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Ozet

Bu calismada; biyoloji 6gretmen adaylarmin laboratuvara yonelik duygusal semantik degerlerini belirlemek
amagclanmistir. Arastirmasin deseni tarama modelinde olup, ¢alisma grubunu l.simf 19, 2.smuf 13, 3.smuf 17,
5.siuf 21 kisi olmak tizere toplamda 70 katilimcr olusturmustur. Arastirmanmin verileri, Osgood, Suci ve
Tannenbaum tarafindan gelistirilen ve aragtirmacilar tarafindan son hali verilen lgekten toplanmustir. Olgek iki
uglu yapilandirilmis 10 sifat giftinden olusmaktadir. Veriler; frekans, yiizde, aritmetik ortalama, standart sapma
degerleri ve ANOVA testi yapilarak analiz edilmistir. Olgegin Cronbach Alpha giivenirlik katsayis1 0.68 olarak
hesaplanmistir. Olgek maddelerin faktor yiik degerleri 0.31 ile 0.89 arasinda degerler almaktadir. Bu calismanin
sonucunda, biyoloji 6gretmen adaylarinin laboratuvara kars: duygusal semantik farkliliklarinin sinif diizeylerine
gore degistigi belirlenmistir. 1.sinif 6gretmen adaylarinin yorucu, 3.smif 6gretmen adaylarinin zor ve karmasik,
5.sinuf Ogretmen adaylarinin ise karmasik negatif tutumlara sahip olduklar: fakat 2.siuf 6gretmen adaylarmin
olumsuz bir tutuma sahip olmadiklangoriilmiistiir.Ayrica katiimalarin laboratuvara yonelik semantik
farkliliklarinin sinif diizeylerine gore anlamli olmadig belirlenmistir (p>0,05). Diger taraftan 2.sinif ve 3.smuf
diizeyindeki 6gretmen adaylarmin tutumlar: arasinda negatif ve yiiksek iliski oldugu (r = -0,73), diger sif
diizeylerinde 6gretmen adaylarinin tutumlari arasinda ise ¢ok zayif ve ters korelasyon oldugu tespit edilmistir.
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Giris

Son yillarda bireylerin daha ¢ok bilgiye ulasma ¢abasi bilim ve teknoloji alandaki gelismelerin
hizla artisi ile birlikte olmaktadir. Toplumun ihtiyac: bilgiye her daim ihtiyag bireyleri yetistirmektir.
Bunun olabilmesi igin bireylerin bilim okuryazari veya fen okuryazari olmas: énemlidir (Aydogdu ve
Sirahane, 2012). Fen bilimleri 2005 6gretim programinin vizyonunda da belirtildigi iizere, bireyleri fen
okuryazari olarak yetistirmek gerekmektedir. Fen okur yazari bireyler; arastirici-sorgulayici, karar
verici, problem ¢oziicli, 6zgiivene sahip, isbirligine dayali 6gretimle 6grenebilen, arkadaslariyla ve
cevresiyle etkili iletisim kurabilen gibi 6zelliklere sahiptir. Ayrica bu bireyler fene yonelik psikomotor

becerileri de tasimalidir.

Fen bilimleri bilimsel bilginin gelismesinde 6nemli bir bilimdir. Fen bilimleri ¢ogunlukla
soyut, karmasik konulardan olustugu icin laboratuvarlarda 6grencilere somut deneyimler saglanarak
bu konularin onlara kavratilabilmesi laboratuvar yonteminin amacidir (Morgil, Giingér Seyhan ve
Secken, 2009). Fen laboratuvarlari, 6grencilerin fen kavramlarini anlamada ve kavramsal gelisimlerini
saglamada ayrica bilimsel siire¢ becerilerini gelistirmede 6nemli role sahiptir (Hofstein, Nahum ve
Shore, 2001). Bilim insanlar1 bilim yaparken bilimsel siireg becerilerini kullanirlar. Ogrencilere bilimsel
siireg becerilerini kazandiracak ortamlarin sunulmasi gereklidir. Ogrenciler de bilim insani gibi
calisirken laboratuvar uygulamalariyla bilimsel siire¢ becerilerini kazanirlar. Ayrica 6grencilerin fene
yonelik kavram, bilgi yaninda psikomotor becerilere sahip olmasi gerekmektedir. Bunun igin de

laboratuvar uygulamalar biiyiik bir 6nem arz etmektedir.

Laboratuvar uygulamalar1 fen konularinin dgretiminde biiyiik bir paya sahiptir. Insanin
yapisi, yasami ve cevresiyle etkilesimleri fen dersinin konularindandir. Bu sebeple laboratuvar
dersleri fen Ogretimi icin Onemlidir (Kete, Bor, Atabey ve Altimisik, 2012). Bireyin somut olarak
ogrendikleri bilgiler daha kalict olup daha kolay oOgrenilmektedir. Kavramlari, ilkeleri, yasalar

somutlastirmanin en etkili yolu 6grencilerin laboratuvarda uygulama yapmasiyla gerceklesir.

Fen derslerinde laboratuvar uygulamalar bireyin bilgiyi yapilandirmasi ve anlamlandirmasi
i¢in dnemlidir ¢linkii birey kendi deneyimleri ile bunu kazanmaktadir (Hofstein ve Lunetta, 2004;
Lazarowitz ve Tamir, 1994). Ogrencilerin kavramlara, bilgilere sahip olmasmin yaninda fen
uygulamalar ile desteklenmeleri ve siklikla uygulama yapma sansmun verilmesi sarttir. Bu sayede

Ogrenciler yaparak yasayarak 0grenmeyi ve anlaml 6grenmeyi gerceklestirebileceklerdir.

C)grencilerin bilgi ve bilimsel kavramlarin olmasi ve anlamli 6grenmeyi gerceklestirebilmesi
i¢in laboratuvarlarin ekipmanlarinin ve malzemelerinin oldugu bir ortam olmalidir (Tobin, 1990).

Laboratuvar uygulamalarinin saglikli bir sekilde yiiriitiilebilmesi i¢in gerekli malzemelerin temin
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edilmesi, gerekli onlemlerin alinmasi sarttir. Her okulda fene ait laboratuvarlar olmali ki 6grenci hem

deneyim kazansin hem gerekli bilgi, beceri, tutuma sahip olsun.
Laboratuvar uygulamalar: genel olarak dort sekilde bahsedilmektedir. Bunlar;

1. Agiklayici, Ispatlama, Tiimdengelim (Expository, Confirmation, Deduction): Arastirma
problemi, yontemi ve ¢oziim yolu 6grencilere hazir olarak verilir ve 6grenciler kapali uglu deneyi

yapmaya caligirlar.

2. Yapilandirilmis, Kesfedici, Tiimevarim (StructuredInquiry, Discovery, Induction): ¢6ziim

yolu verilmeden arastirma problemi, yontemi 6grencilere verilir.

3. Problem Tabanli (Problem Based): Ogrencilere sadece arastirma problemi verilir,

Ogretmenin verdigi problemi kendi tasarimlariyla arastirirlar.

4. Agik Uglu, Rehbersiz Sorgulama (Open-Independent-Full-UnguidedInquiry) : Ogrenciler
arastirma problemi belirleyip kendi tasarimlariyla arastirirlar (Bell, Smetana ve Binns, 2005; Domin,
1999; Windschitl, 2003; Akt. Akpinar ve Yildiz, 2006). Bu baglamda fen dersleri bireylerin kendilerini
tanimada, cevrelerini gozlemleyip anlayip aciklayabilmede ve diizenlemede yardimci olur. Fen
bilimleri diinyadaki olaylara mantikli agiklamalar getiren bir yontem olup ayni zamanda yaraticilik ve
hayal giiciiniin en yiiksek seviyede ortaya ¢iktig1 alandir (Ekim, 2007). Cagdas bilim anlayisinda bilim
insanlarinda olmas1 gereken temel o6zelliklerden biri ise yaraticihik ve hayal giictidiir. Bilim; bilim
insanlarinin hayal giicii ve yaraticiliklarini kullanarak gelistirdikleri agiklamalardan, gozlem ve

¢ikarimlardan yararlanmaktadir. Bu bilimin dogasinin unsurlarindan birini olusturmaktadir.

Yukarida belirtilen bu uygulamalardan Ogrencilerde arastirma ve sorgulamanin en {ist
diizeyde kazanilmasini ve gelistirilmesini saglayan yaklasim agik uglu, rehbersiz sorgulama temelli
laboratuvardir (Akpinar ve Yildiz, 2006; Hofstein ve Lunetta, 2004).C{inkii birey 6grenme siirecinde
aktif ve kendi Ogrenmesinden sorumlu olmaktadir. Fen egitiminde arastirma ve sorgulama
yaklasgimmin Onemi ve O&grenmedeki rolii Ulusal Fen Egitimi Standartlar1 (NRC, 1996’da)
vurgulanmaktadir. Sorgulama iki sekilde gerceklesmektedir. Bunlar, igerik anlama ile sorgulama ve

yetenekler ile sorgulamadir.

1. Ierigi anlama olarak sorgulama: Bireylerin yasantilarini, hazir bulunusluklarim agiklamak

i¢in diisiincelerini yapilandirmasidir.

2. Yetenekler olarak sorgulama: Ogrencilerin bazi becerileri §grenmeleri seklindedir: gézlem,
¢ikarim ve deneme gibi. Ogrenciler kavramlar1 tanimlar, soru sorar, aciklar, gecici agiklamalarini test

ederler ve fikirlerini paylasirlar. Diislincelerini bilimsel olarak tanimlar, elestirel, mantiksal bakis
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agisiyla alternatif agiklamalar getirirler. Bu sekilde 6grenciler sorgulama yaparak bilim anlayislarin

gelistirirler (NRC, 1996).

Bireylerin bilgiye ulasma yolu ve 6grenmesi sorgulama ile olmaktadir. Sorgulamaya yonelik
(inquirybased) iyi organize edilmis laboratuvar uygulamalar1 Ogrencilere Ogrenme firsatlar:
saglayabilir. Bu sayede Ogrencilerin kavramlar: gelistirmelerine yardim eder. Ayrica Ogrencilere
arastirma-sorgulama, bilimsel diisiinme becerilerini gelistirme, fikirlerini siufta arkadaslari ile
paylasma ve tartisma gibi onemli faydalar1 vardir (Hofstein ve Lunetta, 2004). Ogrencilerin bu sayede
gelisimini her yonden saglar, onlar1 yonlendirir, fikirlerini gézden gecirmelerini saglar ve elestirel
diisiindiiriir. Sorgulamanin 6grencilerin bilim anlayisini ve bilim adami gibi calismasinda etkili etkili
oldugu soylenebilir. Ayrica Ogrenciler sadece laboratuvarda edinilen teorik bilgi ve becerilerle
kalmay1p, kendilerini gelistirerek bilimsel olarak giinliik hayatlariyla bag kurmaktadirlar. Giinliik
yasamda karsilasilan problemlerin ¢oziimiinde zaten birey bilimsel siireg becerilerini belli oranlarda

kullanabilmektedir.

Literatiire bakildiginda, laboratuvar ile ilgili calismalarin yeterli diizeyde oldugu (Akaydin,
Giiler, Miilayim, 2000; Ayas, Cepni ve Akdeniz, 1994; Ekici, 2002a) fakat laboratuvar {izerine semantik
tutum tizerine alan yazinda calisma olmadig: belirlenmistir. Calismada kullanilan 6lgek Osgood, Suci
ve Tannenbaum tarafindan derlenmis (Russell ve Hollander, 1975; Tavsancil, 2010) olup, semantik
tutum Olgegi kavram veya konu temelinde karsilikli olarak olumlu ve olumsuz sifatlarla olusturulan

bir Olgektir.

Nuhoglu, Kocabas ve Bozdogan (2004), 6gretmen adaylarinin laboratuvara kars1 pozitif tutum
saglamalari icin teorik ve uygulamali fen 6gretiminin aktif bir sekilde yapilarak kalici 6grenmeye
etkili olabilecegini ifade etmislerdir. Fen bilimleri derslerinde deney yoluyla 6gretimin yapilmasinin
onemi (Yildiz, Akpinar, Aydogdu ve Ergiin, 2006) vurgulanmis, laboratuvar ortamlarinda
materyallerin hangi deneyde ne sekilde hazirlanacagini bilmesi, yapilan deneylerinin sonuglarinin
aktif olarak 6grencilerle tartisilmasi, karsilastirilmali olarak hangi deneylerin yapilabilecegi gelecek
calismalarda oOgrencilere yol gosterici olacaktir (Ekici, 2002b). Howard ve Miskowski (2005),
ogrencilerin laboratuvar uygulamalar1 ©ncesi belirlenen goérev dagilimi ile derse c¢alisarak

gelmelerinin 6grenme motivasyonlarini olumlu yonde etkiledigini vurgulamislardir.

Semantik farklilik tutum 6lgegi bireylerin duygusal tutumlarini belirlemek amacryla bilimsel
olarak Onemli veriler sunmaktadir. Ciinkii yapilan caligmalar genellikle bilissel, duyussal ve
davranigsal yoOnlerine vurgu yapmaktadir. Fakat semantik farklilik oOlcegi ile sadece duyussal

yonelimler belirlenmektedir.
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Yontem
Arastirma Deseni

Bu arastirmanin deseni tarama modelidir. Bu desen, ge¢miste yasanan veya suanda
gerceklesen bir olay1 oldugu gibi tanimlayan arastirma desenidir. Arastirmadaki herhangi bir olay,
herhangi bir birey ya da herhangi bir nesne oldugu gibi ve bulundugu kosullar i¢inde verilir (Karasar,

2006).
Calisma Grubu

Aragtirmanin calisma grubunu Necmettin Erbakan Universitesi Ahmet Kelesoglu Egitim
Fakiiltesine kayit yaptiran 70 biyoloji 6gretmen aday1 olusturmustur. Katilimcilarin kendi istekleriyle
katilimi saglanmistir ve kolay ulasilabilir 6rneklem tercih edilmistir. Calisma grubunu, 1.smif 19,
2.smuf 13, 3.siuf 17, 5.smuf 21 kisi olmak {izere toplamda 70 katillma olusturmustur.Lisans
ortadgretim programlar 5 yilliktan 4 yilliga gecis siiresinde ara siuflarda birer yil ara verilerek devam

edilmistir. Bu arastirmanin yapildig1 akademik dénemde 4. siif yer almamustir.
Veri Toplama Araclar

Arastirmada katilimcilarin laboratuvara yiikledikleri duygusal semantik degerler semantik
farklihik olgegiyle toplanmistir. Bu olgek Osgood, Suci ve Tannenbaum tarafindan derlenmistir
(Russell ve Hollander, 1975; Tavsancil, 2010) ve duyussal Ozelliklerin ortaya ¢ikmasinda oldukca
etkilidir (Anderson, 1988). 5'li, 7’li ve 9'lu dereceli puan aralikli 6l¢eklerden bu c¢alismada 7’li puan
araligindaki 6lgek kullanilmugtir. Tki kutba sahip bu 6lgekte bu kutuplarda karsit sifatlari yansitan
nitelikler bulunmaktadir. Bu g¢alismada 6lcek laboratuvar kavramini niteleyen uygun sifatlarla

tasarlanmistir (Tablo-1).

Tablo 1. 7°li puan arali§ina gore aritmetik ortalamalarin degerlendirme aralig: (Kaplanoglu, 2014)

Aralik Secenek
1,00-1,86 Asla
1,87-2,71 Nadiren
2,72-3,57 Ara sira
3,58-4,43 Bazen bir
4,44-529 Sik sik
5,30-6,14 Cogunlukla
6,15-7,00 Her zaman

Sifatlar olumlu veya olumsuzdan baslayarak (her zaman,..., asla) ifadelendirilmistir.

Katilimcilarin laboratuvar kavramini anlamsal farkliliklarina gore degerlendirmeleri ve bu yolla
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tutumlarimni ortaya koymalar: istenmektedir. Katilimcilar karsilikli kutuplarda bulunan zit sifatlar
laboratuvari algilayarak derecesini belirleyerek secmektedir. Olgekte bulunan sifatlar pozitif ucundan
negatif ucuna dogru siralanmakta, tam orta kisim noétr degerini almaktadir. Bu derecelendirme esit
mesafede, esit puanla degerlendirildigi varsayilmakta, olumlu ve olumsuz tutumlar1 arasindaki
farklihk ortaya c¢ikarilmaya c¢alisilmistir. Laboratuvara yonelik duygusal semantik Olgeginin
degerlerinin hesaplamalarinda; pozitif tutum ortalamas: 4,44 ve istii olanlar, notr 3.58 ile 4,43
arasindaki deger ve negatif tutum ise 3.58 degerinin altindaki degere sahiptir (Lohr ve Bummer, 1992).
Katilimcilara “Laboratuvar kavramiyla ilgili hangi 6zellikleri iliskilendiriyorsunuz?” sorusuyla iliskili

semantik farkliik tutum olgegi verilmistir ve bu Olgekte yer alan ornek maddeler asagida yer

almaktadir.
Daima Genellikle Kismen Genellikle Daima
Degerli O - (- (. (- Degersiz
Gerekli (| (| (| O 1 Gereksiz

Onceki yapilmis calismalardaki (Allen, 1986; Ajani ve Stork, 2013; Brudenell ve Carpenter,
1990; Christensen ve Knezek, 1998; Williams, Boyle, Molloy, Brightwell, Munro, Service ve Brown,
2011; Zaichkowsky, 1985) sifatlardan yararlanilarak laboratuvara yonelik duygusal semantik farklilik

tutum Olgegi arastirmacilar tarafindan son seklini almistir.

Olabildigince laboratuvar kavraminin genel o6zelliklerini vurgulayan sifatlar kullanilmistir.
Hazirlanan sifat cifti listesi egitim bilimleri, fen ve biyoloji alaninda gorev yapan toplam dort alan
uzmanin goriisleri alinarak son sekli verilmistir. Yapilandirilmis 10 sifat ¢ifti form haline getirilmis ve
katilimailara uygulanmistir. Uygulama sonunda agimlayic faktor analizi yapilmis ve sonuglar: Tablo
2’de verilmistir. Elde edilen sonuglara gore KMO degeri ,811 olarak elde edilmis, Ki-Kare degeri
555,254 bulunmus ve bu sonuca gore de agimlayicr faktor analizi yapilabilecegine karar verilmistir.
Acimlayia faktor analizine gore Olgek toplam varyansin %72.08’ini agiklamaktadir ve eigen degeri
491'dir. Tek boyutlu olan bu Ol¢me aracinin Cronbach Alpha giivenirlik katsayist .68 olarak

bulunmustur.

Tablo 2. Laboratuvara yonelik duygusal semantik farklilik 6lgeginin faktor yapisi

Semantik Ifadeler X Ss Faktor Yiik.
Zor-Kolay 4,1571 1,75809 ,720
Zevkli-Sikic 6,1143 1,31373 ,566
Karmasgik-Basit 3,5857 1,59249 ,820
Yorucu-Yorucu degil 4,1000 1,78683 ,689
Degerli-Degersiz 6,3429 1,11493 ,736
Gerekli-Gereksiz 6,3429 1,16576 772
Yararhi-Zararh 6,4857 1,05971 ,894
Temiz-Kirli 5,2571 1,54812 ,317
Onemli-Onemsiz 6,4857 1,00351 ,880
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Ogretici-Ogretici degil 6,4286 1,19869 ,812

Acgiklanan toplam varyans=72.08; Eigenvalue degeri=4.91, CronbachAlpha .68
Verilerin Analizi

Bu calismada verilerin analizinde her bir sifata ait frekans, ylizde, aritmetik ortalama ve
standart sapma degerleri hesaplanmistir. Katilimcilarin sectikleri puan araliklar1 7, 6 ve 5 ise olumlu; 4
ise notr ve 3, 2 ve 1 ise olumsuz tutuma sahip olduklar1 seklinde bir degerlendirmeye gidilmistir.
Ayrica dgretmen adaylarinin laboratuvara yiikledikleri duygusal semantik degerlerin sinif diizeyine
gore farkliligini test etmek icin ¢ikarimsal istatistik yontemi olarak ANOVA testi yapilmstir. Verilerin
analizi homojenlik testiyle kontrol edilerek (Biiyiikoztiirk, 2008) ANOVA testi yapilmis ve sonuglar

degerlendirilmistir.
Bulgular ve Yorumlar

Ogretmen Adaylarinin Laboratuvara Yiikledikleri Duygusal Semantik Degerler Hangi

Yonde Egilim Gostermektedir?

Ogretmen adaylarinin laboratuvar kavramina yonelik duygusal semantik farklilik tutum
dlgegiyle elde edilen veriler Tablo 3'te yer almistir. Ogretmen adaylarinin laboratuvarla ilgili hangi
sifatlar1 kullandiklari, ortalama puanlari, standart sapma degerleri, minimum ve maksimum degerleri
bu tabloda gosterilmistir.

Tablo 3.Laboratuvara yonelik semantik farklihik tutum oOlcegiyle elde edilen verilerin betimsel degerlerine ait
bulgular

Smnif Deger Zor-Kolay  Zevkli- Karmagik-  Yorucu- Degerli- Gerekli-
Sikici basit Yorucu Degersiz Gereksiz
degil
X 4,57 6,73 4,26 2,84 6,63 6,63
— N 19 19 19 19 19 19
5 Ss 1,80 ,56 1,55 1,95 ,76 ,68
£ Min 2,00 5,00 2,00 1,00 4,00 5,00
- Mak 7,00 7,00 7,00 6,00 7,00 7,00
X 4,61 5,76 3,69 4,30 6,38 6,15
= N 13 13 13 13 13 13
5 Ss 1,85 1,58 1,75 1,18 86 1,21
S Min 1,00 2,00 1,00 2,00 4,00 4,00
= Mak 7,00 7,00 7,00 7,00 7,00 7,00
X 3,35 5,76 3,29 4,82 6,00 6,05
= N 17 17 17 17 17 17
ET Ss 1,36 1,14 1,15 1,18 1,22 1,14
.g\ Min 1,00 4,00 1,00 3,00 4,00 4,00
- Mak 6,00 7,00 5,00 7,00 7,00 7,00

s> X 4,14 6,04 3,14 4,52 6,33 6,42
2% N 21 21 21 21 21 21
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Ss 1,82 1,59 1,71 1,86 1,39 1,46
Min 1,00 1,00 1,00 1,00 1,00 1,00
Mak 7,00 7,00 7,00 7,00 7,00 7,00
X 4,15 6,11 3,58 4,10 6,34 6,34
< N 70 70 70 70 70 70
% Ss 1,75 1,31 1,59 1,78 1,11 1,16
2 Min 1,00 1,00 1,00 1,00 1,00 1,00
Mak 7,00 7,00 7,00 7,00 7,00 7,00

Tablo 3. Laboratuvara yonelik semantik farkliik tutum olcegiyle elde edilen verilerin betimsel degerlerine ait
bulgular

SSm  Deger Yararh- Temiz-Kirli ~ Onemli- Ogretici— Toplam
if Zararh Onemsiz Ogretici
degil
X 6,73 5,94 6,84 6,73 57,94
— N 19 19 19 19 19
5 Ss 56 1,17 ,37 45 3,90
S Min 5,00 4,00 6,00 6,00 51,00
M Mak 7,00 7,00 7,00 7,00 63,00
X 6,53 4,69 6,38 6,15 54,69
= N 13 13 13 13 13
= Ss 1,12 1,10 1,19 1,77 6,48
S Min 3,00 2,00 3,00 1,00 39,00
= Mak 7,00 6,00 7,00 7,00 64,00
X 6,11 4,76 6,17 6,23 52,58
= N 17 17 17 17 17
5 Ss ,99 1,78 1,01 1,03 6,42
S Min 4,00 1,00 4,00 4,00 39,00
M Mak 7,00 7,00 7,00 7,00 60,00
X 6,52 5,38 6,47 6,47 55,47
> N 21 21 21 21 21
) Ss 1,36 1,68 1,20 1,36 9,33
ES Min 1,00 1,00 2,00 1,00 22,00
F Mak 7,00 7,00 7,00 7,00 67,00
X 6,48 5,25 6,48 6,42 55,30
£ N 70 70 70 70 70
= Ss 1,05 1,54 1,00 1,19 7,06
2 Min 1,00 1,00 2,00 1,00 22,00
Mak 7,00 7,00 7,00 7,00 67,00

Tablo 3’de belirtilen verilere gore, Biyoloji L. sinif 6gretmen adaylarinin ortalama puanlarma
gore laboratuvar kavramini her zaman zevkli, degerli, gerekli, yararli, onemli ve 0gretici (Xzev=6,73;

Xd=6,63; ; Xg=6,03; ; Xyar=0,73; Xonem=6,84; Xoz:=6,73), cogunlukla temiz (X=5,94), sik sik kolay (Xko=4,57),
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bazen karmasik (Xxa=4,26), ara sira yorucu (Xyor=2,84); Biyoloji II. sinif 6gretmen adaylariin her zaman
degerli, gerekli, yararli, 6nemli ve Ogretici (Xa=6,38; Xg=6,15; Xyar=6,73=6,53; Xonem=6,38; Xoz=6,15),
cogunlukla zevkli (Xzv=5,76), sik sik kolay ve temiz (Xkoi=4,61; X=4,69), bazen karmasik ve yorucu
(Xkar=3,69; Xyor=4,30); Biyoloji III. smif 6gretmen adaylarmin her zaman 6nemli ve 6gretici (Xonem=6,17;
Xop=0,23), cogunlukla zevkli, degerli, gerekli ve yararli (Xzv=5,76; Xa=6,00; Xg=6,05; ; Xyar=6,11), sik sik
yorucu ve temiz (Xyo=4,82; x=4,76), ara sira zor ve karmasik (Xz=3,35; Xkar=3,29), Biyoloji V. smuf
Ogretmen adaylarinin her zaman degerli, gerekli, yararli, onemli ve Ogretici (Xa=6,33; Xz=6,42;
Xyar=6,52=6,53; Xonem=6,47; Xoz:=6,47), ¢ogunlukla zevkli ve temiz (Xzv=6,04; x=5,38), sik sik yorucu
(Xyor=4,52), bazen kolay (Xwi=4,14), ara sira karmasik (Xka=3,14) yoniinde tutumlar gostermislerdir.
Puan ortalamalarma bakildiginda, 6gretmen adaylar1 laboratuvar kavramini baskin olarak zevkli,
degerli, gerekli, yararli, onemli ve 0gretici olarak algilamaktadirlar. Buna gore 6gretmen adaylarinin
toplam puani ortalamasi x= 55,30 olarak bulunmustur. Bu sonug, katilimcilarin genel puan ortalamasi

dikkate alindiginda laboratuvara yonelik pozitif tutuma sahip olduklarin gostermektedir.

Ogretmen Adaylarinin Laboratuvara Yiikledikleri Duygusal Semantik Degerler Simif

Degiskenine Gore Anlamli Farklilik Gostermekte midir?
Tablo 4'te 6gretmen adaylarinin laboratuvara yiikledikleri duygusal semantik degerlerin sinuf
degiskenine gore tek yonlit ANOVA testi sonuglar1 yer almaktadir.

Tablo 4. Ogretmen adaylarimin laboratuvara yiikledikleri duyqusal semantik degerlerin simf degiskenine gire
ANOVA testi sonuclari

Siniflar N X  Std. Sapma F P
1.Sinaf 19 57,9474 3,90831

2.Smuf 13 54,6923 6,48568 1,823 ,151
3.Smuf 17 52,5882 6,42319

5.S1mf 21 55,4762 9,33070

Toplam 70 55,3000 7,06563

ANOVA testi sonuglarmna gore, dgretmen adaylarmin laboratuvara yiikledikleri duygusal
semantik degerlerin siniflara gore anlamli olmadig1 (p>0.05) tespit edilmistir. Ogretmen adaylarmin

ortalama puanlarina bakildiginda birbirine yakin degerler aldig1 goriilmiistiir.

Ogretmen Adaylarinin Laboratuvara Yiikledikleri Duygusal Semantik Degerler Sinif

Diizeylerine Gore Korelasyon Gostermekte midir?
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Tablo 5. Ogretmen adaylarinin laboratuvara yiikledikleri duygusal semantik degerlerin suf diizeyine gore
korelasyon degerleri

Siflar Biyoloji I Biyoloji II Biyoloji 11 Biyoloji V
Biyoloji I PearsonCorrelation 1 - 154 -,170 ,061
Sig. (2-tailed) ,617% ,515* ,805%*
N 19 13 17 19
Biyoloji IT PearsonCorrelation -, 154 1 -,731" -,150
Sig. (2-tailed) ,617 ,005 ,625
N 13 13 13 13
Biyoloji Il PearsonCorrelation -,170 - 731" 1 -,059
Sig. (2-tailed) ,515 ,005 ,821%
N 17 13 17 17
Biyoloji V PearsonCorrelation ,061 -, 150 -,059 1
Sig. (2-tailed) ,805** ,625% ,821
N 19 13 17 21
*P<0,05

Smif diizeylerine gore korelasyon degerlerine bakildiginda, 2.smif ve 3.smif diizeyindeki
katilimailarin laboratuvara iliskin semantik farkliliklar: arasinda negatif ve yiiksek iliski oldugu (r = -
0,73), 1.smif ve 5.smif diizeyindeki katilimcilarin tutumlar: arasinda ise ¢ok zayif ve ters iliski oldugu

belirlenmistir.
Tartisma, Sonug ve Oneriler

Bu arastirmada, biyoloji 6gretmen adaylarnin laboratuvara yonelik semantik tutumlarinin
smif diizeyine gore degisip degismedigi ve simiflar arasinda anlamli farkliik olup olmadig:
belirlenmeye calisilmistir. Bu ¢alismanin sonucunda biyoloji 6gretmen adaylarnin duygusal semantik
farkliiklarinin smif diizeylerine gore degistigi goriilmiistiir. Biyoloji I. smif 6gretmen adaylarinin
laboratuvara yonelik semantik tutumlarinin zevkli, degerli, gerekli, yararli, 6nemli ve 6gretici olarak
pozitif yonde, karmasik olarak nétr yonde, yorucu olarak da negatif yonde tutumlar gosterdikleri
tespit edilmistir. Biyoloji II. sinif 6gretmen adaylarinin degerli, gerekli, yararli, énemli ve Ogretici,
zevkli, kolay ve temiz yonde olumlu, karmasik ve yorucu olarak nétr yonde; Biyoloji III. smuf
Ogretmen adaylarmin énemli ve Ogretici, zevkli, degerli, gerekli, yararli, yorucu ve temiz yonde
pozitif, zor ve karmasik yonde olumsuz yonde; Biyoloji V. sinif 6gretmen adaylarinin degerli, gerekli,
yararli, 6nemli, Ogretici, zevkli, temiz ve yorucu yonde pozitif, kolay yonde notr, negatif yonde de
karmasik semantik tutumlara sahip olduklar1 goriilmiistiir. Ayrica katilimcilarin toplam tutum puam
ortalamasi x= 55,30 olarak bulunmus ve laboratuvara yonelik pozitif tutuma sahip olduklar
belirlenmistir.T{irkiye’de yapilan bir¢ok calismada (Alpaut, 1993; Ayas, Cepni ve Akdeniz, 1994;
Ekici, 1996; Erten, 1993; Sahin, Sahin ve Ozmen, 2000) laboratuvar kullanimini engelleyen sebeplerin
baginda, fiziki kogsullarin yetersizligi vurgulanmus, biyoloji 6gretmenlerinin ¢ogunun laboratuvar

olanaklarim yetersiz ve eksik bulduklar (Oztas ve Ozay, 2004) fakat bu calismada katilimcilarin
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yogun olarak laboratuvari gerekli, yararli, onemli, 6gretici olarak gordiikleri ortaya konmustur.
Biyoloji 6gretmenlerinin cinsiyet ve yas degiskenleri ile laboratuvar dersine kars: tutumlar1 arasinda
anlaml bir fark bulunmadig1 (Ekici, 2002a) belirlenirken, bu arastirmada da smif degiskenine gore

farklilik bulunmamaistir.

Laboratuvar uygulamalariyla 6grencilere kazandirilmasi hedeflenen bilgi, beceri ve tutum
gelecegin Ogretmenleri olacak olan 6gretmen adaylarinin da kazandig: bilgi, beceri, tutum ile dogru
orantili olacagl kag¢inilmazdir. Fakat fen bilimleri 6gretiminde laboratuvar c¢alismalarinin yeterince
yerine getirilmedigi vurgulanmistir (Giirdal, 1991). Yaln (2001), Ogretmenlerin laboratuvar
kullanmasini engelleyen faktorleri; malzeme eksikligi, programdaki ders saatlerinin yetersiz olmasi,
deney yapilacak ortamlarin uygun olmamasi, laboratuvar konusunda ve deney yapmayla ilgili yeterli

bilgiyi edinmemesi ve kontroliin gili¢ olmasi olarak siralamistir.

Bu calismanin bulgularina dayanilarak, gelecegin biyoloji 6gretmenleri olacak olan 6gretmen
adaylarinin biyolojiye yonelik semantik tutumlarinin nétr ve olumsuz yondeki degerlerinin pozitif
yone degistirilmesi igin, laboratuvarlarda 6grencilere rehberlik yapilarak basit deneyler yapilabilecegi,
deneylerin kolaylikla yapilabilecegi, zevkli hale getirilebilecegi ve temiz oldugunda deneylerin

ogrenciler agisindan motivasyonu artiracagi sdylenebilir.
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Introduction

In recent years, individuals' efforts to reach more information have been accompanied by the
rapid increase in developments in science and technology. The need of society is to educate
individuals who need information at all times. In order to realize this, it is important that individuals
are knowledge literate or science literate (Aydogdu and Sirahane, 2012). As stated in the vision of 2005
science curriculum, individuals should be educated as science literate. Science literate individuals are
of the traits such as researcher-interrogator, decision-maker, problem-solver, self-confidence,
cooperative learning and effective communication with friends and environment. In addition, these

individuals should have psychomotor skills towards science.

Science is an important science in the development of scientific knowledge. Since the science
consists mostly of abstract, complex subjects, it is the aim of the laboratory method to make the
students understand these subjects providing them with concrete experiences in the laboratory
(Morgil, Gungor Seyhan and Secken, 2009). Science laboratories have an important role in
understanding the concepts of science and providing the conceptual development of students, and
also in developing scientific process skills (Hofstein, Nahum and Shore, 2001). Scientists use scientific
process skills when making science. It is necessary to provide the students with the environments to
gain scientific process skills. While students work like scientists, they gain the scientific process skills
through laboratory applications. Furthermore, students need to have psychomotor skills in addition to

science-oriented concepts and knowledge. Therefore, laboratory applications are of great importance.

Laboratory applications have a large share in the teaching of science subjects. Human
structure, life and interaction with the environment are the subjects of science course. Therefore,
laboratory courses are important for science teaching (Kete, Bor, Atabey and Altinisik, 2012). The
information that the individual has learned in a concrete way is more permanent and easier to learn.
The most effective way to embody concepts, principles and laws is through the practice of students in

the laboratory.

In science classes, laboratory practices are important for the individual to structure and make
sense of knowledge because he/she gains it with his/her own experiences (Hofstein and Lunetta, 2004;
Lazarowitz and Tamir, 1994). In addition to having knowledge and concepts, students should be
supported with science practices and should be given the chance to practice frequently. In this way,

students will be able to realize learning by doing and meaningful learning.

In order for students to have knowledge and scientific concepts and to realize meaningful
learning, there should be an environment with equipment and materials of laboratories (Tobin, 1990).

In order to carry out the laboratory applications in a healthy way, it is necessary to provide the
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necessary materials and to take the necessary precautions. Every school should have science
laboratories so that the student can gain experience and have the necessary knowledge, skills and

attitude.
Laboratory applications are generally mentioned in four ways. They are;

1. Expository, Confirmation, Deduction: The research problem, method and solution are given

to the students ready and the students try to make a closed-ended experiment.

2. Structured Inquiry, Discovery, and Induction: research problem and method is given to

students without giving the solution.

3. Problem Based: Students are given only research problem; they investigate the problem

given by the teacher with their own designs.

4. Open-Independent-Full-Unguided Inquiry: Students identify research problems and
investigate with their own designs (Bell, Smetana and Binns, 2005; Domin, 1999; Windschitl, 2003; Act.
Akpinar and Yildiz, 2006). In this context, science courses help individuals to recognize themselves,
observe, understand and explain their environment and organize. Science is a method that brings
logical explanations to the events in the world and it is also the area where creativity and imagination
emerge at the highest level (October, 2007). Creativity and imagination is one of the basic
characteristics of scientists in contemporary science. Science makes use of explanations, observations
and inferences developed by scientists using their imagination and creativity. This forms one of the

elements of the nature of science.

The approach that enables students to gain and develop research and inquiry at the highest
level from these applications is an open-ended, unguided inquiry-based laboratory (Akpinar and
Yildiz, 2006; Hofstein and Lunetta, 2004); because the individual is responsible for active and self-
learning in the learning process. The importance of research and inquiry approach in science
education and its role in learning is emphasized by National Science Education Standards (NRC,
1996). The questioning takes place in two ways. These are questioning with content comprehension

and questioning with capabilities.

1. Questioning as an understanding of content: It is the structuring of thoughts in order to

explain individuals' experiences and readiness.

2. Questioning as talents: Some skills of the students are in the form of their learning such as
observation, inference and experimentation. Students define concepts, ask questions, explain, test

temporary explanations, and share ideas. They define their thoughts scientifically and provide
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alternative explanations from a critical, logical point of view. In this way, students develop their

understanding of science by questioning (NRC, 1996).

The way of reaching information and learning of individuals is by questioning. Inquiry based
well-organized laboratory practices can provide students with learning opportunities. In this way, it
helps students to develop concepts. In addition, students have important benefits such as research-
questioning, developing scientific thinking skills, sharing ideas with friends in class and discussing
them (Hofstein and Lunetta, 2004). In this way, it ensures the development of the students in every
aspects, directs them, allows them to review their ideas and makes them think critically. It can be said
that questioning is effective in students' understanding of science and working as a scientist.
Furthermore, students not only have the theoretical knowledge and skills acquired in the laboratory,
but also develop themselves and connect with their daily lives scientifically. In the solution of the
problems encountered in daily life, the individual can use his/her scientific process skills at certain

rates.

When the literature is examined, it is determined that the studies related to the laboratory are
sufficient (Akaydin, Guler, Mulayim, 2000; Ayas, Cepni and Akdeniz, 1994; Ekici, 2002a) but there are
no studies on the semantic attitude towards the laboratory. The scale used in the study was compiled
by Osgood, Suci and Tannenbaum (Russell and Hollander, 1975; Tavsancil, 2010), and the semantic
attitude scale is a scale formed by mutually positive and negative adjectives on the basis of concept or

subject.

Nuhoglu, Kocabas, and Bozdogan (2004) stated that it is possible for teacher candidates to
provide positive attitudes towards the laboratory, and that theoretical and practical science teaching
can be effective for permanent learning. The importance of teaching in science classes through
experiments (Yildiz, Akpinar, Aydogdu and Ergun, 2006) has been emphasized, and knowing how to
prepare materials in which experiments in the laboratory environments, actively discussing the results
of experiments with the students, and which experiments can be done comparatively will guide the
students in future studies (Ekici, 2002b). Howard and Miskowski (2005) emphasized that students'
coming to work with the distribution of tasks determined before the laboratory applications positively

affect their learning motivation.

The semantic difference attitude scale provides scientifically important data to determine the
emotional attitudes of individuals; because the studies generally emphasize cognitive, affective and
behavioral aspects. However, only affective orientations are determined with the semantic difference

scale.
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Method
Research Design

The design of this research is scanning model. This design is a research design which defines
an event much the same which was experienced in the past or happening at the moment. In the
research, any event, any individual or an object is given much the same or in the conditions they take

place (Karasar, 2006).
Study Group

The study group of the research consists of 70 candidates of Biology Teachers who registered
to Ahmet Kelesoglu Education Faculty, Necmettin Erbakan University. The participants voluntarily
joined to the research and easy-accessible sampling was preferred. The study group consists of 19
students at the first class, 13 students at the 2nd, 17 at the 3rd class and 21 at the 5th class with a total
of 70. During a transition period from 5 years of undergraduate secondary education programs to a
period of 4 years, an interval of one year was given in intermediary one year. In the academic year in

which this study was conducted, the 4th class was excluded.
Data Collecting Tools

In the research, the emotional semantic values which the participants uploaded to the
laboratory were collected through semantic difference scale. This scale was adopted by Osgood, Suci
and Tannenbaum (Russell and Hollander, 1975; Tavsancil, 2010) and it is highly effective in revealing
emotional characteristics (Anderson, 1988). Among the 5, 7, and 9 graded scales; the scale with 7-grade
was employed in the research. In this scale with two poles, both poles consist of contradicting
characteristics. In this study, the scale was designed with appropriate adjectives which define the

concept of laboratory (Table-1).

Table 1. Evaluation range of arithmetic means according to 7-point range (Kaplanoglu, 2014)

Range Choice
1,00-1,86 Never
1,87-2,71 Rarely
2,72-3,57 Occasionally
3,58-4,43 Sometimes one
4,44-529 Frequently

5,30-6,14 Usually
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6,15-7,00 Always

The adjectives were classified starting from the positive or negative (Always.... Never). The
participants are asked to evaluate the concept of laboratory according to the semantic differences and
present their attitudes in this way. The participants choose the opposite adjectives on the opposite
poles through sensing the laboratory. The adjectives on the scale are stringed from positive pole to the
negative pole and the exactly middle has the neutral value. It is assumed that his gradation is
evaluated through equal scores at equal distances and it was aimed to reveal the differences between
positive attitudes and negative attitudes. In the calculation of the values of emotional semantic scale
towards laboratory; the average value of 4,44 and over is regarded positive, the values between 3.58
and 4,43 is neutral and 3.58 and below are regarded negative (Lohr and Bummer, 1992). The
participants were given semantic difference attitude scale related to the question of “Which

characteristics do you associate with the concept of laboratory?” and the sample items of this scale are

given below.
Always Usually Partly Generally Always
Valuable O O O O - Invaluable
Necessary (| (] (. O ] Unnecessary

Employing the adjectives in the previous studies (Allen, 1986; Ajani and Stork, 2013; Brudenell
and Carpenter, 1990; Christensen and Knezek, 1998; Williams, Boyle, Molloy, Brightwell, Munro,
Service and Brown, 2011; Zaichkowsky, 1985), the researchers finalized the emotional semantic

difference attitude scale towards laboratory.

As far as possible, the adjectives which emphasize the general characteristics of the concept of
laboratory were employed. The list which consists of the adjective couples was finalized through
receiving the opinions of four experts in the fields of educational sciences, science and biology. 10
couples of structured adjectives were turned into forms and were applied to the participants. After the
application, the exploratory factor analysis was conducted and their results were given in Table 2.
According to the obtained results, the KMO value was obtained as ,811 while Ki-square value was
555,254 and it was concluded that the exploratory factor analysis could be conducted according to the
aforementioned results. According to the exploratory factor analysis, the scale explains the 72,08% of
the total variance while the eigen value is 4.91. the Cronbach reliability coefficient of this single-

dimensional measurement instrument was found as.68.
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Table 2. Factor structure of emotional semantic difference scale for laboratory

Semantic Expressions X Ss Factor Load
Difficult-Easy 4,1571 1,75809 ,720
Enjoyable-Boring 6,1143 1,31373 ,566
Complex-Simple 3,5857 1,59249 ,820
Tiring-Not tiring 4,1000 1,78683 ,689
Valuable-Invaluable 6,3429 1,11493 ,736
Necessary-Unnecessary 6,3429 1,16576 772
Useful-Harmful 6,4857 1,05971 ,894
Clean-Dirty 5,2571 1,54812 ,317
Important-Unimportant 6,4857 1,00351 ,880
Informative-Non-informative 6,4286 1,19869 ,812

Explained total variance=72.08; Eigen value=4.91, Cronbach Alpha .68
Analysis of Data

For the analysis of data in this study, the frequency, percentage, arithmetic mean and standard
values of each adjective were calculated. The score interval chosen by the participants is positive if
they are 7, 6 and 5, it is neutral if it is 4 and negative if they are 3,2 and 1. Moreover, the ANOVA test
was conducted as an inferential statistics method in order to test the difference of emotional semantic
values which candidate teachers attributed to laboratory according to their classes. The analysis of
data was checked through a homogeneity test (Buyukozturk, 2008), the ANOVA test was conducted

and the results were evaluated.
Finding and Comments

Which Direction Do the Emotional Semantic Values Which Candidate Teachers Attribute

to Laboratory Show Tendency?

The data which was obtained through emotional semantic difference scale related to the
concept of laboratory among the candidate teachers were given in Table 3. In this table, the types of
adjectives employed by candidate teachers about laboratory, their average scores, standard deviation
values, their minimum and maximum values were also given.

Table 3. Findings of descriptive values of the data obtained with the semantic difference attitude scale towards
the laboratory

Class Value Difficult-  Enjoyable- Complex- Tiring- Valuable-
Easy Boring Simple Not Tiring Invaluabe Necessary
Unnecessa
Iy
o .. X 4,57 6,73 4,26 2,84 6,63 6,63
;% & N 19 19 19 19 19 19
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Biology V Biology III Biology II

Total

Ss
Min
Max

zZ %

Min
Max

Z

Min
Max

ol

Ss
Min
Max

<
N
Ss
Min
Max

1,80
2,00
7,00

4,61
13

1,85
1,00
7,00

3,35
17

1,36
1,00
6,00

4,14
21

1,82
1,00
7,00

4,15
70

1,75
1,00
7,00

,56
5,00
7,00

5,76
13

1,58
2,00
7,00

5,76
17

1,14
4,00
7,00

6,04
21

1,59
1,00
7,00

6,11
70

1,31
1,00
7,00

1,55
2,00
7,00

3,69
13

1,75
1,00
7,00

3,29
17

1,15
1,00
5,00

3,14
21

1,71
1,00
7,00

3,58
70

1,59
1,00
7,00

1,95
1,00
6,00

4,30
13

1,18
2,00
7,00

4,82
17

1,18
3,00
7,00

4,52
21

1,86
1,00
7,00

4,10
70

1,78
1,00
7,00

,76
4,00
7,00

6,38
13
,86
4,00
7,00

6,00
17

1,22
4,00
7,00

6,33
21

1,39
1,00
7,00

6,34
70

1,11
1,00
7,00

,68
5,00
7,00

6,15
13

1,21
4,00
7,00

6,05
17

1,14
4,00
7,00

6,42
21

1,46
1,00
7,00

6,34
70

1,16
1,00
7,00

Table 3. Findings of descriptive values of the data obtained with the semantic difference attitude scale towards

the laboratory
Class Value Useful- Clean-Dirty Important- Informative- Total
Harmful Unimportant Non-
informative
X 6,73 5,94 6,84 6,73 57,94
— N 19 19 19 19 19
B
% Ss ,56 1,17 ,37 ,45 3,90
= Min 5,00 4,00 6,00 6,00 51,00
Max 7,00 7,00 7,00 7,00 63,00
X 6,53 4,69 6,38 6,15 54,69
= N 13 13 13 13 13
&
% Ss 1,12 1,10 1,19 1,77 6,48
2 Min 3,00 2,00 3,00 1,00 39,00
Max 7,00 6,00 7,00 7,00 64,00
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X 6,11 4,76 6,17 6,23 52,58
= N 17 17 17 17 17
gﬁ Ss ,99 1,78 1,01 1,03 6,42
ﬂ% Min 4,00 1,00 4,00 4,00 39,00
Max 7,00 7,00 7,00 7,00 60,00
X 6,52 5,38 6,47 6,47 55,47
> N 21 21 21 21 21
io>5 Ss 1,36 1,68 1,20 1,36 9,33
i;% Min 1,00 1,00 2,00 1,00 22,00
Max 7,00 7,00 7,00 7,00 67,00
X 6,48 5,25 6,48 6,42 55,30
_ N 70 70 70 70 70
;‘g Ss 1,05 1,54 1,00 1,19 7,06
Min 1,00 1,00 2,00 1,00 22,00
Max 7,00 7,00 7,00 7,00 67,00

According to the data given in Table 3, the average scores of the candidate teachers at Biology
1st class always displayed the laboratory as amusing, valuable, necessary, important and didactical
(Xzev=6,73; %a=6,63; ; Xg=0,63; ; Xyar=6,73; Xonem=6,84; Xog=0,73), mostly clean (xi=5,94), frequently easy
(Xko=4,57), sometimes complicated (Xka=4,26), and seldom tiring (Xyor=2,84); the Biology 2nd Class
candidate teachers always find it valuable, necessary, useful, important and didactic (xa=6,38; Xz=6,15;
Xyar=6,73=6,53; Xonem=6,38; Xo5=6,15), mostly amusing (Xzev=5,76), often easy and clean (Xkoi=4,61; x=4,69),
sometimes complicated and tiring (Xka=3,69; Xyor=4,30); Biology 3rd Class candidate teachers always
find it important and didactic (Xonem=6,17; Xo5=6,23), mostly amusing, valuable, necessary and useful
(Xzev=5,76; %a=6,00; Xz=6,05; ; Xya=6,11), often tiring and clean (Xyn=4,82; x=4,76), seldom difficult and
complicated (Xzor=3,35; Xkar=3,29), the candidate teachers of the Biology 5t class always find it valuable,
necessary, useful, important and didactic (xa=6,33; Xz=6,42; Xyar=0,52=6,53; Xonem=0,47; Xozx=6,47), mostly
amusing and clean (Xzv=6,04; X=5,38), often tiring (Xyor=4,52), sometimes easy (Xwo=4,14), seldom
complicated (Xka=3,14). When the average of the scores are considered, the candidate teachers
dominantly perceive the concept of laboratory as amusing, valuable, necessary, useful, important and
didactic. Accordingly, the average of total scores among the candidate teachers was found as x= 55,30.
This result indicates that the participants had positive attitudes towards laboratory when their general

average of their scores is considered.
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Do the Emotional Semantic Values Which Candidate Teachers Attribute Towards

Laboratory Differ from Each Other According to the variant of Classes?
In Table 4, the results of one-way ANOVA test of emotional semantic values which candidate
teachers attribute to laboratory in terms of the variant classes were given.

Table 4. ANOVA test results according to the class variable of the emotional semantic values that candidate
teacher imposed to the laboratory

Classes N X  Std. Deviation F P
Class 1 19 57,9474 3,90831

Class 2 13 54,6923 6,48568 1,823 ,151
Class 3 17 52,5882 6,42319

Class 5 21 55,4762 9,33070

Total 70 55,3000 7,06563

According to the results of ANOVA test, it was found that the emotional semantic values
which candidate teachers attribute to laboratory isn’t significant (p>0.05) in terms of the variant of
classes. When the average scores of the candidate teachers were considered, it was found that they

were close to each other.

Does the Emotional Semantic Values which Candidate Teachers Attribute to Laboratory

Display Correlation According to their Classes?

Table 5. Correlation values of the candidate teachers’ emotional semantic values imposed to the laboratory
according to class level

Classes Biology I Biology 11 Biology III Biology V
Biology I Pearson Correlation 1 - 154 -,170 ,061
Sig. (2-tailed) ,617% ,515* ,805%*
N 19 13 17 19
Biology II Pearson Correlation -, 154 1 -, 731" -, 150
Sig. (2-tailed) ,617 ,005 ,625
N 13 13 13 13
Biology Il  Pearson Correlation -170 - 731" 1 -,059
Sig. (2-tailed) ,515 ,005 ,821%
N 17 13 17 17
Biology V Pearson Correlation ,061 -, 150 -,059 1
Sig. (2-tailed) ,805** ,625% ,821
N 19 13 17 21
*P<0,05

When the correlation values were considered in terms of the classes, it was determined that
there is negative and high relationship (r = -0,73) between the semantic differences of the participants
at the second and third classes and there is a poor and inverse relationship between the attitudes of

the participants at first and fifth classes.
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Discussion, Conclusion and Suggestions

In this research, it was aimed to determine whether the semantic attitudes of the candidate
biology teachers towards laboratory differ in terms of their classes or not and whether there is a
significant difference between the classes. It was determined that the candidate biology teachers at the
first class had positive semantic attitudes towards laboratory as amusing, valuable, necessary, useful,
important and didactic; neutral ones as complicated and negative ones as tiring. The candidate
biology teachers at the second class displayed positive attitudes as valuable, necessary, important,
didactic, amusing, easy and clean; neutral ones as complicated and tiring; the candidate teachers at the
third class had positive attitudes towards laboratory as important and didactic, amusing, valuable,
necessary, tiring and clean while they had negative attitudes as difficult and complicated; the
candidate biology teachers at the fifth class had positive attitudes as valuable, necessary, useful,
important, didactic, amusing, clean and tiring, neutral ones as easy and negative semantic attitudes as
complicated. Moreover, the average of total attitude scores was found as x= 55,30 and it was also
determined that they had positive attitudes towards laboratory. In numerous studies conducted in
Turkey (Alpaut, 1993; Ayas, Cepni and Akdeniz, 1994, Planters, 1996; Ertan, 1993; Sahin, Sahin and
Ozmen, 2000) the lack of physical conditions has been highlighted among the factors that prevent the
use in the laboratory, the majority of biology teachers have found the laboratory facilities insufficient
(Oztas and Ozay, 2004), but in this study it was revealed that the participants consider the laboratory
to be necessary, useful, important and instructive. While there was no significant difference between
gender and age variables of the Biology teachers and their attitudes towards laboratory courses (Ekici,

2002a), no difference was found in this study according to class variable, either

It is inevitable that the knowledge, skills and attitudes targeted to be gained to the students
through laboratory applications will be directly proportional to the knowledge, skills and attitudes
gained by the prospective teachers who will be teachers of the future. However, it was emphasized
that laboratory studies in science teaching were not performed sufficiently (Gurdal, 1991). Yalin (2001)
listed the factors that prevent teachers from using the laboratory as lack of materials, inadequate
course hours in the program, inadequacy of the environments to be experimented, not having

sufficient information about the laboratory and the experiment, and the control being difficult.

Based on the findings of this study, it is possible that students will be able to perform simple
experiments by guiding students in the laboratories in order to change the neutral and negative values
of the semantic attitudes of the biology teachers who will be the Biology teachers of the future towards
biology to positive direction, and can be said that the experiments can be done easily, enjoyably and

can increase the motivation in term of students when they are clear.
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