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Oz
Caligmanin amaci, web sayfalarinin beslenme egitiminde kullaniminin etkililigini ve uy-
gulanabilirligini degerlendirmektir. Bu ¢alismada; web sayfalar: ilkokul égrencileri icin,
Sgretim araglaridir. Kontrol grubu 6grencileri, ders kitaplari veya ¢alisma sayfalar: gibi ge-
leneksel 6gretim materyalleri kullandilar ve deney grubu 6grencileri ise 6gretim araci ola-
rak hazir web sayfalarini kullandilar. Deney grubu 6grencilerinin beslenme bilgisi puanla-
11, kontrol grubuyla hem son testde hem de beslenme 6gretiminde web sayfalar1 kullani-
minin geleneksel egitim olarak beslenme bilgisi benzer etkiye sahip oldugu anlamina ge-
len kalicik test puanlar kargilagtirildiginda istatistiksel olarak 6nemsiz kalir. Yani, beslen-
me egitiminde geleneksel gretimle yaklagimiyla BIT yaklagimi karsilagtirildiginda; iki
grup arasinda istatistiki olarak anlamli bir fark bulunmamaktadir. Bu caligmanin bulgular:

1s1ginda biyoloji ve beslenme 6gretimine yonelik onerilerde bulunulmusgtur.
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Biyoloji Egitiminde Bir Ogretim
Araci Olarak Web Sayfalari: Beslenme

Konusu Ornegi

Jana FANCO VICOVA, Pavol PROKOR Muhammet USAK

Son ¢eyrek yiizyilin en dikkat ¢ekici, yaygin ve etkin teknolojisi olan bil-
gisayarlar, 6grenim alanlarindaki problemlerin ¢6zimi icin biiyiik bir
potansiyele sahiptir. Bilgisayarlar, diger 6gretim araglarindan farkl ola-
rak 6grenme ve 6gretme agisindan benzersiz firsatlar sunmaktadir. Bil-
gisayarlar1 diger teknolojilerden ayiran en onemli ozellik; bir tiretim, 6g-
retim, ydnetim, sunu ve iletisim aract olarak kullanilmasidir (Bahar, Ay-
din & Karakirik, 2009; Bager & Durmus, 2010; Camnalbur & Erdogan,
2008; Sorgo, Verckovnik & Kocijanéi¢, 2010).

Bilgi ve iletigsim teknolojileri(BIT) tiim okul tirlerinde, gesitli amagclar-
la kullanilmaktadir. Ozellikle, BIT farkli derslerin 6gretiminde, 6greti-
min organizasyonunda, 6gretim yontemlerinde ve metotlarinda kulla-
nilmaktadir ve okul y6neticileri de bu siirece dahil olmuslardir. Son yil-
larda genglerin pek ¢cogunun bilgisayar kullanmas: ve bu konuda olum-
lu tutumlara sahip olmasi nedeniye, BIT’in de okullarda kullanimi art-
mistir (Juuti, Lavonen, Maija & Meisalo, 2009; Kreisel, 2004; Ogilvie,
Trusk & Blue, 1999; Sorgo & Kocijanéic, 2006)

Aragtirmalar bilgisayar kaygisinin ve gliven eksikliginin; bilgisayarlarin
kabulini, kullanimini ve bilgisayar bilgisini etkiledigini gostermekte-
dir. Ogretim siirecinde BIT’in etkili kullanimi icin BIT’% kars1 6gret-
melere pozitif tutumlar: kazandirma 6nemli ve gereklidir (Kubiatko &

Halakovd, 2009; Sorgo et al., 2010; Spernjak & Sorgo, 2009).
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Markauskaite (2006)’ya gore, bilgisayarlarin kullanimi; baglica prog-
ramlama ve mantiksal-sistemik digiinme ile baglantilidir. Sonug ola-
rak, bilgisayarlar ve BIT, 6zellikle matematikte ve teknolojik disiplinler-
de, baglica erkeklerin bilgi ve ilgi alani olarak gériilmektedir (Brosman,
1998). Baz:i aragtirmacilar erkeklerin bilgisayarlarda kizlardan daha iyi
oldugunu; bilgisayarlar ve BIT hakkinda daha olumlu tutumlara sahip
olduklarin: ortaya koymustur. Brosman, (1998) ve Sharpe, (2004) ¢alis-
malarinda hem erkeklerin hem de kizlarin; BIT"i erkeklerin bilgi ala-
n1 olarak algiladiklarini ve erkeklerin BIT becerilerini kizlardan daha
iyi yaptiklarini belirlemislerdir. Buna ek olarak, kizlar BIT yetenekle-
ri hakkinda ve BIT’i kullanmada kendilerinden ¢ok emin degillerdir
(Fancovicovd & Prokop, 2008; Graff, 2003,). Buna ragmen, geng birey-
ler arasindaki BIT’ karg: tutumlar, genellikle pozitiftir (Kreisel, 2004;
Paris, 2004). Erkekler ve kizlar arasindaki BiT’ye kars1 tutumlar arasin-
daki farklar, sadece ilkokul 6grencilerinde degil, diger yas gruplarinda-
ve 6gretmenler arasinda da bulunmaktadir (Rosen & Weil, 1995). Og—
retmenlerin bilgisayarlara karg: tutumlari, 6gretimde bilgisayarlarin et-
kili kullaniminda 6gretmenlerin roliyle ilgili 6nemli bilgiler vermekte-
dir. (Palaigeorgiou, Siozos, Konstantakis & Tsoukalas, 2005).

Son 25 yilda teknolojideki hizli gelismeler ve egitim-6gretim yontem-
lerindeki yeni arayiglar, geleneksel yontemlerle stirdirilen fen ve biyo-
loji 6gretimi yerine bilgisayarve web destekli 6gretimi alternatif bir se-
cenek olarak ortaya ¢ikarmigtir. Teknolojiye 6grencilerin evlerinde ve si-
niflarinda da ulagabilme imkaninin artmastyla bilgisayar destekli 6gre-
tim yontemleri de popiilerlik kazanmaktadir. Ayrica, biyoloji 6gretimin-
de kullanilacak canli 6rneklerle ilgili etik ve ahlaki sorunlar da 6greti-
cilerin bu yone egilimlerini artirmaktadir.Biyoloji 6gretiminde okullar-
da hayvanlarin muhafazasi, hayvanlarin parcalarina ayrilip incelenmesi
hakkinda etik endiseler v.b. tatbiki problemlerle neden olmaktadir (6r-
negin Millett & Lock, 1992), tiim bunlar nedeniyle BiT’in biyoloji egi-
timinde kullanilmasiyla ilgili giiglii yonelimler vardir. Ornegin, Romi ve
arkadaglar1 (2002) ¢alismasinda biyoloji egitiminde bilgisayarlarin kul-
lanilmasinin 6grencilerin biyolojiile ilgili tutumlarini pozitif yonde et-
kiledigi sonucuna ulagmistir. Bu konuyla ilgili yapilan caligmalarda bil-
gisayar destekli ogretimin; ogrenci tutum ve bagarisina olan pozitif etki-
leri ile ogrenci motivasyonundaki artis incelenmistir (Bager & Durmus,
20105 Bingimlas, 2009; Camnalbur & Erdogan 2008; Erdogan, 2009;
Sorgo, Hajdinjak, & Briski, 2008).



FANCOVICOVA, PROKOP, USAK / Biyoloji Egitiminde Bir Ogretim Aract Olarak Web Sayfalar.... + 897

Beslenme ve saglik alaninda bilginin elde edilmesi, beslenme ve saglikli
yeme aligkanliklarina karg1 pozitif tutumlar, her bireyin saghg: icin ¢ok
onemlidir. Ogrenciler yaklasik 13 yaslarinda bagimsiz ve 6zerk hale ge-
lip, ebeveyinlerinden bagimsiz olarak yiyecek satin almaya baghyorlar.
Bu nedenle ¢ocuklarin besin maddelerinin besleyici degerleri ve besin
cesitlerinin se¢imi ile ilgili dogru bilgi ve buna bagli olarak iyi bir bece-
riye sahip olmalari gerekmektedir. Ogretim araglari, beslenme ve dog-
ru yeme aligkanliklariyla ilgili uygulamlar i¢in ¢ok 6nemlidir . Beslenme
konularindaki duyarsizlik, meraksizlik ve popiiler olmayana uzak dur-
ma ile ilgili olarak, 6grenciler i¢in eglenceli, ilging olabilen ve 6grenci-
nin dikkatini ¢ekebilen araglar kullanilmalidir. Ders kitaplar: ile birlik-
te bilgisayarlar ve web siteleri, renkli,resimli,sesli 6gretim araglari olarak
biyoloji derslerinde kullanilabilirler. Beslenme ile bilgisyar destekli uy-
gulamalarin katilimcilarin yeme aligkanliklarinin gelismesinde etkili ol-
dugu saptanmugtir (Kreisel, 2004).

Birgok argtirmact, bilgisyar destekli egitimin geleneksel 6gretime gore
6grenci basarisini ve tutumlarini 6nemli derecede artirdigini belirtmis-
lerdir (Brug, Campbell & Van Assema, 1999; Brug, Oenema, Kroeze &
Raat, 2005; Cepni, 2009; Cepni, Tag & Kose, 2006; Oenema, Brug &
Tan, 2005). Kroeze, Werkman & Brug (2006) ¢alismalarinda beslenme
egitiminde bilgisayar uygulamarinin etkiligini degerlendirmis ve ¢ogu
beslenme ¢alismalarindan (yag: ve pirinci azaltma, meyve ve sebze ti-
ketme) pozitif sonuglar elde ettigini ifade etmistir.

Bu alandaki yazili ¢aligmalarin ¢ogu (Brug ve ark. 1999; Oenema ve
ark. 2005), Brug, Oenema, Kroeze, & Raat (2005),) bilgisayar destek-
li egitim uygulamarinin fiziksel aktivitede artma ve saglikli yeme alig-
kanliklarini gelisiminde verimli bir ara¢ oldugunu sonucuna ulagmglar-
dir. Beslenme egitiminde; meta analiz aragtirmacilar 26 uygulamininn
20’sinde bilgisayar destekli uygulamlarin 6grenciler tizerinde 6nemli ve
pozitif etkileri oldugu sonucuna ulagtilar (Oenema ve ark., 2005).

Paris (2004)’in ¢alismasinda 6grenciler, web sayflarinin egitimde bir
arag olarak kullanilmasina ilgi duyduklar: belirlenmistir. Bunun baglica
nedenleri; 8gretim siirecinde animasyonlar ve grafiklerin kullanilmasi-
dir. Calismaya katilan 6grencilerin % 76’s1 web destekli egitimi gelenek-
sel egitime tercih ettigini belirtmistir. Bircok aragtirmact web-destekli
egitimin 6grenci bagarisive tutumlarini olumlu gekilde artirdigini belirt-
mesine karsin; diger bir grup aragtirmaci ise web-destekli egitimin sos-
yal etkilesim eksikligine neden oldugunu caligmalarinda belirlemisler-
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dir (Oenema ve ark. 2005; De Vries & Brug, 1999; Kiboss, Ndirangu,
& Wekesa, 2004).

Bu giine kadar yapilan ¢alismalarda, ilkokul 6grencileri arasinda bes-
lenme 6gretimi programlarinda web sitelerinin etkiligi hakkindaki bil-
gi verilmemigtir. Buna ek olarak, geleneksel ve web tabanl programla-
rin kombinasyonlarinin kullanilmasindan ziyade, dogrudan 6gretmenin
kontrolii olmadan web sitelerinin kullanimiyla ilgili de herhangi bir ¢a-
lisma yapilmamistir (Kreisel, 2004). Bizim ¢alismamizda ise ilkokul 6g-
rencilerinin web destekli 6gretim programlariyla aracihigiyla saglik ve
beslenme konusundaki tutum ve davraniglar incelenmistir.

Arastirmanin Temel Sorulari

* Beslenme egitiminde, bilgi ve iletigim teknolojileri (BIT) yaklagimu ile
geleneksel yaklagim arasinda bir fark var midur?

* Beslenme egitiminde; cinsiyetler arasinda anlaml bir fark var midir?

Yontem
Calisma Grubu

Bu ¢alisma Trnavada(Slovakya) t¢ farkli ilkogretim okulunda gercek-
lestirilmistir. Calismaya 6. sinifta okuyan 58 6grenci deney grubunda
ve 80 6grenci kontrol grubunda olmak tzere toplamak 138 6grenci ka-
tilmigtir. Buttin 6grenciler 6. Siuf 6grencileriydi (+ 13 yas kastediliyor).
Siniflarda ki 6grenci ortalamas: yirmitigtir. Calismaya katilan okullar,
aragtirmacinin akademik nedenlerle irtibat halinde oldugu okullarin-
dandir. Bu okullarin se¢ilmesindeki temel amag, okullarin her bir 6gren-
ci iin yeterli sayida bilgisayara sahip olmastyds. Tki haftalik bu aragtir-
ma 4 biyoloji dersinde ti¢ bagimsiz 6gretmen tarafindan gergeklestirildi.
Yaklagik olarak 2 6grenci bir bilgisayarda ¢aligmustir. Ogrenciler ciftler
halinde bilgisayarlar kullanmustirlar. Ogrenci sonuglarinda 6gretmen-
lerin etkilerini azaltabilmek i¢in, i¢ 6gretmen se¢ildi. Ctinki bu 6gret-

menlerin hepsi; birincisi ayni fakilteden mezun olmus, ikincisi birbiri-
ne benzer bir gekilde ayn: yagtalar (~30 yas) ve l¢lincilist de egitim ve-
ogretim ile ilgili benzer pratik tecriibelere sahiptir. Bundan baska, dér-
diinci olarak her bir 6gretmen deney ve kontrol grubu 6grencilerine

ders anlatmistir.
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Uygulama

Caligma biri kontrol biri de deney olmak tzerie iki gruptan olugmakta-
dir. Kontrol grubu 6grencileri; ders kitaplar: ve ¢aligma sayfalar: gibi ge-
leneksel 6gretimsel materyalleri kullanmiglardir. Deney grupu 6grenci-
leri ise beslenme ve saglik ile ilgili 6gretimsel arag olan hazir web sitesi-
lerini kullandilar. Materyaller ve web sitesi beslenme bilgisini iceriyor-
du, ve ilkokul 6grencilerinde saglik ve beslenme aligkanliklariyla ilgili
bilgilerin verilmesi amaglandi. Web sitenin igerigi, biitiin Slovak okulla-
rinda uygulanan biyoloji miifredatiyla uyumludur. Ayrica , beslenme ko-
nular: ve beslenmeden kaynaklanan hastaliklar ile ilgili bilgilere de bu
web sayfalarinda yer verilmigtir.

Veri Toplama Araclari

Saglik ve beslenme konusundaki 6grencileri bilgileri ve bilgisayara karg:
olan tutumlar1 uygulama 6ncesinde(6n test); uygulama sonrasinda (son
test) ve uygulamadan 3 ay sonra (hafiza testi) ol¢tilmustir. Bilgi testin-
deki sorular; web sayfalarinin iceriklerine ve biyoloji miifredatina uy-
gun olacak sekilde hazirlanmistir. Testdeki sorulars; beslenmeye ilgili te-
mel konulari igermektedir. Ornegin; taze sebze ve meyvelerdeki vita-
min icerikleri, beden ve spor egitimin énemi, saglikli beslenme hakkin-
da, yiyecekteki seker, protein, kalsiyum, lif icerikleri hakkinda, siv1 igi-
mi hakkinda, saglikli yasam tarzi, hepatitin sebebi, besin degeri ve me-
tabolizma. Uygulamada sonra, deney gruplar: tutum anketini doldurdu-
lar, 6grenciler bu anketde web tabanli 6gretimi, kullanilabilirligi, icerik-
leri ve web sitenin tasarimini degerlendirdiler (Cronbach alfa kat sayi-
st = 0.87). Bilgi testi ti¢ segenekli 23 ¢oktan se¢meli sorudan olugmak-
tadir. Ayrica 6grencileri, beslenme ve yeme aligkanliklari ile ilgili sorula-
r1 sorularda bu testte yer verilmistir. Bilgi testinin glivenirligi (Cronbach
alfa kat sayist) 6n test uygulamsindan énce yapilds, ayrica uygulamadan
sonraki testlerde de (son test ve hafiza testi) incelediginde glivenirlik kat
say1st 0.68-0.74 arasinda dagilim gostermistir. Testle ayrica 6grencilerin,
demografik bilgi, yas ve cinsiyet gibi, degerlendirilmistir.

Tutum anketi; uygulamdan bir ay dnce ve uygulmadann bir ay sonra ve
{i¢ ay sonra hatirlama testi ile birlikte uygulanmstir. BIT tutum 6lge-
gi yirmiyedi(27) Likert tipi ifaden olusmaktadir(6rnekleri gormek igin
Ek 2 ye bakiniz). Ogrenciler her ifadeyi dikkatle okuduktan sonra bes-
li Likert tipine uygun olarak kesinlikle katilmiyorum (1) - kesinlikle ka-
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tiliyorum (5) araliginda kendilerine uygun olan segenekleri isaretlemis-
lerdir. Olgektedki, olumsuz ifadeler veriler girilmesi esnasinda ters sira-
da kodlanarak girilmistir. Bilgisayar tutum 6lgegi 6grencilerin bilgisayar
tutumlaryla ilgili bilgiyi toplamak i¢in kullanilmigtir. BIT 6lcegi; “(i)
bilgisayar endigesi, (ii) bilgisayar giiveni, (ii) bilgisayar ilgisi, (ii) bilgisa-
yar kullanighligi“ isimli dért alt boyuttan olugmaktadir. Bu élgegin gii-
venirligi ylksektir. (Cronbach alfa kat sayis1 = 0.87). Ayrica, dlgegin ge-
cerliligi hakkinda daha detayl: bilgi i¢in Fancovicovd & Prokop (2008)
caligmalarina bakilabilir. Biitiin testlerin kapsam gecerliligi, biyoloji egi-
timi alanindaki Gi¢ uzmanin degerlendirmesiyle yapilmistir. Uzmanlarin
hepsine maddelerin ¢aligmain amaciyla uyumlu yada uyumsuzlugu so-
rulmustur. Onlarin yorumlari ve 6nerileri dikkate alanirak anketler tize-
rinde gerekli diizeltme ve degisiklikler yapilmistur.

Istatistiksel Analizler: Beslenme konusunda yapilan uygulamlarin
(deney ve kontrol gruplar i¢in) 6grencileri bilgi dizeylerine etkisini be-
lirlemek etmek igin, MANCOVA kullanilmistir. MANCOVA analiz
yapilriken, sontestin puani ve kalictk testinin puan: iki tekrar ile ba-
gimli degiskenler olarak tanimlanmistir. Potansiyel olarak kafa karigti-
ran degiskenlerin etkisini 6nlemek i¢in, beslenme bilgisi testinden elde
edilen 6n test puan1 orta degisken olarak tanimlandi. Cinsiyet (erkekler
ve kadinlar) ve grup tiirli (deney ve kontrol) kategorik 6ngoriictilerdir.
Ug testten (6rnegin, on testler, son testler ve hafiza testleri) en az biri-
ne katilmayan ¢ocuklar otomatik olarak final analizlerinden ¢ikarildilar.

Bulgular

Ogrencilerin beslenme bilgisiyle ile sontest puanlar1 ve bagimsiz degis-
kenlerin sonuglari, Tablo 1 de sunulmugtur. Ogrencilerin beslenme ile
6n test puani sonuglari, son test puani sonuglarini etkilemistir. BI T’
karg1 6grencilerin tutumlar: ile cinsiyetler; 6grencilerin son test puanla-
r1 arasinda anlaml bir iligki bulunmamaktadir.(Tablo 1, Sekil 1). Calig-
manin degiskenleri arasindaki iligkiler genellikle 6nemlilik ve anlamli-
lik olugturmamaktadir. Beslenme bilgisi son test puanlari ve BIT’ kars:
tutum puanlar: arasindaki etkilesim bir istisnadir. Detayli olarak bu du-
rum analiz edildiginde, bu etkilesimin nedeni katilimcilarin daha fazla
pozitif BIT tutumlariyla beslenme bilgisinden bir dereceye kadar daha
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fazla puan gosterme egiliminde olduklar: kalicik testinde 6lgtilen bes-

lenme bilgisiyle iligkili oldugu belirlenmistir.

Caligmadaki 6grencilerin BiT’ karsi tutumlarinin; ortalama puant
1.90dan (olumsuz tutum) 4.45 (olumlu tutum) kadar bir dagilim gos-
terdigi belirlemistir. Ogrencilerin toplam ortalama puanlari(puan orta-
lamasi= 3.43, SE = 0.04) sonucunda 6grencilerin BIT’e karg: tutumlari-
nin nétr/olumlu oldugu saptanmigtir.

Tablo 1.
Beslenme Bilgisi Puaninda ( On Test Ve Hafiza Testi) Segilen Degiskenlerin Etkisinde
Mancova Tekrar-Olgiimlerinin Sonuglar:

SS DF MS F P

Beslenme Bilgisi (6n test) 465.51  1.00 465.51 17.84 0.00
BIT’ kars: tutumlar (son test) 1.99 1.00 1.99 0.08 0.78
Cinsiyet 2.09 1.00 2.09 0.08 0.78
Grup 105.22  1.00 105.22 4.03 0.05
CinsiyetxGrup 0.05 1.00 0.05 0.00  0.96
Hata 2792.24 107.00 26.10

3}?23;“;%1%‘; (S‘lrr‘lrt:)“ shafizatest) pops 100 2825 388 005

Beslenme Bilgisi PRT x Beslenme
Bilgisi ( On test)
Beslenme Bilgisi PRT x BiTe kargi

0.79 1.00 0.79 0.11 0.74

30.79 1.00 30.79 422  0.04

tutumlar

Beslenme Bilgisi PRT x Cinsiyet 0.07 1.00 0.07 0.01  0.92
Beslenme Bilgisi PRT x Grup 0.72 1.00 0.72 0.10 0.75
Beslenme Bilgisi PRT x Cinsiyet xGrup 4.43 1.00 4.43 0.61 0.44
Hata 780.11 107.00 7.29

Puan ortalamalarinin detayli analizi; kontrol grubundaki 6grencile-
rin puanlari deney grubundaki 6grencilerin puan ortalamalarini asti-
g1 gostermistir(bkz. Sekil 2). Bu farklilik beslenme bilgisi testlerinin
hepsinde ayni sekilde belirlenmistir. Ogrencilerin son test puanlari ile
kalicilik testinin puan ortalamalari anlamli farkli degildir (Tukey post-
hoc test, p=0.42), fakat 6n test puanlar: 6nemli l¢iide son test ve ka-
licilik testi puanlarindan anlamli bir sekilde farklidir. (paired t-tests, all
p’s<0.001). Bir bagka ifadeyle, 6grencilerin sontest ve kalicik testi puan-
lar1, 6n-test puanlarindan farklidir.
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B Kontrol
O Deney

Sekil 1.

Kizlar ve Erkekler Arasinda, Kontrol ve Deney Grubunda On Test, Son Test ve Hafiza Tes-
tinde Olgiilen Beslenme Bilgisi Puanlarindaki Farkliiklar

O Kontrol
B Deney

Sekil 2.
Kontrol ve Deney Grubunda On Test, Son Test ve Hafiza Testinde Olgiilen Beslenme Bilgisi

Puanlarindaki Farkhliklar. Minimum puan sifir, maksimum puan yirmidir.
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Beslenme Hakkinda Ogrencilerin Bilgisi

Caligmaya katilan 6grencilerin; saglikli beslenmeyle ile ilgili temel soru-
larda iyi bilgiye sahiptiler. Bu sorularin dagilimi; taze sebze ve meyveler-
deki vitamin igerigi (soru 13, 16), fiziksel egitim hakkinda (soru 19), sag-
likli kahvalt: hakkinda (soru 4), yiyeceklerdeki kalsiyum miktarlar: hak-
kinda (soru 5), su igme hakkinda (soru 12) seklindedir. Bu sorulardaki
ogrencilerin basaris1 %80'den daha yiiksek oldugu tespit edilmigtir. Ay-
rica, saglik beslenme ilgili sorularda ise 6grenciller sorular: %50-80 ora-
ninda dogru olarak cevaplandirilmigtir. Kemiklerin gii¢li olmasina yar-
dim eden iki yiyecek tiirti hakkindaki iki soruyu 6grenciler 6n test, son
test ve kalicik testinde ayni oranda dogru cevap vermiglerdir. Yani, 6g-
rencilerin bu konuda bilgilerinin artmadig: gortilmistiir. Bunun aksine,
protein icerifine yonelik sorularda (soru 6), insan viicudundaki su (soru
1), saglikli yagam tarz1 (soru 18), hepatitin nedenleri (soru 17), besin de-
geri ve metabolizma (soru 22, 21) son test ve kalicik testine 6grencile-
rin bilgilerinin ytikseldigi gorilmugtiir (bkz, sekil 3). Ogrencilerin on tes-
te %50den distik daha disik puan aldig1 sorulardan, 6grenciler uygula-
ma sonrasindaki sontestde puanlarini yikseltikleri gorilmiistir. Bunla-
rin; seker (soru 3), insan viicudundaki vitaminlerin kaynag ve islevi (soru
7,14, 9), lif kaynag: (soru 15), proteinin kaynag: ve fonksiyonu, ener-
ji (soru 8,10, 11) hakkindaki sorular oldugu gézlenmistir (bk. sekil 3).

sekil 3.

Beslenme Hakkinda Bilgi Sorulariny Cozmede Bagil Bagart. Sorularin En Ij/i Cevaplanan-
dan En Kotii Cevaplanana Dogru Siralanis.
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Tartisma

Aragtirmanin amaci, saglik ve beslenme hakkinda egitim i¢in web say-
falarinin olasi egitim araci olarak etkiligini degerlendirmektir. Web-
destekli deneysel tasarim, Slovak ilkokullarinda yapilan ilk denemedir.
Web sayfalarinin animasyon, simulasyon, sunum ve rahat arama yapil-
me gibi ¢esitli imkanlar sunmasina ragmen, web sayflarinin deneysel ta-
sarimda onlarin etkilik diizeyini gésteren aragtirma bulunmamaktadir.

Biyoloji derslerinin 6gretiminde BIT’in kullaniminin beslenme konu-
sundaki 6grencilerin bilgisini artirdiini (6n test ile son-test kargilagti-
rildiginda), fakat geleneksel yaklagimin 6grencilerin beslenme konsun-
daki bilgilerini biraz daha fazla artirdig gézlenmistir. Bu durum, 6gren-
cilerin BIT’ karg1 olan tutumlar ile ilgili degildir. Aragtirmanin sonu-
cunu, yapilan 6nceki aragtirmalarla karsilagtirmak kolay degildir. Cinki
web sayfalar1 daha 6nce bu yas 6rnekleminde ve beslenme konusunda
deneysel bir ¢aligmada kullanilmamistir. Kreisel (2004), ¢aligma kontrol
(BIT olmadan) ve deney gruplarinda (BIT kullanildi) 9-11 yaslarin-
daki 6grencilerin bilgileri arasinda hi¢bir fark olugsmadigini belirtmis-
tir. Onun ¢alismasinda; deney grubu 6grencileri bilgisayarlarinda gele-
neksel materyalleri de kullanmuglar ve bizim deneysel grubumuzun 6g-
rencileri bilgisayarlar ve web siteleri kullandilar. Diger bir fark ise, bi-
zim dgrencilerimiz Kreisel'in ¢aligma grubu 6grencilerinden yagca daha
biiyiiktiir.

Bununla birlikte, BIT gruplariyla geleneksel yaklagimin karsilagtiril-
diginda hala beslenme bilgisinin elde edilmesinde geleneksel 6gretim
yaklagiminin daha etkili oldugu sonucunu Kreisel (2004) ¢aligmas: da
desteklemektedir.

Bazi aragtirmacilar ¢aligmalarinda, beslenme konusundaki bilgisayar
destekli uygulamalar: yetigkinler ve para kazan insanlarla birlikte yap-
mislardir. Bu ¢alismalarin ¢ogunda, BIT uygulamarinda sonra, gogun-
lukla bireylerin yiyecek miktalarini azaltilmasiyla ilgili ¢alismalar yap-
miglardir (6rnegin, Bourdeaudhuij, Stevens, Vandelanotte & Brug,
2007; Oenema ve ark., 2005).

Aragtirmamizdaki 6grenciler, beslenme konusundaki web sayfalarin-
da kullanilan grafikleri ve gekilleri olumlu olarak degerlendirdiler. Di-
ger taraftan, bilgisayarin 6gretmen yerine konmas: konusunda olduk-
¢a tutucu davranmaktadirlar.Ciinkii; Ogrencilerin web destekli biyoloji
6gretiminden hoglandiklarini, fakat her dersi bilgisayar araciligiyla 6g-
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renmek istemediklerini belirtmislerdir. Ogrenciler; BIT’i bir 6gretim
yontemi olarak degil, bir 6gretim tamamlayicist olarak kullanmak isti-
yorlar. Bunun asil nedeni, 6gretmenlerinin konular: bilgisayardan daha
iyi agiklayabilmesi ve onlarla bir iletisim halinde olmalar: ile baglan-
tilidir. Bu sonuglar, 6gretmenlerin roliinin (katihimeilarin cevaplarina
gore) BIT metotlariin yerini alamayacagini belirten Spicer & Statford
(2001) ve Paris (2004) sonuglaryla da 6rtigmektedir. Diger diger bir ifa-
deyle, her ti¢ aragtirmanin bulgular: birbirlerini desteklemedir.

Ng ve Gunstone (2002) ¢aligmalarinda bizim ¢aligmamizda oldugu gibi
ogrencilerin web sitesi 6gretimini degerlendirilmis. Bizim ¢aligmamiz-
daki 6grenciler, BIT’i onlarin ¢alismalarindan daha gekici bulmuslardar.

Bizim ¢aligma diger ¢alismalarin aksine, kizlarin beslenme konusunda
bilgileri erkeklerden daha yiiksek olarak bulunmamistir. Genenellikle
kiz 6grencilerin biyoloji konusunda bagarilar: ve tutumlar: erkeklerden
yiksektir (Prokop, Prokop & Tunnicliffe, 2007). Ayrica ¢aligmamizda,
erkek 6grencilerin BIT tutumlari kizlardan daha yiiksek degildir (Bros-
man, 1998; Fancovicova & Prokop, 2008; Graff, 2003; Sharpe, 2004).
Ogrenci beslenme konusundaki bilgileri ve BIT ile tutumlari oraniyla
ilgili ¢alismamuz diger ¢caligmalardan farklilik gostermistir.

Oneriler

Deney gruplarindaki 6grencilerin bilgi seviyeleri ile kontrol grupundaki
6grencilerin bilgi seviyeleri benzerdir. Beslenme konusundaki web say-
falar1, beslenme 6gretimi i¢in diger 6gretme araglariyla esit etkiye sa-
hip oldugu gériinmektedir. Ogrenme ve 6gretme siireglerinde, bilgisayar
6gretim ve teknolojilerinin anlamli bir katkisinin olmasi i¢in bunlardan
etkin bir gekilde faydalanilmas: gerekmektedir. Ogrenciler bilgisayar ve
teknoloji kullanimi konusunda pozitif tutuma sahiptirler. Bu pozitif tu-
tuumun yaninda 6grencilere gereksinim duyacaklar bilgilere ve gerek-
li becerilerin de kazandirilmas: gerekmektedir. Bu durumun saglanabil-
mesinde igin ilk olarak 6grenciler BIT kullanimi konusundaki ihtiyag-
larinin tespit edilmesi gerekmektedir.

Ogrencilere birer teknoloji kullanicisi ve tiiketicisi olarak degil, birer
teknoloji okur-yazari olarak yetistirmek gereklidir. Bundan sonra ya-
pilacak ¢alismalarda, bu noktanin dikkate alinmasi aragtirmacilara ko-
laylik saglayabilecektir. Ayrica teknoloji igerikli geleneksel sinif i¢i 6g-

retim ve uygulamalarin yan: sira, egitsel materyaller tasarlama ve bun-
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lardan en verimli sekilde faydalanmaya yonelik web tabanl 6gretim uy-
gulamalarina da gerekli agirhigin verilmesi gerekmektedir. Bu noktada
ogrencilerin sosyal ve kisisel iletigimleri zayifladigi gozden kagirilmali-
dir. Web-destekli ve bilgisayar destekli 6gretim uygulamalari, birer amag
degil sadece dersin niteligine ve 6zelliklerine uygun birer arag olarak
kullanilmalidur.

Yapilan bu aragtirma 6grencilerin Web-destekli 6gretimi tutum ola-
rak benimsemelerine ragmen kendilerinin bir konuda agiklamaya ihti-
yag duyulduklarnda web sayfarinin kendilerine gerekli agiklamay: yap-
maktan yoksun oldugunu belirtmiglerdir. Bu alanda aragtirma yapacak
aragtirmacilarin bu fark: dikkate almalarin: tavsiye ediyoruz. Sonug ola-
rak, devamli bir web destekli egitim yerine ihtiya¢ duyuldugunda igeri-
gi iyi hazirlanmig web sayfalarindan 6grencilerin faydalanmas: iyi ola-
cag1 kanaatindeyiz.

Tesekkiir
ERDF no: 22410320005 ve KEGA 175-006TVU-4/2010 projeleri ta-

rafindan kismi olarak desteklenmigtir. Bu proje kapsaminda aragtirma-

cilar ¢alismalarini Slovakya ‘da (Trnava) yapmislardir.
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Information and communication technology has been used in a variety
of ways at all types of schools. Especially, ICT’s has been used in educa-
tion, organization of education, in the methods and forms of education
and they are also integrated at management of schools. Considering
that ICT’s are commonly used in everyday lives of young peoples, the
use of ICT in schools is more and more common (Bahar, Aydin, &
Karakirik, 2009; Bager & Durmus, 2010; Bingimlas, 2009; Erdogan,
2009; Juuti, Lavonen, Maija, & Meisalo, 2009; Kreisel, 2004; Ogilvie,
Trusk, & Blue, 1999; Sorgo & Kocijanéi¢, 2006; Sorgo, Verckovnik, &
Kocijanti¢, 2010).

Studies have also shown that computer anxiety, lack of confidence influ-
ence acceptance of computers and their use as well as the knowledge.
Positive attitudes of teachers towards ICT are important for implemen-
tation and necessary for effective using of ICT in educational process
(Camnalbur & Erdogan, 2008; Kubiatko & Halakovd, 2009; Sorgo et
al., 2010; Spernjak & Sorgo, 2009).

According to Markauskaite (2006), using computers was primarily as-
sociated with programming and logical scientific thinking. Therefore,
computers and ICT have been primarily viewed as a male domain (Bros-
man, 1998), especially in mathematics and technological disciplines. The
number of researcher proved that boys are more interested in computers
than girls and have more positive attitudes about computers and ICT.
Brosman, (1998) and Sharpe (2004) found out that both boys and girls
perceived ICT as males’ domain and men were more outperformed in
ICT skills. To the contrary, girls were less confident in using and about
their ICT competencies (Fancovicova & Prokop, 2008; Graff, 2003).
Interestingly, however, attitudes towards ICT among young people are
generally positive (Kreisel, 2004; Ogilvie et al., 1999; Paris, 2004).

Differences in attitudes toward ICT between boys and girls have not
been only found at primary schools children, but also between students
and teachers (Rosen & Weil, 1995). Teacher attitudes towards compu-
ter are very important factor related to the teacher’s role towards effec-
tive use of computers in education (Palaigeorgiou, Siozos, Konstantakis,

& Tsoukalas, 2005).

Teaching biology is often faced with practical problems like keeping
animals at schools, ethical concerns about animal dissections, etc. (e.g.
Millett & Lock, 1992), thus the use of ICT in biology settings is hotly
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debated. Romi, Hansenson, Hansenson, & Gan (2002), for example,
found that using computers in biology education resulted in more
positive attitudes toward biology of participants. Many authors (e.g
Kiboss, Ndirangu & Wekesa, 2004; Sorgo et al., 2010) point to using
computer’s program at education can be effective by increasing knowl-
edge (Sorgo, Hajdinjak, & Briski, 2008), achievement in biology and
attitudes towards biology as well.

Acquisition of knowledge in the area of health and nutrition, positive
attitudes towards nutrition and healthy eating habits are very important
for the health of everybody. Pupils aged 13-years are becoming to be in-
dependent and autonomous and they are starting to buy foods independ-
ently from parents. That’s just it they need good knowledge and skills for
selecting from variety of nutritive items which are more attractive than
their nutrition value. With respect to low popularity of the nutrition
themes, it is necessary to use a tool which could be interesting, funny
for pupils and could attract pupil’s attention. Just then computers and
web-sites are the communication medium with text, sound, colored pic-
tures, animations, could be valuable tool in education, at biology lessons.
The medium is very important for interventions relating to nutrition and
right eating habits. Research confirms that nutrition interventions are
effective in improving eating habits of participants (Kreisel, 2004).

Brug, Campbell, & Van Assema (1999), Oenema, Brug, & Tan (2005),
Brug, Oenema, Kroeze, & Raat (2005), Cepni, Tas, & Kése (2006); and
also Cepni (2009) confirmed that computer’s supported — modification
education was more effective than traditional education. Kroeze, Werk-
man, & Brug (2006) evaluated effectiveness of nutrition interventions
and they stated that many nutrition’s studies (for reduction fat and rice
consuming fruit and vegetables) achieved positive results.

Most of cited studies (Brug, Campbell et al., 1999, Brug, Oenema et al.,
2005; Oenema et al., 2005) dealing with interventions by the medium
of computers conclude that computer’s interventions are the medium
for supporting of healthy eating habits and for increasing physical ac-
tivity. Meta analysis of nutrition researches found out that 20 of 26
interventions achieved significant and positive effect (Oenema et al,,
2005). Paris (2004) students were interested in education by web-sites.
The main reasons were animations, graphic, and 76% of students have

wanted this type of education (instead of traditional education). In spite

of effectiveness of this kind of education (De Vries & Brug, 1999; Oen-
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ema et al., 2005), it is criticizing by many investigators because lack of
social contacts (Brug, Oenema et al., 2005).

In contrast to previous studies, data about effectiveness of web sites in
nutrition education programs among primary school pupils are lacking
(Kreisel, 2004). Moreover, no study examined the use of web sites with-
out direct teacher control, but rather combinations of traditional and
web-based programs were used (Kreisel, 2004). In the present study, we
had explored the world —wide web as a possible tool for education about
health and nutrition. The websites made on CD-ROM were teaching
tools for pupils of primary schools. Our main research questions were:

* Are there any differences between ICT base approach and traditional
approach in nutrition education?

* Are there any gender differences in nutrition education outcomes?

Method

We created two groups - control and experimental — intervention
groups. Control groups used traditional educational materials as books,
worksheets and experimental groups used prepared web-site as an edu-
cational tool. The materials and the web-site contented nutrition infor-
mation and were aimed at health and eating habits oh primary pupils.
The web site was created in Slovakian language and was temporary free-
ly available during the time when experiment was conducted. The con-
tent of the web site correspond with existing biology curriculum valid
for all Slovakian schools. Moreover, it included additional information
concerning nutrition topics and nutrition based diseases.

Knowledge about health and nutrition and also attitudes towards com-
puters were measured at baseline (pretest), after intervention (posttest)
and after 3 months (retention test). Knowledge in questionnaire was
defined by the contents of web — site and with curriculum of biology.
The questionnaire contented basic nutrition questions, for example con-
tents of vitamins in fresh fruits and vegetables, importance of physical
education, about healthy breakfast, about contents of calcium, protein,
fiber, sugar in the food, about drinking fluid, healthy life style, cause of
hepatitis, nutritional value and metabolism.

Attitudes questionnaire was completed at baseline in two groups,
one month before and 1 week after intervention and after 3 month
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in groups. After intervention experimental groups filled out attitudes
questionnaire, the pupils evaluated web-based education, usability, con-
tents and design of web-site (Cronbach’s alpha = 0.87). The knowledge
questionnaire consisted of 23 multiple - choice questions with three
answer possibilities and also assorted questions about nutrition and eat-
ing habits (for seeing samples look Ek 7). Reliability (Cronbach’s alpha)
of the knowledge questionnaire administered prior to (pretest) or after
the treatment (posttest and retention test) ranged between 0.68 — 0.74.
Demographic data, such as age and gender, were assessed. Attitudes
toward ICT questionnaire consisted of 27 Likert-type items responded
by participants from 1 (strongly disagree) to 5 (strongly agree) (for see-
ing samples look Ek 2 & 3). Computer attitudes scale was used to collect
data on the computer attitude of the girls and boys. The scale elicited
information on the computer attitude and had sub-scales: computer
anxiety, computer confidence, computer liking, and computer useful-
ness. Reliability of this questionnaire was high (Cronbach’s alpha =
0.87). Further details about validity of questionnaire can be found else-
where (Fancovicova & Prokop, 2008). The pupils were required to indi-
cate their level of agreement or disagreement with the listed statements.
Negatively worded statements were coded in reverse order. Attitudes
toward ICT were assessed only in pretest to control for potentially con-

founding effect of different perception of ICT by participants.

Research was conducted at three randomly chosen primary schools
in Slovakia. The main criterion for selecting the schools was they had
enough computers per pupils. A two-week research (4 lesson of biol-
ogy) was realized by three independent teachers in 6 classes. All pupils
were 6th graders (mean age + 13-years). A total of 58 pupils were in
experimental groups and 80 pupils in control groups. Average number
of pupils per class was 23. Approximately 2 pupils worked in one com-
puter. Pupils used the computers in pairs. To minimize effects of teach-
ers on children outcomes, the three teachers were chosen because all 1.
graduated in the same faculty, 2. are similarly aged (~ 30 yrs) and 3. had
similar practical experiences with teaching. Moreover, 4. each teacher
taught participants from experimental and control groups.

The validity of all questionnaires was established through review of
three experts in the field of biology education. All were asked whether
the items were relevant to the goal of the questionnaires. Revisions were
based on their comments and suggestions.
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Statistical Analyses: To test the effect of intervention on the knowl-
edge about health nutrition, repeat-measures multivariate analysis of
covariance (MANCOVA) was used. Posttest score and score from re-
tention test were defined as dependent variables with two repeats. To
avoid effect of potentially confounding variables, pretest score from nu-
trition knowledge test was defined as covariate. In addition, to eliminate
effects of more or less interested participants in terms of their interest to
ICT, mean score from attitudes toward ICT questionnaire was defined
as a second covariate. Gender (males and females) and group type (ex-
perimental and control) were categorical predictors. Children who did
not participate in at least one of three tests (i.e., pretests, posttests and
retention tests) were automatically excluded from final analyses.

Results

The results of independent variables on nutrition knowledge posttest
scores are shown in Table 1. Nutrition knowledge pretest score influ-
enced posttest results. In contrast, neither attitude toward ICT nor gen-
der differences were related with posttest scores (Tab. 1, Fig. 1). Inter-
action between variables was generally non-significant. One exception
was the interaction between nutrition knowledge posttest score and at-
titude toward ICT score. Detailed analysis revealed that this interaction
was related mainly to nutrition knowledge measured in retention test,
in which participants with more positive ICT attitudes tended to show
somewhat higher score from nutrition knowledge. Overall mean score
of attitudes toward ICT ranged from 1.90 (negative attitude) to 4.45
(positive attitude) (total mean score=3.43, SE=0.04). This means that
attitudes to ICT were neutral/positive rather than negative.

Table 1.
Results of Repeat-Measures Mancova on the Effects of Selected Variables on Nutrition
Knowledge Score (Posttest and Retention Test).

SS DF MS F P
Nutrition knowledge (Pretest) 465.51  1.00 465.51 17.84 0.00
Attitudes to ICT (Pretest) 1.99 1.00 1.99 0.08 0.78
Gender 2.09 1.00 2.09 0.08 0.78
Group 105.22  1.00 10522 4.03 0.05
GenderxGroup 0.05 1.00 0.05 0.00 0.96
Error 279224 107.00 26.10




FANCOVICOVA, PROKOP, USAK / Web-Site as an Educational Tool in Biology Education: A Case... * 913

Nutrition knowledge (posttest +
retention test) (hereafter PRT)
Nutrition knowledge PRT x Nutrition
knowledge ( Pretest)

Z“Ité%"“ knowledge PRT x Attitudes 5079 100 3079 422 0.04

28.25 1.00 2825 3.88 0.05

0.79 1.00 0.79 0.11  0.74

Nutrition knowledge PRT x Gender ~ 0.07 1.00 0.07 0.01 092

Nutrition knowledge PRT x Group 0.72 1.00 0.72 010 0.75
Nutrition knowledge PRT x Gender
xGroup

Error 780.11  107.00 7.29

4.43 1.00 4.43 0.61 0.44

Detailed analysis of means revealed that scores of participants in the
control group exceed mean score of participants from experimental
group (Fig. 2). These differences occurred in all three types of nutri-
tion knowledge tests. Mean scores of posttest and retention test did
not differ (Tukey post-hoc test, p = 0.42), but pretest score signifi-
cantly differed from posttest and retention test scores (paired t-tests,
all p’s < 0.001).
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Figure 1.

Differences in Nutrition Knowledge Scores Measured in Pretest, Posttest and Retention Test
in Control and Experimental Group and Between Boys and Girls.
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Figure 2.

Differences in Nutrition Knowledge Scores Measured in Pretest, Posttest and Retention Test
in Control and Experimental Group. Minimum of Point was 0, Maximum was 29.

Descriptive Analysis of Pupils” Knowledge about Nutrition

Pupils had good knowledge about basic questions of healthy nutrition,
for example contents of vitamins in fresh fruits and vegetables (question
13, 16), about physical education (question 19), about healthy breakfast
(question 4), about contents of calcium in the food (question 5), about
drinking fluid (question 12). Successfulness in these questions was high-
er than 80%. Several other questions were correctly answered by 50 — 80
% pupils. Question 2 about two types food supported strong bones was
answered identically in the all tests (pretest, posttest, and retest). On the
contrary, in questions directed on contents of protein (question 6), water
in the human body (question 1), healthy life style (question 18), cause
of hepatitis (question 17), nutritional value and metabolism (questions
22,21) were answered better in posttest and retest. Questions with low
successfulness than 50% in pretest and more better in posttest related to
questions about sugar (question 3), function and source of vitamins in
the human body (questions 7, 14, 9), source of fibre (question 15) and
function and source of protein and energy (questions 8, 10, 11). In few
questions (3 and 14), the mean score of retention test was higher than
the mean posttest scores. We suggest that participants would be more
interested in these topics after receiving initial information about sugar
(question 3) and vitamins (question 14) in real life, thus their mean
scores continuously increased.



FANCOVICOVA, PROKOP, USAK / Web-Site as an Educational Tool in Biology Education: A Case... * 915

12

[ok:} I
" ’
£
a oPratast
A0E aPosttast
E ORsaiantion test
=
204

02

a

1319 4 51216 2 6 1 1B172221 3 7 1420 31523 8 1011
Humber of question

Figure 3.

Relative Success in Solving Knowledge Questions About Nutrition. The Order of Questions is
Ascending from Best to Worst Answered Questions.

Discussion

The purpose of the research was to verify the World Wide Web as
a possible tool for education about health and nutrition. This type of
experimental design was the pilot in Slovakian primary schools. Even
though, web-sites offers many interesting possibilities, there were not so
many researches that would confirmative their effectiveness in experi-
mental design.

We confirmed that using ICT in education in biology lessons increased
knowledge about nutrition (as compared with pretest) but traditional
approach increased nutrition knowledge slightly more. Importantly, at-
titudes towards the use of ICT were not responsible for these differenc-
es. Comparing these results with other studies is somewhat complicated
because the same experimental design was never used. Kreisel (2004),
for example, did not find any differences between knowledge of 9-11
years pupils in control (without ICT) and experimental (used ICT)
groups. However, pupils in experimental groups worked with computers
and also with traditional materials in her research, whereby pupils of our
experimental groups worked only with computers — with web-site. In
addition, our participants were older than Kreisel’s respondents. How-
ever, our study supports Kreisel’s conclusion that traditional approach
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is still more effective in acquiring nutrition knowledge compared with

groups with ICT-only approach.

Another researcher used nutrition interventions on samples of adults,
money-making people. Most of them were mostly related on the
amount of reduced food after ICT interventions (e.g., Bourdeaudhuij,
Stevens, Vandelanotte, & Brug, 2007; Camnalbur & Erdogan, 2008;
Oenema et al., 2005). Their results are however not comparable with
ours because our dependent variable was nutrition knowledge, not
changes in nutrition habits.

Pupils in our research also positively evaluated graphic of web-site about
nutrition. On the other hand they were more conservative in substitu-
tion of teacher by computers. We found out from opinions that pupils
have liked the education through the web-site but they did not want
to learn every lesson by computers. They would like to utilize ICT as
a supplement of education not as only school’s method. The main rea-
son was that the teacher is able to explain better than computer. These
results are in strong agreement with Spicer and Statford (2001) and
Paris (2004) who also found that the role of teachers (according to par-
ticipants’ responses) cannot be displaced with the ICT methods.

In Ng-Gunstone (2002) study’s students valued web-site education as

it is in our study. Pupils in our study more positively scored an attraction

of ICT lesson.

In contrast to other studies, we did not find differences in nutrition edu-
cation knowledge scores favoring girls (Prokop, Prokop, & Tunnicliffe,
2007) or more positive attitudes toward ICT in boys (Brosman, 1998;
Fancovicovd & Prokop, 2008; Graft, 2003; Sharpe, 2004). We suggest
that these inconsistencies would be explained by conflict between origi-
nally higher interest in human biology and less positive attitudes toward
ICT in girls. It may be that the former factor positively influenced the
use of ICT in females and finally resulted in overall positive effect.

This experimental study confirmed the efficacy of computer — based
nutrition education in nutrition knowledge. The knowledge in experi-
mental groups was the same as in control — traditional group. Nutrition
web-sites seem to be equal teaching tools for nutrition education com-
pared with traditional methods. The attitudes towards computers are
generally positive and pupils are motivated by computers. We therefore
do recommend the use of ICT in nutrition education programs as this
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method resulted in similar outcomes of learners like traditional meth-
ods. Teachers might invest more time to managing ICT lessons and
conversely less time to obtaining expensive books or other tools typical
for traditional teaching. Further research examining whether ICT les-
sons in nutrition education influence children appreciation of modern
technologies in other school subjects as well as its connections with
everyday life is required.
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Ek 1: The Sample items from Knowledge test

1. How many percent of water is in our body?

2. The most of proteins are in: a) orange b) meat c) bread
3.’The source of energy are: a) proteins b) vitamines  c¢) fats
4.For growthing strong bones is necessary:

a) fruit b) meat, fish c¢) milk, cheese and yogurt

5. Which groups is rich on fibres?

a) meat groups  b) fruit and vegetables ¢) milk groups

Ek 2: The Sample items from Attitudes towards using of ICT
1.1 like using computer for communication

2. Computers horrified me

3.1 would like to spend more time using computers

4.1 would like to know more about cmputers

5.1 am unhappy when I have to work with computers

6. Using computers I learn more and I have better knowledge
7.1 am more creative with using computers

8. Using e-mail I can learn more about different cultures

Ek 3: The Sample items from Attitudes questionnaire after
intervention

1. Biology lesson with website was very interesting for me
2. Learnig by website is wasting of time

3.1 learn more in traditional education

4.1 liked pictures in website

5. Using website I learned more

6.1 would like to learn biology by using website

7.1 missed concepts of topic

8.1 think that my teacher can explain more and better than using website






