinin
(Kiiliink, 2013) yaklasik olarak 2000 metre derinliklerinden ¢ikarilmasi ve her bolgede
bulunmamasi gibi negatif 6zelliklerinin de goéz ardi edilmeden yonelim saglanmasi daha

uygun olacaktir (Edenhofer ve digerleri, 2011).

v) Biokiitle Enerjisi: Bitkisel ya da hayvansal atiklarin gesitli islemlerden (fiziksel ve
kimyasal) gecirilmesi suretiyle elde edilen enerjiye verilen isimdir. Bitkisel ve hayvansal
atiklarin tiikkenme 6zelliginin olmamasi nedeniyle yenilenebilir enerji kaynaklari igerisinde
degerlendirilmektedir. Maliyetinin az olmasi ise kaynagin kullanimini arttirmaktadir

(Edenhofer ve digerleri, 2011).
Zihinsel Model

[lk olarak 1983 yilinda Johnson Laird tarafindan tanimsal olarak ifade edilen zihinsel model
kavrami, insanlarin algilamis olduklar1 ya da kavramsal hale getirmis olduklar1 gergeklere
yonelik analoji olusturmalar1 olarak nitelendirilmistir (Iyibil-Durukan, 2019). Ilgili
nitelendirmeye benzer sekilde Vosniadou (1994) kisilerin iiretmis olduklar1 analojik
gosterimler tizerinde zihinsel islevlerin roliine vurgu yapmistir. Franco ve Colinvaux (2000)
ise, insanlarin Diinyada meydana gelen olaylar1 ve durumlari anlamak amaciyla
diistincelerinde var olan i¢sel sunumlar olarak betimlemislerdir. Yapilan tanimlamalar goz
oniine alindiginda zihinsel model kavraminin; Bireylerin ilgili konu hakkinda sahip olduklari
on bilgileri, diisiinceleri ve kazanimlarinin sonucunda zihinlerinde olusturmus olduklari
oriintiiler olarak (Greca ve Moreira, 2000) dile getirmek pek de yanlis olmayacaktir. Meydana
getirilen Oriintiilerin soyut yapida olmasi, bireylerin sahip olduklari zihinsel modellerin ortaya
konulmasinda sadece go6zlemlenebilecek olan davraniglardan yola ¢ikilmast ve ilgili
modellerin teknolojik ve bilimsel kosullara bagl olarak degisim gostermesi (Rapp, 2005)
zihinsel modellerin dikkatli bir sekilde belirlenmesi ve degerlendirmesini birlikte
getirmektedir. Ozellikle ilgili modellerin soyut bicimde olmasi karsilasilmamis problem
durumlarina yanlis ¢ikarimlarda bulunmaya ve bu dogrultuda da degismesi zor olan kavram
yanilgilarina sebep olmaktadir (Eilam, 2004). Dolayisiyla da hangi konu alaninda olursa olsun
bireylerin zihinsel modellerinin belirlenmesine yonelik arastirmalarin yliriitiilmesi ve zihinsel
modeller icerisinde bulunan kavram yanilgilarinin ve hatalarin giderilmesi adina onemli

olacaktir. Ote yandan, zihinsel modellerin bilissel agidan degerlendirmeye gerek bir durum
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olmasi ve insanlarin durum olay ya da olgu hakkindaki diisiinceleri agisindan 6nem durumuna

sahip olmasina bagli olarak ilgili modellerin dort 6zelliginden bahsedilmektedir.
(1) Bireyler sahip olduklar1 zihinsel modelleri yeni durumlara transfer etmede kullanabilir.

(i1) Bireyler sahip olduklar1 zihinsel modelleri yeni duruma transfer ederken kullandiklarinin

farkinda olmayabilirler. Yani zihinsel modeller “sessiz bilgiler” igerebilir.

(ii1) Bireyler zihinsel modellerini meydana getirme siirecinde hem deneyimlerinden hem de
bilimsel olarak ortaya konulmus argiimanlardan yararlanabilirler. Eger bdyle bir yapiya sahip

olunursa orada sentez modellerden s6z etmek gerekebilir.

(iv) Bireylerin sahip olduklar1 zihinsel modeller inaniglarindan etkilenmektedir. Bireyin

zihinsel modeline bakarak diinya goriisii tahmin edilebilir (Franco ve Colinvaux, 2000).

Zihinsel modellerin 6zellikleri ve tanimlar g6z oniine alindiginda bireylerin sahip olduklari
zihinsel modellerde bilimsel bilginin varligina gore sentez model ya da bilimsel model olarak
adlandirabilmektedir. Eger bireyin sahip oldugu goriislerde deneyimler ve argiimanlar yer
aliyor ise sentez model; eger bireyin sahip oldugu goriislerde bilimsel gergekler ve bu

gerceklere yonelik arglimanalar yer aliyor ise bilimsel modelden s6z etmek gerekmektedir.
Yontem

Arastirmanin yontem baslig1 altinda arastirmanin deseni, katilimcilar, veri toplama siireci ve
veri toplama araci, verilerin analizi ve inanirlik ve tutarlik ¢alismalarina yonelik bilgiler

sunulmustur.
Arastirmanin Deseni

Bilimsel olarak yiiriitiilen arastirmalarda hangi arastirma deseninin kullanilacagi arastirmanin
anlaml bir sekilde yiiriitiilmesi ve kavramsal olarak sonucglandirabilmesi i¢in 6nemlidir.
Arastirmanin amaci, problem durulari, veri toplama siireci ve bu siirecte kullanilacak olan veri
toplama araglar1 géz Oniine alinarak en uygun arastirma deseni se¢ilmelidir (McMillan ve
Schumacher, 2006). Arastirma kapsaminda, 6zel durum ydntemi arastirma deseni olarak
secilmistir. Ozel durum yonteminin arastirma deseni olarak secilmesinde 6zel yetenekli
ogrencilerin yenilenebilir enerji kaynaklari kavramina yonelik zihinsel modellerinin
derinlemesine incelenerek belirlemenin amaglanmis olmasi ve zihinsel modellerin iceriginde
yapilacak olan degerlendirme isleminde neden sonug iligkisinin ortaya konulmaya
caligilmasinin etkisi bulunmaktadir. Ayrica arastirma kapsaminda katilimcilarin goriisiini

almak icin yoneltilen sorularda “Ne?”, “Nasi/?” ve “Ni¢in?” gibi 6zel durum yontemi
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igerisinde kendisine yer bulan sorularinin (Cepni, 2010) yoneltiliyor olmasi da yontemin

secim kriterinin uygunlugunu gozler 6niine sermektedir.
Katihhmcilar

Arastirmanin katilimc1 grubunu Trabzon il merkezinde yer alan Bilim ve Sanat Merkezi’nde
bulunan bireysel yetenekleri fark ettirme egitim programinda (BYF) yer alan 14 6grenci
olusturmustur. Ilgili egitim programi igerisinde yer alan katilimcilar aym simf diizeyinde
egitim gormektedir. 2018-2019 egitim 6gretim igerisinde yiiriitiilen uygulama siirecinde bilim
sanat merkezinde egitim gormekte olan BYF grubu 6grencilerinin arastirma kapsaminda
secilmesinde yenilenebilir enerji kaynaklari konusunun kazanim boyutunda ilgili grup
diizeyinde veriliyor olmasinin etkisi bulunmaktadir. Bilim sanat merkezinin BYF programi
icerisinde toplam 28 Ogrenci egitim gorliyor olmasina ragmen 14 &grencinin aragtirma
stirecine dahil edilmesinde goniilliiliik faktoriiniin etkisi bulunmaktadir. Etik kurallar geregi
aragtirmaya goniilli katilan her bir katilimciyla ilgili veri kaydi tutulurken, katilimcilarin

isimleri yerine SO1, S02, ... S14 seklindeki kodlar kullanilmistir.
Veri Toplama Siireci ve Veri Toplama Araglari

Arastirmanin verileri katilimcilardan klinik miilakatlar ile toplanmistir. Klinik miilakatlar,
insanlarin durumlar, olaylar, olgular ya da konular hakkindaki sahip olduklar1 zihinsel
diisiinme siireclerinin derinlemesine irdelenmesinde kullanilan ve sahip oldugu esnek soru
sorabilme sayesinde zihinsel modelleri ortaya cikarabilen bir tekniktir (Clement, 2000).
Aragtirma siirecinde klinik miilakatlarin tercih edilmesinde zihinsel modellerin ortaya
cikarilmasinda tercih ediliyor olmasi (Baki, Karatas ve Giiven, 2002) ve esnek soru sorabilme
imkan1 sayesinde siireci derinlemesine inceleyebilme imkani yaratmasi etkili olmustur
(Karatas ve Giiven, 2003). Klinik miilakat uygulamalar1 yaklasik olarak 15-20 dakikalik
goriismeler seklinde yapilmig ve katilimeilarin izinleri alinarak sesleri kaydedilmistir. Elde
edilen veriler bilgisayar ortamina aktarildiktan sonra gerekli analiz islemleri yerine getirilmis

ve sonrasinda etik kurallar geregince silinmistir.
Verilerin Analizi

Klinik miilakatlar yardimi ile katilimcilardan elde edilen veriler bilgisayar destekli nitel veri
analiz programi olan NVivo 10 programi kullanilarak analiz edilmistir. Analiz siirecinde ise
icerik analizi teknigi kullanilmustir. Igerik analizi teknigi, bir konu alam hakkinda

katilimcilardan elde edilen verilerin kod, kategori ve temalara ayrilmasi siirecini igeren ve
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kavramlar aras1 baglantiy1r kurgularken temalar1 spesifik olarak olusturmaya firsat saglayan

bir tekniktir (Biiytikoztirk ve digerleri, 2011).
Inamirhk ve Tutarhk Cahsmalar:

Arastirmanin inanirhik faktoriinii saglamak adma katilimci teyidi ve uzman goriisiine
bagvurulmustur. Katilimcilardan elde edilen veriler analiz siirecinden sonra katilimcilara
tekrardan sunulmus ve teyitleri alinmistir. Teyit siirecinden sonra ise nitel veri analizi
stirecinde uzman olan bir akademisyenin goriigii alinarak arastirmanin inanirlik faktorii
saglanmaya ¢alisilmistir. Arastirmanin tutarlik faktorii icin iki farkli arastirmacilarin yapmis
oldugu analizler arasindaki uyum faktorii géz Oniine alinmistir. Nitel veri analiz silirecinde
aragtirmacilar ayri ayri kodlama islemini gergeklestirmislerdir. Yapilan kodlandirmalar
sonucu bir araya gelerek benzer olmayan kodlandirmalar ile goriigmeler yiiriiterek gézlemciler

aras1 uyuma bakilarak tutarlik faktorii saglanmaya calisilmistir.
Bulgular

Ozel yetenekli dgrencilerin yenilenebilir enerji kaynaklari kavramina yonelik zihinsel
modellerini belirlemek amaciyla kullanilan veri toplama aracindan elde edilen veriler enerji
ve enerji kaynaklar1 kavrami, yenilenebilir enerji kaynaklari tiirleri, yenilenebilir enerji
kaynaklarina ihtiyacin sebepleri ve yenilenebilir enerji kaynaklarinin kullanimi i¢in 6neriler

basliklar1 altinda degerlendirilmistir.
Enerji ve Enerji Kaynaklar1i Kavramlan

Ozel yetenekli 6grencilere “Enerji nedir?”, “Enerji kavrammi duydugunuzda akliniza gelen
kavramlar nelerdir?”, “Enerji kaynaklar1 nelerdir?”, “Enerji kaynaklar1 kavramini
duydugunuzda akliniza gelen kavramlar nelerdir?” ve “Nelere enerji kaynagi adi verilir?”
sorular1 sorularak enerji ve enerji kaynaklar1 kavramma yonelik goriisleri alinmistir. Ozel
yetenekli dgrencilerin enerji ve enerji kaynaklar1 kavramina yonelik goriisleri Tablo 1°de

sunulmustur.
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Tablo 1. Ozel yetenekli 6rencilerin enerji ve enerji kaynaklar: kavramina yonelik goriisleri

Tema Kod Frekans Yiizde
Kuvvet 8 24,24
Hareket 7 21,21

Enerji Giig 10 30,30
Is1 ve Isik 5 15,15
Elektrik 3 9,09
Fosil Yakit Enerjisi 7 18,91
Glines Enerjisi 13 35,13

Enerji Kaynaklari Niikleer Enerji 5 13,51
Riizgar Enerjisi 11 29,72
Bor Enerjisi 1 2,70

Tablo 1 incelendiginde, 6zel yetenekli 6grencilerin enerji kavramini kuvvet, hareket, giic, 1s1
ve 151k ve elektrik olmak iizere bes ayr1 kavram ile iliskilendirdigi; enerji kaynaklart kavramini
ise fosil yakit enerjisi, glines enerjisi, niikleer enerji, riizgar enerjisi ve bor enerjisi olmak lizere
bes farkli kavram ile betimledikleri goriilmektedir. Enerji kavramimi gii¢ kavrami ile
iligkilendiren S03 kodlu katilimc1 goriisiinii “Enerji denilince aklima ilk olarak her anlamda gii¢
geliyor” seklinde, kuvvet kavramu ile iligkilendiren S06 kodlu katilimci gériisiinti “Enerji bir
kuvvet tiirtidiir. Enerjinin insanlara uyguladigi kuvvet sonucunda enerji hissedilebilir” seklinde,
hareket kavrami ile iligskilendiren S02 kodlu katilimer goriisiinii “Hareket edildigi zaman
harcanan ya da kazamlan seyler enerjidir” seklinde, 1s1 ve 151k kavramu ile iliskilendiren S11
kodlu katilimc1 goriisiinii  “Enerji, st ve wsigin yaratugr enerji ile birlikte bir¢ok ev aleti
kullamilabilir” seklinde ve elektrik kavramu ile iliskilendiren S09 kodlu katilimei ise goriisiinii
“Elektrik enerjisi kavrami olduguna gore enerji elektrik ile ortiismektedir ” seklinde ifade etmistir.

Katilimeilarin enerji kavramina yonelik zihinsel modellerinde kavramsal iliskilerin yer aliyor
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olmasi bilimsel bilgilerin varligin1 géstermektedir. Bu durum ise ilgili kavrama yonelik sentez

modellere sahip olundugunu ortaya ¢ikartmaktadir.

Enerji kaynaklar1 kavramini giines enerjisi kavram ile iliskilendiren SO1 kodlu katilimci
gorusiunil “Evlerin ¢atilarinda bile gérmeye basladigim giines panellerini goz oniine alinca enerji
kaynagi olarak giines aklima geliyor” seklinde, riizgar enerjisi kavrami ile iliskilendiren SO07
kodlu katilimer goriisiinii “Lzmir’de bir tepenin iizerinde gérmiistiim. Riizgdr sayesinde enerji
siretimi saglaniyordu” seklinde, fosil yakit enerjisi kavrami ile iligskilendiren S04 kodlu
katilime1 gorlistinii  “Enerji kaynaklar: olarak benzin, mazot ve dogalgaz gibi yakitlardan
bahsedebilirim” seklinde, niikleer enerji kavrami ile iligkilendiren SO05 kodlu katilimci
gorlsiinii “Enerji iiretimi konusunda sorun yasayan iilkelerde niikleer enerji santrallerinin
kurulumuna bagl enerji iiretilmektedir” seklinde ve bor enerjisi kavramu ile iliskilendiren S14
kodlu katilimci ise goriisiinii ““ Diinya genelinde en fazla iilkemiz topraklar: i¢inde bulunan bor

elementinden elde edilen ya da edilmesi gereken bor enerjisi ” seklinde dile getirmistir.

Katilimeilarin  enerji kaynaklart kavramina yonelik zihinsel modellerinde hem
yenilenebilir enerji kaynaklariin hem yenilenemez enerji kaynaklarinin hem de bor gibi
alternatif olarak kullanilabilecek kavramin yer altyor olmas1 6zel yetenekli 6grencilerin enerji
kaynaklar1 konusunda zihinsel modelden ziyade sentez model ya da bilimsel modellere sahip

olduklarinin bir gostergesi olarak ifade edilebilir.
Yenilenebilir Enerji Kaynaklarinin Tiirleri

Ozel yetenekli dgrencilere “Yenilenebilir enerji kaynaklari nelerdir?”, “Yenilenebilir enerji
kaynaklar1 kavramin1 duydugunuzda aklina gelen kavramlar nelerdir?” ve “Yenilenebilir
enerji kaynaklarinin tiirleri nelerdir?” sorular1 sorularak yenilenebilir enerji kaynaklariin
tiirlerine yonelik goriisleri alinmustir. Ozel yetenekli ogrencilerin yenilenebilir enerji

kaynaklarinin tiirlerine yonelik goriisleri Sekil 1°de sunulmustur.
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Giines Enerjisi
(n=13)

Riizgar Enerjisi

(n=12)

YENILENEBILIR

Dalga Enerjisi
(n=10)

Niikleer Enerji
(n=7)

ENERJI

EKAYNAKLARI

Biokiitle Enerjisi
(n=4)

Jeotermal Enerji
(n=3)

Sekil 1. Yenilenebilir enerji kaynaklarinin tiirlerine yonelik goriisler

Sekil 1 incelendiginde, 6zel yetenekli 6grencilerin yenilenebilir enerji kaynaklarinin tiirlerine
yonelik olarak goriislerinin riizgar enerjisi, biokiitle enerjisi, jeotermal enerji, niikleer enerji,
dalga enerjisi ve giines enerjisi olmak tizere alt1 ayr1 alt baslik altinda toplandigi
goriilmektedir. Yenilenebilir enerji kaynaklarinin tiirlerine yonelik olarak gilines enerjisi
kavramini dile getiren S08 kodlu katilimct goriisiinii “Yenilenebilir enerji kaynaklar: denilince
aklima ilk gelen sey giinestir. Giinesin saglamis oldugu enerjinin ¢ok énemli oldugunu diisiiniiyorum”
seklinde, riizgar enerjisi kavramim dile getiren S10 kodlu katilime1 goriistinii “Kiigiikken
riizgdrgiilleri yapardik tahtadan. Hep diisiintirdiim o riizgar ile donerken arkasinda bir ampul
baglasak diye” seklinde, dalga enerjisi kavramini dile getiren S12 kodlu katilimci1 goriistinii
“Ulkemizin ii¢ tarafinin sular ile cevrili olmasi nedeniyle suyu kullanarak enerji iiretimine énem
vermek gerekmektedir ” seklinde, niikleer enerjisi kavramini dile getiren S13 kodlu katilimci
gorusini “Toplumun biiyiik bir kismi karsi ¢iksa da yenilenebilir enerji kaynaklarimin basinda
niikleer enerji gelmektedir ” seklinde, jeotermal enerji kavramini dile getiren S02 kodlu katilimct
gorusuntt “Yer alti sularimin etkili bir sekilde kullanilmasi ve enerji iiretimine katki saglamasi
Jjeotermal enerji ornek olarak verilebilir” seklinde ve biokiitle enerjisi kavramini dile getiren S07
kodlu katilimci ise goriisiinli “Gegen sene kimya dgretmenimizle bir proje tasarlamuistik.
Laboratuvarda kullandigimiz malzemelerden artan ¢oplerden gaz elde etmek ve enerji olarak

kullanmak seklinde. Biokiitle enerjisi de o sekilde oluyormus ™ seklinde agiklamustir.
Katilimcilarin yenilenebilir enerji kaynaklarimin tiirlerine yonelik zihinsel modelleri
yorumlandiginda giines enerjisi, dalga enerjisi, riizgar enerjisi, biokiitle enerjisi ve jeotermal

enerjinin yani sira niikleer enerji kavramina da degindikleri goriilmektedir. Niikleer enerjinin
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meydana gelebilmesi siirecinde kullanilan elementin ve meydana gelen tepkime durumu goz

ontine alindiginda ilgili baslik altinda yer almamas1 gerekmektedir. Bu duruma yonelik olarak
ozel yetenekli 6grencilerin yenilenebilir enerji kaynaklarma yonelik zihinsel modellerinde
kavram yanilgisinin bulundugu ve bu nedenle de sentez model ya da bilimsel model olarak

adlandirilamayacagi ortaya konulmustur.
Yenilenebilir Enerji Kaynaklarina Thtiyacin Sebepleri

Ozel yetenekli 6grencilere “Yenilenebilir enerji kaynaklarina neden ihtiya¢ duyulmaktadir?”
ve “Yenilenebilir enerji kaynaklara olan ihtiyacin sebepleri nelerdir?” sorular sorularak
yenilenebilir enerji kaynaklarina olan ihtiyacin sebeplerine yonelik goriisleri alinmstir. Tlgili

goriigler Sekil 2’de sunulmustur

Enerji Itiyaciun
Artmasi

(n=11)

Disa Bagimhbigmn Ekonomik Kalkunma
Azaltslmas: ¥ X A Anlayismn Etkisi
Yenilenebilir Enerji
(n=6) Kaynaklarina Olan (n=7)
Ihtiyacin Nedenleri
Yentlenemez Enerji Yenilenemez Enen
Kaynaklanuun Tokenmest Kaynaklannm Cevreve

Exkisi
(n=14) (n=5)

Sekil 2. Yenilenebilir enerji kaynaklarina olan ihtiyacin nedenleri yonelik goriisler

Sekil 2’de, 6zel yetenekli Ogrencilerin yenilenebilir enerji kaynaklarina olan ihtiyacin
sebeplerine yonelik goriislerinin ekonomik kalkinma anlayisinin etkisi, yenilenemez enerji
kaynaklarinin ¢evreye etkisi, yenilenemez enerji kaynaklarmin tilkkenmesi, disa bagimliligin

azaltilmas1 ve enerji ihtiyacinin artmasi olmak iizere bes alt baslik altinda toplanmaktadir.

Yenilenebilir enerji kaynaklarina olan ihtiyacin sebeplerine yonelik olarak
yenilenemez enerji kaynaklarinin tilkenmesi durumunu dile getiren S06 kodlu katilimct
gorisinii “Fosil yakitlarin tiikeniyor olmasi, diger enerji kaynaklarin kullanmaya yéoneltmistir”’
seklinde, enerji ihtiyacinin artmasi durumunu dile getiren S09 kodlu katilimer goriisiinii
“Teknolojik gelismeler enerjive olan ihtiyact arttirmistir. Ornegin telefon sarji icin okulda siirekli

olarak prize yakin yerlerde oturmaya ¢alistyorum” seklinde, ekonomik kalkinma anlayisinin
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etkisi durumunu dile getiren S12 kodlu katilime1 gortisiinii “Ileri gelen iilkeler arasinda olmak

icin para lazim. Para i¢in ekonomiye ¢ok fazla faktor gerekiyor. Bunlardan birisi de enerji” seklinde,
disa bagimliligin azaltilmasi durumunu dile getiren SO1 kodlu katilime1 goriistinii “Ulke olarak
bir¢ok alanda disa bagimhiyiz. Eger enerji kaynaklarimiz olursa baghliklardan uzaklagabiliriz”
seklinde ve yenilenemez enerji kaynaklarinin ¢evreye etkisi durumunu dile getiren S13 kodlu
katilime1 goriisinli “Petrol, mazot ve dogal gaz gibi yakitlarin ortaya ¢ikarmis oldugu zehirli gazlar

cevreye zarar vermektedir ” seklinde ifade etmistir.

Katilimcilarin yenilenebilir enerji kaynaklarina olan ihtiyacin nedenlerine yonelik
zihinsel modelleri yorumlandiginda yenilenemez enerji kaynaklarinin tiikenmesi, enerji
ihtiyacinin artmasi ve yenilenemez enerji kaynaklarinin ¢cevreye etkisi gibi bilimsel faktorlere
ve disa bagimligi azaltma ve ekonomik kalkinma anlayisi1 gibi bu modelleri destekleyecek
argiimanlara sahip olduklar1 goriilmektedir. Ozel yetenekli ogrencilerin sahip oldugu
goriislerde bilimsel gercekler ve bu gerceklere yonelik argiimanalar yer altyor olmasi zihinsel

modellerin bilimsel model haline evirildiginin bir gdstergesi olarak kabul edilebilir.
Yenilenebilir Enerji Kaynaklarinin Kullanimina Yénelik Oneriler

Ozel yetenekli 6grencilere “Yenilenebilir enerji kaynaklarinin kullanimina yonelik ne tiir
Oneriler sOyleyebilirsiniz?”, “Yenilenebilir enerji kaynaklar1 kullanilirken neler gbz oniine
almmalidir?” ve “Yenilenebilir enerji kaynaklar1 daha efektif olarak nasil kullanilabilir?”
sorulari sorularak yenilenebilir enerji kaynaklarinin kullanimina yonelik oneriler alinmis ve

Sekil 3’te sunulmustur.

Toplumsal Biling
Olusumu Saglanmas:

(n=11})

Yenilenehilir
Enerji Kaynaldanmn f Medya Orzanlan ile
Eullanmmina Yénelik
Oneriler

Bor Enerjisine
Yonelim Saglama

(n=1})

Yenilenebilir Enerji
Eullarmim Alanlan
Genigletme

Tasarmuf Anlavisi
Karandwma

(n=4})

(n=3)

Sekil 3. Yenilenebilir enerji kaynaklarimin kullanimina yonelik oneriler
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Sekil 3 incelendiginde, 6zel yetenekli 6grencilerin yenilenebilir enerji kaynaklarinin

kullanimina yonelik 6nerilerinin cografi kosullarin dikkate alinmasi, toplumsal bilinglendirme
isleminin saglanmasi, gorsel ve isitsel medya organlari ile yayginlastirma, tasarruf anlayiginin
kazandirilmasi, yenilenebilir enerji kaynaklarinin kullanim alanlarinin arttirilmasi ve bor
enerjisine yoOnelimin saglanmasi olmak {iizere ayr1 bagliklar altinda toplanmaktadir.
Yenilenebilir enerji kaynaklarinin kullanimina yonelik onerilerde cografi kosullarin dikkate
alinmasi durumunu dile getiren S03 kodlu katilimer gorlisiinli “Bolgesel farkliliklarin dikkate
alinarak bélgenin sahip oldugu ozelliklere gére enerji kaynaklarimin kullanimi ve yayginlastiriimasi
saglanmalidir. Deniz kenarinda olan yerlerde su kullamilmali daha yiiksek kesimlerde riizgar
kullanimalidir” seklinde, toplumsal bilinglendirme isleminin saglanmasi durumunu dile
getiren S11 kodlu katilimc1 goriisiinii “Filmlerde goriiyoruz hidroelektrik santralleri kurulmadan
once halk: bilinglendirme yapiliyor. Tipki bu sekilde yenilenebilir enerji kaynaklari icin topluma
dersler verilmeli” seklinde, gorsel ve isitsel medya organlar ile yayginlastirma durumunu dile
getiren SO08 kodlu katilimer goriisiinii “Kamuyu bilinglendirme igin yapilan reklamlar da
yenilenebilir enerji kaynaklarindan bahsedilmesinin yararl olacag diisiincesindeyim” seklinde,
yenilenebilir enerji kaynaklarinin kullanim alanlarinin arttirilmast durumunu dile getiren SO1
kodlu katilimc1 goriisiinii “ Sadece elektrik iiretiminde degil diger enerji tiirlerinin de yenilenebilir
enerji kaynaklarina yonlenmek gerekir” seklinde; tasarruf anlayisinin kazandirilmasi durumunu
dile getiren S04 kodlu katilime1 goriisiinii “Enerji ihtiyacinin bir sekilde giderilmesi gerekiyor
yerine kullanilan yapilari daha tasarruflu nasil kullanabiliriz diisiincesi yayginlastirilmali ve
kullamiimalidir” seklinde ve bor enerjisine yonelimin saglanmast durumunu dile getiren S04
kodlu katilimcr goriisiinii “Tiirkiye olarak sahip oldugumuz en énemli mineral olan bor kaynagina
yonelim saglanmasi gerekmektediv. Eminim ki bor mineralini kullanarak cesitli alanlardaki enerji

ihtiyaglart rahatlikla karsilanabilecektir” seklinde dile getirmistir.

Katilimcilarin  yenilenebilir enerji kaynaklarinin kullanimina yonelik onerileri
yorumlandiginda cografi kosullarin dikkate alinmasi ve kullanim alanlarinin genisletilmesi
gibi direkt olarak yenilenebilir enerji kaynaklarin kullanimina yonelik; toplumsal biling
olusumu saglanmasi, tasarruf anlayisinin kazandirilmast ve medya organlart ile
yayginlagtirma yapilmasi gibi diger paydaglarin siirece dahil edilmesine yonelik ve
yenilenebilir enerji kaynagi olarak nitelendirilmemesine ragmen bor mineralinin kullaniminin
saglanmas1 gibi alternatif yontemlerin degerlendirilmesine yonelik goriisler dikkat

cekmektedir.



392 HS, Ayvaci, M, Kiiciik ve G, Bebek/ Pamulkkale Universitesi Egitim Fakiiltesi Dergisi, 53, 378-402, 2021
Tartisma

Ozel yetenekli dgrencilerin yenilenebilir enerji kaynaklari kavramina yonelik zihinsel
modellerini belirlemek amaciyla yiiriitiillen arastirmada elde edilen veriler enerji ve enerji
kaynaklari, yenilenebilir enerji kaynaklarimin tiirleri, yenilenebilir enerji kaynaklarina olan
ihtiyacin sebepleri ve yenilenebilir enerji kaynaklarmin kullanimina yonelik oneriler olmak

iizere dort baglik halinde sunulmustur.

Ozel yetenekli 6grencilerin enerji ve enerji kaynaklarina yonelik zihinsel modelleri
incelendiginde enerjiyi tamimlamak i¢in gii¢, kuvvet ve hareket gibi ¢agirisimsal kavramlara
yer verdikleri ve kavramsal boyutta enerjiyi tanimlayamadiklari goriilmektedir. Benzer
sekilde enerji kaynaklarina yonelik zihinsel modellerinde ise yenilenebilir ve yenilemez enerji
kaynaklarinin yani sira niikleer enerji ve bor gibi alternatif kaynaklar ifade edilmektedir.
Enerji kaynaklar1 konusunda Sara¢ ve Bedir (2014) tarafindan yiiriitiilen ¢aligmada,
arastirmada elde edilen verilere benzer sekilde katilimcilarin riizgar, gilines ve dalga enerjisine
vurgu yaptiklari ortaya ¢ikmistir. Biyikli (2018) tarafindan 6gretmen ve 6gretmen adaylarinin
yenilenebilir enerji hakkindaki goriislerini incelemek amaciyla yiiriitiilen ¢calismada kullanilan
veri toplama aracindan elde edilen veriler ile arastirmadan elde edilen veriler enerji kaynaklar
tirleri boyutunda fosil yakitlar ve yenilenebilir enerji kaynaklar1 tiirlinde paralellik
gostermektedir. Benzer sekilde Cebesoy ve Karisan (2017) tarafindan yiiriitiilen ¢alismada,
katilimcilarin ¢ogunlukla gilines enerjisi kavramina degindikleri belirlenmistir. Arastirmadan
elde edilen veriler ile literatiiriin benzerlik gdstermesinde 6zellikle de gilines enerjisinin 6n
plana ¢ikmasinda, giinesin insanlik ve hayat i¢in 6neminin yani sira giines enerjisine yonelik
yuriitiilen bilimsel caligmalarin bireylerin gézlemleyebilecegi ve somutlastirabilecegi sekilde
olmasinin etkisinin oldugu diistiniilmektedir. Hemen her bolgede evlerin ¢atilarinin {izerinde
gorebilen giines panelleri ve giines enerjisi ile calisan elektronik cihazlarin kullaniminin
artmast gibi durumlar bu disiinceye destekler niteliktedir. Bu sebepten Gtiirii enerji
kaynaklarina yonelik olarak yiiriitiilen ya da yiiriitiilecek olan ¢alismalarda giines kavraminin

ortaya ¢ikmasini beklemek pek de yanlis olmayacaktir.

Ozel yetenekli 6grencilerin yenilenebilir enerji kaynaklarinim tiirlerine ydnelik zihinsel
modelleri incelendiginde giines enerjisi, dalga enerjisi, riizgar enerjisi, bioklitle enerjisi ve
jeotermal enerji kavramina da degindikleri goriilmektedir. Karakaya-Cirit (2017) tarafindan
ylriitiilen calismada, katilimcilar giines ve riizgar enerjisi kavramlarina yogunluklu olarak
deginmelerinin yaninda biokiitle enerjisi, jeotermal enerji, dalga enerjisi ve niikleer enerji

kavramlarmi da belirtmislerdir. Giil-Elmas (2018) tarafindan ortaokul 6grencilerinin
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yenilenebilir enerji kaynaklart konu alanindaki zihinsel yapilarinin incelenmesi amaciyla

yiiriitiilen arastirmada O6grencilerin arastirma kapsaminda ifade edilen yenilenebilir enerji
kaynaklarmin tiirlerine degindikleri goriilmiistiir. Benzer bi¢imde Kiligaslan, Aymen Peker ve
Gilin (2011) tarafindan yiiriitiilen calismada, katilimcilarin yenilenebilir enerji kaynaklari
tiirleri konusunda bilgi sahibi olduklar1 ve yenilenebilir enerji kaynaklar tiirlerini ifade
ettikleri belirlenmistir. Aragtirmadan elde edilen veriler ile literatiiriin benzerlik
gostermesinde yenilenebilir enerji ve siirdiiriilebilir kalkinma anlayisina bagli olarak
yiiriitiilen bilimsel ve ekonomik ¢aligsmalarin etkisinin oldugu diisiiniilmektedir. Gorsel ve
isitsel medya ile birlikte tasarruf anlayisinin benimsenmesine yonelik kamu spotu yayinlarinin
olusturulmasi, enerji ihtiyaci ve siirdiiriilebilir kalkinma anlayisinin egitim-6gretim siirecinde
bir konu alan1 olarak kendisine yer bulmasi ve toplumsal olarak kiiresel hedef olarak goriilen
ekonomik kalkinma diisiincesine bagl olarak yiiriitiilen uygulamalar bu diisiinceyi destekler
niteliktedir. Ote yandan katilimcilarm zihinsel modellerinde niikleer enerji kavramma da
degindikleri goriilmektedir. Niikleer enerjinin meydana gelebilmesi siirecinde kullanilan
elementin ve meydana gelen tepkime durumu goz oniine alindiginda ilgili baslik altinda yer
almamasi gerekirken bu baglik altinda bulunmasi katilimcilarin zihinsel modellerindeki hata

olarak tespit edilmektedir.

Ozel yetenekli 6grencilerin yenilenebilir enerji kaynaklarina olan ihtiyacin sebeplerine
yonelik zihinsel modelleri incelendiginde yenilenemez enerji kaynaklarinin tilkkenmesi, enerji
ihtiyacinin artmasi ve yenilenemez enerji kaynaklarinin ¢cevreye etkisi gibi bilimsel faktorlere;
disa bagimlig1 azaltma ve ekonomik kalkinma anlayis1 gibi kavramlari ifade etmis olmalari
da zihinsel modellerine ekonomik faktorlerin etkisini ortaya koyar niteliktedir. Bu durum
Cakarlar (2015) tarafindan ortadgretim 6grencilerinin yenilenebilir enerji kaynaklar1 konu
alanindaki farkindalik durumlarini belirlemek amaciyla yiiriitiilen arastirmada tilke i¢in 6nem
durumu vurgulanarak dogal kaynaklarin giderek azalmasi ve enerji ihtiyacinin artmasi
seklinde belirtilmistir. Ilgili diisiincelerin ortaya ¢ikmasinda, bilimin ve teknolojinin
gelisimine bagli olarak enerji ihtiyacinin ortaya ¢ikmasi ve bu enerji ihtiyacini gidermek adina
yenilenemez enerji kaynaklar1 adi verilen fosil yakitlarin tercih edilerek siirecin
yiiriitiilmesinin etkisinin oldugu diistiniilmektedir. Teknoloji ya da bilim ¢ag1 adi1 verilmekte
olan donem igerisinde insanlarin kullanildiklar1 teknolojik ara¢ gerecler olan telefonlardan
bilgisayarlara, bilgisayarlardan beyaz esyaya kadar tiim materyallerde enerjiye ihtiyag
duyulmaktadir (Deviren, Ilkilig ve Aydin, 2017). Ilgili ihtiya¢ durumunu karsilayabilmek

adma Oncelikli olarak fosil yakitlarin tercih ediliyor olmasi tiikenebilirlik, yenilenemezlik,
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kullaniglilik ve verimlilik gibi kavramlari ortaya ¢gikarmaktadir. Ilgili kavramlarin toplumlara

yaratmig oldugu kiilfet g6z oniine alindiginda ise toplumlarin fosil yakitlardan uzaklasarak
giines ve riizgdr gibi yenilenebilir kaynaklara yonelim sagladigi sdylenebilir (Ucgiil ve
Elibtiyiik, 2016). Dolayisiyla da hem kiilfeti ortadan kaldirmak hem de bilimsel ve ekonomik
acidan kalkinarak siyasal agidan da s6z sahibi olmak isteyen toplumlar yenilenebilir enerji

kaynaklarina yonelmektedirler (Altun ve Isleyen, 2018; Ozcan, Unliisoy ve Eren, 2017).

Ozel yetenekli 6grencilerin yenilenebilir enerji kaynaklarinin kullanimina yonelik
onerileri incelendiginde cografi kosullarin dikkate alinmast ve kullanim alanlarinin
genisletilmesi gibi direkt olarak yenilenebilir enerji kaynaklarin kullanimina yoénelik ve
toplumsal bilin¢ olusumu saglanmasi, tasarruf anlayisinin kazandirilmasi ve medya organlari
ile yayginlastirma yapilmasi gibi diger paydaslarin siirece dahil edilmesine yonelik oneriler
dikkat ¢ekmektedir. Enerji ihtiyacin1 giderebilmek amaciyla yenilenebilir enerji kaynaklarina
yonelimin dogru ve uygulanabilir bir sekilde olabilmesi i¢in sahip olunan cografi kosullarin
dikkate alinmas1 gerekmektedir. Ozellikle de ii¢ tarafli denizler ile gevrili olan iilkemizde
dalga enerjisini kullanarak enerji {iretiminin saglanmasi gerektigini sdylemek pek de yanlis
olmayacaktir. Benzer bi¢imde sicakligin yiiksek seyrettigi Akdeniz ve Giineydogu Anadolu
bolgelerinde giines enerjisi (giines panelleri vb.) ve riizgar agisindan potansiyel olarak iyi bir
yere sahip olan Ege Bolgesinde riizgar enerjisi (riizgar tribiinleri vb.) ile enerji ihtiyacinin
giderilmesi amaciyla yiiriitiilen uygulamalarin siirekliliginin saglanmasi ve donanim ve alt
yap1 olanaklar1 agisindan gerekli sartlarin saglanarak enerji tiretim siirecinin devam ettirilmesi
iilkemizin bugiinii ve gelecegi agisindan onem arz etmektedir. Ayrica yenilenebilir enerji
kaynag1 olarak nitelendirilmemesine ragmen bor mineralinin kullanimimin saglanmasi gibi
alternatif yontemlerin degerlendirilmesine yonelik zihinsel modellerin varligi da dikkat ¢ekici

boyuttadir.
Sonu¢

Ozel yetenekli Ogrencilerin enerji ve enerji kaynaklari konusundaki diisiinceleri
incelendiginde, anlamsal ve kavramsal agidan zihinsel modellerinde eksikliklerin ve hatalarin
oldugu goriilmektedir. Bu sorunun iistesinden gelebilmek adina zihinsel modellerin diizenli
hale getirilerek bilimsel birer model olabilmeleri adina egitim-6gretim siirecinde destek

egitimlerinin verilmesi 6nerilmektedir.

e Ozel yetenekli dgrencilerin yenilenebilir enerji kaynaklarinn tiirleri konusundaki

goriislerinde giines enerjisi, riizgar enerjisi, biokiitle enerjisi, jeotermal enerji, dalga enerjisi
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ve niikleer enerji kavramlarma farkli oranlarda olsa dahi degindikleri goriilmektedir. Ilgili

ogrencilerin tiirlerin isimlerini kavramsal olarak ifade etmek ile kalmayip bu kavramlarin
enerji ihtiyacinin giderilmesi 6nemini i¢sellestirmek adina proje uygulamalarinin yiiriitiillmesi

Onerilmektedir.

e Ozel yetenekli 6grencilerin goriislerine gore yenilenebilir enerji kaynaklarina olan
ihtiyacin sebeplerinde enerji ihtiyacinin artmasi ve kullanilan enerji kaynaklariin tiikenmesi
durumlar ortaya ¢ikarilmaktadir. Artan enerji ihtiyacini karsilamak adina yenilenebilir enerji
kaynaklarima yonelimin saglanmasinin yani sira silirdiirebilir kalkinma anlayisinin
benimsetilmesi ve tasarruf diigiincesinin toplumsal olarak anlamli bir sekilde zihinlerde

yapilandirilmasi 6nerilmektedir.

e Ozel yetenekli 6grencilerin yenilenebilir enerji kaynaklarmin kullanimina yonelik
Onerilerinde kaynaklarin daha verimli ve etkili bir bicimde kullanabilmesi adina cografi
kosullarin dikkate alinmasi ve toplumsal bilinglendirmenin saglanmasi Onerilmistir. Bu
duruma yonelik olarak ilgili konu alaninda ¢aligma yiiriitmeyi planlayan arastirmacilarin ifade

edilen Onerileri dikkate alip ¢aligmalar yiiriitmelerinin faydali olacag: diisiiniilmektedir.

Etik Kurul izin Bilgisi: Bu arastirma, Trabzon Universitesi Sosyal ve Beseri Bilimler
Aragtirma ve Yayin Etik Kurulu’ndan 13 /11/2018 tarih 81614018-50 sayili karari ile izin

alinarak ytriitilmustiir.
Yazar Cikar Catismasi Bilgisi: Yazarlarin beyan edecegi bir ¢ikar ¢atigsmasi yoktur.

Yazar Katkisi: Yazarlar makaleye esit katki saglamis olduklarini beyan ederler.
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The purpose of this study is to determine the mental models of gifted students towards
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with the concept of alternative energy sources. It was determined that they mostly talk about
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Introduction

The development and change of science and technology by influencing each other and
people's desire to gain access to information quickly (Dogan, 2011) reveals the need for
energy (Gunes, Alat & Gozum, 2013). It is an anticipated fact that energy needs will
increase day by day, and It will find a place for itself in the list of socially important needs.
Regarding this reality situation, in the research conducted by Ozkaya (2017), it is stated that
the energy need will increase approximately twice in the 2030s and even triple in the 2050s.
Considering that the specified energy need may reach large numbers in the coming years,
the fact that fossil fuels, which are expressed as non-renewable energy resources, are
exhaustible and these fuels are available in certain regions around the world (Mahmutoglu,
2013) will cause societies to turn to issues such as owning and using these energy resources.
It can be said that energy wars may occur in the future because societies provide orientation
to energy resources (Republic of Turkey Ministry of Energy and Natural Resources, 2017).
Accordingly, societies should use resources such as sun, wind, and water by processing
them with various methods and turning to renewable energy resources not to have problems
regarding energy needs (Koc & Senel, 2013). Societies that want to take place in the
globalizing world also tend to renewable energy resources and raise conscious individuals
(Gul-Elmas, 2018). Depending on this importance, the education and training process should
be organized to raise awareness of individuals on renewable energy resources, gain an
understanding of energy use, and help them become conscious. The fact that serious
problems may arise regarding the energy needs both today and in the future and the
orientation towards renewable energy resources caused the education process to be affected
by the relevant situation and paved the way for the execution of various studies.

When the national thesis center is examined using the keyword "renewable energy",
studies were carried out in the fields of education (Alagoz, 2005; Ergin, 2010), economy
(Ayran, 2015; Guner, 2016; Ifat, 2018; Tekesin, 2011; Ucak, 2010; Yamak, 2006; Yasar,
2009), electrical and electronic engineering (Avli-Firis, 2018; Cemrek, 2011; Eskin, 2012;
Isen, 2011; Ugurlu, 2004), industrial engineering (Kaymak, 2009; Oner, 2007), energy
(Angin, 2005; Can, 2011; Damgaci, 2016; Grozdev, 2010; Kar, 2008; Khalkfan, 2015; Oz,
2006; Oz, 2013; Ozer, 2003; Yilmaz, 2012), physics engineering (Saritas, 2004), business
(Nuran, 2014), chemistry (Acikgoz, 2001; Boz, 2011; Ozturk, 2010) and mechanical
engineering (Kirec, 2009).
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Considering the studies conducted in the field of education, it was determined that

the skill and success level and model proposal for teaching the subject. When the research
groups were examined, it was determined that they focused on primary school students.
However, there are no studies where the opinions and thoughts of gifted students are taken
or executed projects about energy needs. Whereas, the metacognitive skills and equipment
of gifted children (Cutts & Moseley, 2004), their ability to produce scientific solutions to
problems and to obtain the opinions of gifted children (Atak & Atik, 2007) who have the

potential to produce products are important both scientifically and economically.

Therefore, it was aimed to determine the mental models of gifted students for the
concept of renewable energy resources in the research. Considering this purpose, the concept
of a gifted individual, renewable energy resources, and mental model subjects are explained

below.
Which one is more correct? Gifted Individual or Talented Individual

Although it has been stated that gifted individuals have a higher level of performance in the
cognitive field compared to their peers (Sternberg, Jarvin & Grigorenko, 2011) and that they
have different needs than their peers' characteristics and needs (Tomlinson & Hockett,
2008), there is no comprehensible and sharply defined conceptualization for the concept of
"giftedness". Therefore, there are speculations about whether the individuals concerned will
use the adjective gifted or talented. In response to the relevant speculation, the Ministry of
National Education directive in 2016 states that individuals with creativity, leadership, and
high-performance indicators should be expressed as talented (Guney, 2018). On the other
hand, the educational processes of individuals with the specified characteristics should also
be special. For this reason, acceleration, enrichment, grouping, and mentoring training
services are provided for these individuals (Sak, 2014). Additionally, training is provided to

support their skills, develop their skills, and gain their skills in science and art centers.
Renewable Energy Resources

Renewable energy resources are the name given to the sources that can be renewed and
reused and are not exhausted (Tiwari & Mishra, 2011). When the literature on renewable
energy resources is examined, it is seen that renewable energy resources are grouped under
five headings: solar energy, wave energy, wind energy, geothermal energy, and biomass
energy (Edenhofer et al., 2011; Forsund, 2015; Mahmutoglu, 2013; Mertoglu, 2019).
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i) Solar Energy: Considering the importance of the sun in ensuring the continuity of

the world and its effect on human health, it can be seen how important the sun and its energy
are for humanity and science (Mertoglu, 2019). Additionally, it is also important to integrate

the energy of the sun into daily life with panels and batteries (Mahmutoglu, 2013).

i) Wave Energy: When the literature is examined for the concept of wave energy,
the concepts of water energy and hydroelectric energy are encountered. While the tidal
energies of seas or oceans at the surface or depths are called wave energy (Biyikli, 2018),
the energy obtained by changing the flow of a stream or river is called hydroelectric energy
(Forsund, 2015).

1ii) Wind Energy: The airflow between the high-pressure and low-pressure areas is
called wind. The acceptance of wind as a renewable energy resource depends on the
continuity and repeatability of the airflow between the pressure areas (Elibuyuk & Ucgul,
2014). Windmills, wind turbines, and sailing ships use wind energy (Kaya & Kahraman,
2015).

Iv) Geothermal Energy: Geothermal energy is obtained from warmer geothermal
sources than underground waters and contains water vapor (Yorukoglu, 2014). Geothermal
energy has positive features such as electricity generation and meeting the heating need
depending on the earth's temperature (Kulunk, 2003). On the other hand, geothermal energy
has negative features such as extracting from a depth of approximately 2000 meters and not

being available in all regions (Edenhofer et al., 2011).

v) Biomass Energy: Biomass energy is the name given to the energy obtained by
plant or animal wastes' physical and chemical processes. Because plant and animal wastes
are not exhausted, they are considered renewable energy resources (Edenhofer et al., 2011).

Mental Model

The mental model concept, first expressed descriptively by Johnson-Laird in 1983, was
described as creating analogies for the facts that people perceived or conceptualized (lyibil-
Durukan, 2019). Similar to the relevant description, Vosniadou (1994) emphasized the role
of mental functions on analogical representations produced by individuals. Also, Franco and
Colinvaux (2000) defined the mental model as thoughts by which people make sense of
events and situations occurring in the world. According to the definitions, the patterns that
individuals have formed in their minds due to their prior knowledge, thoughts, and

acquisitions on the relevant subject are called mental models. Mental models should be
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carefully determined and evaluated because the patterns created are abstract in nature and

based on behaviors that can only be observed (Rapp, 2005). Especially the fact that mental
models are abstract leads to making false inferences and misconceptions (Eilam, 2004).
Therefore, it will be important to research to determine the mental models of individuals
regardless of the subject area and to eliminate the misconceptions and mistakes in mental

models. Additionally, four properties of mental models are mentioned.
(1) Individuals can use their mental models to transfer them to new situations.

(ii) Individuals may not be aware that they use their mental models to transfer them to the

new situation. So mental models can contain "silent information".

(iii) Individuals can benefit from both their experiences and scientific arguments in the
process of creating their mental models. If there is such a structure, it may be necessary to

talk about synthesis models.

(iv) Mental models possessed by individuals are affected by their beliefs. The worldview can

be predicted by looking at the mental model of the individual (Franco & Colinvaux, 2000).

Considering the characteristics and definitions of mental models, the mental models
of individuals can be named as synthesis models or scientific models according to the
existence of scientific knowledge. If there are experiences and arguments in the views of the
individual, the synthesis model; If there are scientific facts and arguments against these facts
in the views of the individual, it is necessary to talk about the scientific model.

Method

Method title of research were presented information on the research design, participants,

data collection process and materials, data analysis, and validity and reliability.

Research Design

Which research design will be used in scientifically conducted research is important for the
research to be meaningful. The most appropriate research design should be selected by
considering the purpose of the research, problem situations, data collection process, and data
collection tools (McMillan & Schumacher, 2006). Considering these situations, the case
study method was chosen as the research design. In selecting the case study method as the
research design, (i) It is aimed to determine the mental models of gifted students for the

concept of renewable energy sources in-depth, and (ii) to try to reveal the cause-effect
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relationship. Additionally, questions that such as "What?", "How?" and "Why?", were asked

to the participants (Cepni, 2010). These questions are question types representing the case
study method.

Participants

The study participants consisted of 14 students who study in the training programs of
Individual Talent Recognition (ITR) in the Science and Art Center in Trabzon. These
participants receive education at the same grade level. In selecting these participants who
study in Science and Art Center in Trabzon, it was taken into consideration that the subject
of renewable energy sources is at the appropriate class level. Although a total of 28 students
are studying in the ITR program of the Science and Art Center, 14 students were selected
according to the voluntary factor in the research process. According to ethical rules, codes

such as S01, S02,... S14 were used instead of the names of the participants.
Data Collection Process and Materials

The data of the research were collected from participants through clinical interviews.
Clinical interviews are a technique that is used to examine the cognitive thinking processes
people have about situations, events, phenomena, or issues in-depth and can reveal mental
models thanks to their flexible asking questions (Clement, 2000). The preference of clinical
interviews during the research process effectively revealed mental models (Baki, Karatas &
Guven, 2002) and provided the opportunity to examine the process in depth thanks to the
possibility of asking flexible questions (Karatas & Guven, 2003). Clinical interviews were
conducted approximately 15-20 minutes of interviews, and their voices were recorded with
the participants' permission. After the obtained data was transferred to the computer, the
analysis processes were carried out, and then participants' voices were deleted by ethical

rules.
Data Analysis

The data obtained from the participants were analyzed using the computer-aided qualitative
data analysis program NVivo 10. Content analysis technique was used in the analysis
process. The content analysis technique provides an opportunity to create specific themes
while establishing the connection between concepts, which includes separating the data
obtained from the participants about a subject area into codes, categories, and themes
(Buyukozturk et al., 2011).

Validity and Reliability
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Participant confirmation and expert opinion were consulted to ensure the validity factor of

the study. The data obtained from the participants were presented to the participants after the
analysis process, and their confirmation was received. After the confirmation process, an
academician who was an expert in the qualitative data analysis process was obtained, and
the validity factor of the research was tried to be obtained. The harmony between the
analysis made by two different researchers was taken into account for the reliability factor of
the study. In the qualitative data analysis process, the researchers carried out the coding
process separately. The reliability factor was provided with similar coding and different
coding by researchers. The ratio of similar coding and different coding is an important value

for the reliability factor.
Findings

The data obtained from the data collection tool used to determine the mental models of
gifted students for the concept of renewable energy resources were evaluated under the
headings of the concept of energy and energy resources, types of renewable energy
resources, reasons of need for renewable energy resources, and recommendations for the use

of renewable energy resources.
The Concept of Energy and Energy Resources

Gifted students were asked and were taken their opinions about the concept of energy and
energy resources. The questions, "What is energy?", "What are the concepts that come to
mind when you hear the concept of energy?", "What are the energy sources?", "What are the
concepts that come to mind when you hear the concept of energy resources?" and "What are
called energy sources?", were asked to gifted students. With these questions, gifted students'
opinions about the concept of energy and energy resources were determined.
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Table 1. The opinions of gifted students about energy and energy resources

Theme Code Frequency Percent
Force 8 24,24
Motion 7 21,21

Energy Power 10 30,30
Heat and Light 5 15,15
Electricity 3 9,09
Fossil Fuel Energy 7 18,91
Solar Energy 13 35,13

Energy Resources Nuclear Energy 5 13,51
Wind Energy 11 29,72
Boron Energy 1 2,70

When Table 1 is examined, the opinions of gifted students about energy and energy
resources are seen that the concept of energy has five different sub-concepts: force, motion,
power, heat and light, and electricity. Associating the concept of energy with the concept of
power, the participant (S03) expressed his/her opinion as “When energy is mentioned, the first
thing that comes to my mind is power in every sense”. Relating the concept of energy with the
concept of force, the participant (S06) expressed his/her opinion as “Energy is a type of force.
As a result of the force applied by the energy, energy can be felt by people”. Correlating the
concept of energy with the concept of motion, the participant (S02) expressed his/her
opinion as “Energy is what is spent or earned when it moves”. Affiliating the concept of energy
with the concept of heat and light, the participant (S11) expressed his/her opinion as “Many
household appliances can be used with the energy created by heat and light”. Associating the
concept of energy with the concept of electricity, the participant (S09) expressed his/her
opinion as “Since it is the concept of electrical energy, energy coincides with electricity”. The fact

that conceptual relationships are included in the participants’ mental models for the concept
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of energy indicates the existence of scientific knowledge. This situation reveals that the

participants have synthesis models or scientific models.

It is seen that they describe the concept of energy resources with five different
concepts: fossil fuel energy, solar energy, nuclear energy, wind energy and boron energy.
Associating the concept of energy resources with the concept of solar energy, the
participant (SO1) expressed his/her opinion as “Considering the solar panels that | have been
started to see even on the roofs of houses, the sun comes to mind as an energy resource”. Relating
the concept of energy resources with the concept of wind energy, the participant (S07)
expressed his/her opinion as “l saw it on a hill in 1zmir. The wind produced energy”. Correlating
the concept of energy resources with the concept of fossil fuel energy, the participant (S04)
expressed his/her opinion as ““I can talk about fuels such as gasoline, diesel oil and natural gas as
energy resources”. Affiliating the concept of energy resources with the concept of nuclear
energy, the participant (S05) expressed his/her opinion as “I can talk about fuels such as
gasoline, diesel oil and natural gas as energy resources”. Associating the concept of energy
resources with the concept of boron energy, the participant (S14) expressed his/her opinion
as “The boron energy obtained from the boron element, which is mostly found in the soils of our

country, can be expressed”.

Participants’ mental models about energy resources include renewable energy
sources, non-renewable energy sources, and alternative energy resources. Depending on this
situation, mental models of gifted students can have evolved into synthesis models or

scientific models.
The Types of Renewable Energy Resources

Gifted students were asked and were taken their opinions about renewable energy resources.
The questions, " What are the renewable energy resources?", " What are the concepts that
come to mind when you hear the concept of renewable energy sources?" and "What are the
types of renewable energy resources?"”, were asked to gifted students. With these questions,

gifted students’ opinions about renewable energy resources were determined.
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Figure 1. The opinions of gifted students about renewable energy resources’ types

When Figure 1 is examined, the opinions of gifted students about renewable energy sources’
types seen that the renewable energy resources’ types have six different sub-concepts: solar
energy, wind energy, wave energy, biomass energy, geothermal energy, nuclear energy.
Emphasizing the concept of solar energy, which is one of the types of renewable energy
resources, the participant (S08) explained his/her opinion as follows: “When it comes to
renewable energy sources, the first thing that comes to my mind is the sun. I think the energy
provided by the sun is very important”. Accenting the concept of wind energy, which is one
of the types of renewable energy resources, the participant (S10) explained his/her opinion
as follows: “When we were children, we used to make windmills from wood. | always thought if we
could hook a light bulb behind it when it turns with the wind”. Accentuating the concept of wave
energy, which is one of the types of renewable energy resources, the participant (S12)
explained his/her opinion as follows: “Since our country is surrounded by water on three sides, it
is necessary to give importance to energy production by using water”. Highlighting the concept of
nuclear energy, which is one of the types of renewable energy resources, the participant
(S13) explained his/her opinion as follows: “Although a large part of the society opposes it,
nuclear energy comes first among the renewable energy resources”. Underlining the concept of
geothermal energy, one of the types of renewable energy resources, the participant (S02)
explained his/her opinion as follows: “Geothermal energy can be given as an example of using
groundwater effectively and contributing to energy production”. Emphasizing the concept of
biomass energy, which is one of the types of renewable energy resources, the participant
(S07) explained his/her opinion as follows: “Last year we designed a project with our chemistry
teacher. We aimed to obtain a gas from waste materials and use it as energy. This is called biomass

energy”. The opinions of gifted students about renewable energy resources’ types included
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solar energy, wave energy, wind energy, biomass energy, geothermal energy, and nuclear

energy. Solar energy, wave energy, wind energy, biomass energy, and geothermal energy
are renewable energy resources, but nuclear energy is not. Depending on this situation, the

mental models of gifted students about renewable energy resources have a misconception.
Reasons of Need for Renewable Energy Resources

Gifted students were asked and were taken their opinions about the need for renewable
energy resources. The questions, "Why are renewable energy sources needed?" and "What
are the reasons for the need for renewable energy sources?" were asked gifted students. With
these questions, gifted students' opinions about reasons of need for renewable energy

resources were determined.

Increasing
Energy Needs
{n=11)
Reduce Foreign Economic Development
L ¥ Reasons of Need for —
L) Renewable Energy Ll
Resources
Depletion of Non- Impact of Non-
Renewable Energy Renewable Enerzy
Sources Sources
{n=14) (m=5)

Figure 2. The opinions of students about reasons of need for renewable energy resources

When Figure 2 is examined, the opinions of gifted students about reasons of need for
renewable energy sources seen that the reasons of need for renewable energy resources have
five different sub-concepts: increasing energy needs, economic development approach, the
impact of non-renewable energy resources on the environment, depletion of non-renewable
energy sources and reduce foreign dependency. Expressing the concept of increasing
energy needs, which is one of the reasons for the need for renewable energy resources, the
participant (S09) described his/her opinion as follows: “Technological developments have
increased the need for energy. For example, | always try to sit near the wall socket at school for
phone charging”. Stating the concept of economic development approach, which is one of

the reasons for the need for renewable energy resources, the participant (S12) described
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his/her opinion as follows: “It takes money to be among the leading countries. Too many factors

are needed for the economy for money. One of them is energy”. Articulating the concept of the
impact of non-renewable energy resources on the environment, which is one of the
reasons of need for renewable energy resources, the participant (S13) described his/her
opinion as follows: “Toxic gases produced by fuels such as petrol, diesel and natural gas harm the
environment”. Verbalizing the concept of depletion of non-renewable energy sources,
which is one of the reasons for the need for renewable energy resources, the participant
(S06) described his/her opinion as follows: “The depletion of fossil fuels has led to the use of
other energy sources.” Phrasing the concept of reducing foreign dependency, which is one
of the reasons for the need for renewable energy sources, the participant (S01) described
his/her opinion as follows: “As a country, we are dependent on foreign countries in many areas. If
we have energy resources, we can get away from loyalties”. Participants' mental models about
reasons for the need for renewable energy resources were interpreted scientific knowledge
and understanding of economic awareness. Depending on this situation, the mental models

of gifted students have evolved into scientific models.
Recommendations for the Use of Renewable Energy Resources

Gifted students were asked and were taken their opinions about recommendations for the use
of renewable energy resources. The questions, "What are the suggestions for renewable
energy resources?" and " How can renewable energy sources be used more effectively?"
were asked to gifted students. With these questions, gifted students' opinions about

recommendations for the use of renewable energy resources were determined.
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Figure 3. Recommendations of Gifted Students for the Use of Renewable Energy Resources

When Figure 3 is examined, the recommendations of gifted students for the use of
renewable energy resources seen that the recommendations for the use of renewable energy
resources have six different sub-concepts: creating social awareness, dissemination through
media, gain an understanding of saving, expanding the use of renewable energy, the
tendency to boron energy and considering geographical conditions. Declaring the concept of
creating social awareness, which is one of the recommendations of gifted students for the
use of renewable energy resources, the participant (S11) described his/her opinion as
follows: “We see it in the movies before the hydroelectric power plants are established, public
awareness is made. Lessons should be given to the society about renewable energy sources”.
Explaining the concept of dissemination through media, which is one reason for the need
for renewable energy resources, the participant (S08) described his/her opinion as follows: “I
think it would be beneficial to mention renewable energy sources in public awareness
advertisements”. Affirming the concept of gain understanding of saving, which is one of the
reasons for the need for renewable energy resources, the participant (S04) described his/her
opinion as follows: “It is necessary to meet the energy need. The idea of how we can use the
buildings more economically should be widespread and used.”. Proclaiming the concept of
expanding the use of renewable energy, which is one of the reasons for the need for
renewable energy resources, the participant (S01) described his/her opinion as follows: “It is
necessary to turn towards renewable energy sources not only for electricity generation but also for

other types of energy”. Announcing the concept of a tendency to boron energy, which is one
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of the reasons of need for renewable energy resources, the participant (S04) described

his/her opinion as follows: “Turn to the most important mineral boron resources we have in
Turkey must be provided. | am sure that by using boron mineral, energy needs in various fields can
be met easily”. Asserting the concept of taking geographical conditions into consideration,
which is one of the reasons for the need for renewable energy resources, the participant
(S03) described his/her opinion as follows: “Considering the regional differences, it should be
ensured that energy resources are used and expanded according to the characteristics of the region.
Water should be used in places near the sea, and wind should be used in higher parts”. When the
participants' recommendations for the use of renewable energy resources are interpreted, it is
necessary to consider the geographical conditions and expand the areas of use. In addition,
views such as establishing social awareness, understanding saving, making it widespread

through media organs, and ensuring the use of boron mineral attract attention.
Discussion

The obtained data which was conducted to determine the mental models of gifted students
for the concept of renewable energy resources are presented under four headings: the
concept of energy and energy resources, the types of renewable energy resources, reasons
for the need for renewable energy resources, and recommendations for the use of renewable

energy resources.

When the mental models of gifted students regarding energy and energy resources
are examined, it is seen that they include associative concepts such as power, force, and
motion and cannot define energy in a conceptual dimension. Similarly, in mental models for
energy resources, alternative sources such as nuclear energy and boron are expressed as well
as renewable and non-renewable energy resources. In the study conducted by Sarac and
Bedir (2014) on energy resources, it was revealed that the participants emphasized wind,
solar, and wave energy, similar to the data obtained in this research. The data obtained in the
study conducted by Biyikli (2018) to examine the opinions of teachers and teacher
candidates on renewable energy and the data obtained from this research show parallelism in
the types of energy resources in terms of fossil renewable fuels energy resources. Similarly,
in the study conducted by Cebesoy and Karisan (2017), it was determined that the
participants mostly mentioned the concept of solar energy. It is thought that the importance
of the sun for humanity and life as well as the scientific studies carried out on solar energy in
a way that individuals can observe and concretize affect the similarity of the data obtained
from this research and the literature especially the importance of solar energy. Situations
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such as the increase in solar panels and electronic devices working with solar energy, which

can be seen on the roofs of houses in almost every region, support this idea. For this reason,
it would not be wrong to expect the concept of the sun to emerge in the studies conducted or

to be carried out for energy resources.

When the mental models of gifted students for the types of renewable energy
resources are examined, it is seen that they also touch on the concepts of solar energy, wave
energy, wind energy, biomass energy, and geothermal energy. In the study conducted by
Karakaya-Cirit (2017), the participants mentioned the concepts of biomass energy,
geothermal energy, wave energy, and nuclear energy and addressed the concepts of solar
and wind energy intensely. In the study conducted by Gul-Elmas (2018) to examine the
mental structures of secondary school students in the subject area of renewable energy
resources, it was observed that the students mentioned the types of renewable energy
resources expressed within the scope of the research. Similarly, in the study conducted by
Kilicaslan, Aymen Peker, and Gun (2011), it was determined that the participants had
information about the types of renewable energy resources and expressed the types of
renewable energy resources. It is thought that scientific and economic studies conducted by
understanding renewable energy and sustainable development affect the similarity between
the data obtained from the research and the literature. Creating public spot broadcasts for the
internalization of the concept of saving together with visual and audio media, the inclusion
of energy need and the understanding of sustainable development as a subject area in the
education process and the practices carried out in line with the idea of economic
development, which is socially seen as a global goal, support this idea. On the other hand, it
is seen that the participants also touched on the concept of nuclear energy in their mental
models. Considering the element used in nuclear energy generation and the reaction
situation that occurs, it should not be included under the relevant heading. However, its

presence under this heading is determined as a mistake in the participants' mental models.

When the mental models of gifted students regarding the reasons for the need for
renewable energy resources are examined, the scientific factors such as the depletion of non-
renewable energy resources, the increase in energy need and the impact of non-renewable
energy resources on the environment; The fact that they expressed concepts such as reducing
external dependency and economic development also reveals the effect of economic factors
on their mental models. In the research conducted by Cakirlar (2015) to determine the

awareness of secondary school students in renewable energy resources, the gradual decrease
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in natural resources and the increase in the need of energy were indicated by emphasizing its

importance for the country. It is thought that the emergence of energy needs due to the
development of science and technology and the implementation of the process by choosing
fossil fuels called non-renewable energy resources to meet this energy need affect the
emergence of related ideas. In the period known as the technology or science age, energy is
needed in all materials such as phones, computers, computers, and white goods, which are
technological tools used by people (Deviren, llkilic, & Aydin, 2017). The fact that fossil
fuels are preferred primarily to meet the relevant needed situation reveals concepts such as
exhaustibility, non-renewability, usefulness, and efficiency. Considering the burden of the
related concepts on societies, it can be said that societies divest from fossil fuels and tend to
renewable resources such as sun and wind (Ucgul & Elibuyuk, 2016). Therefore, societies
that want to eliminate the burden and have a political voice by developing both scientifically
and economically are turning to renewable energy resources (Altun & Isleyen, 2018; Ozcan,
Unlusoy & Eren, 2017).

When the suggestions of gifted students regarding the use of renewable energy
resources are examined, it is suggested that other stakeholders should be included in the
process, such as taking into account the geographical conditions and expanding the areas of
use, creating social awareness for the use of renewable energy resources, gaining an
understanding of savings, and making dissemination through media organs. Geographical
conditions should be considered to divest renewable energy resources correctly and feasibly
to meet the energy need. It can be said that energy production should be provided by using
wave energy, especially in our country, which is surrounded on three sides by the sea.
Similarly, in the Mediterranean and Southeastern Anatolia regions where the temperature is
high, the Aegean Region has a potentially good place in terms of solar energy (solar panels,
etc.) and wind energy (wind turbines, etc.) Providing the necessary conditions in terms of
infrastructure opportunities and continuing the energy production process is important for
the present and future of our country. In addition, although it is not considered a renewable
energy source, mental models for evaluating alternative methods such as ensuring the use of

boron mineral is also remarkable.
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Conclusion

e When the opinions of gifted students about energy and energy resources are examined, it
is seen that there are deficiencies and inaccuracies in their mental models. In order to
overcome this problem, support training should be provided in the education process so that

the mental models of gifted students can become scientific models.

e When the opinions of gifted students about the types of renewable energy sources are
analyzed, they expressed the concepts of solar energy, wind energy, biomass energy,
geothermal energy, wave energy, and nuclear energy. Project implementations should be

carried out to internalize the type of renewable energy resources and resolve energy needs.

e According to the opinions of gifted students, the reasons for the need for renewable
energy resources are the increased energy need and the depletion of the energy resources
used. It is recommended to adopt the understanding of sustainable development and
structure the idea of saving in a socially meaningful way and provide the orientation towards

renewable energy resources for increasing energy need.

e When the opinions of gifted students about renewable energy sources are examined, it
has been suggested to use resources according to geographical conditions and raise social
awareness. The rationale for this recommendation is to ensure that resources can be used
more efficiently and effectively. It is thought that it would benefit researchers who plan to

carry out studies about energy needs.
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