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Bu arastirmanin amaci, fen ve teknoloji dersinde 6. sinifta yer alan “Madde ve IsI”
Unitesinin 6gretiminde probleme dayali 6grenme yaklasiminin 6grencilerin akademik
basarisina ve fen ve teknoloji dersi motivasyonuna etkisini incelemektir. Arastirma “6n
test-son test kontrol gruplu” deneme modeline goére desenlenmis ve
gerceklestirilmistir. Deney grubu olarak 2009-2010 egitim 6gretim yili ikinci déneminde
Tekirdag ili, Hayrabolu ilgesi, Buyiikkarakarli ilkégretim Okulu’na devam etmekte olan
6-A sinifi (N=16) arastirmaci tarafindan yanli olarak belirlenmistir. Kontrol grubu olarak
ise Tekirdag ili, Hayrabolu ilgesi, Hiiseyin Korkmaz ilkégretim Okulu’na devam etmekte
olan 6. sinifta bulunan (g sube igerisinden 6-A sinifi (N=20) rastgele belirlenmistir.
Deney grubunda probleme dayali 6grenme yaklasimi, kontrol grubunda ise geleneksel
yaklagimlar uygulanmistir. Deney grubunda probleme dayali 6grenme yaklasimi
uygulanirken arastirmaci tarafindan gelistirilen problem senaryolari kullaniimistir.
Arastirmada veri toplama araglari olarak “Akademik Basari Testi” ve “Fen ve Teknoloji
Dersi Motivasyon Olgegi” kullaniimistir. Verilerin ¢dziimlenmesi ile probleme dayali
6grenme yaklasiminin akademik basariyi ve motivasyonu gelistirmede geleneksel
yonteme gore daha etkili oldugu gorilmustir.

The Effect of Problem-Based Learning Approach on
Academic Success and Motivation in Science Education

Article Info

Abstract

DOI: 10.14527/pegegog.2015.034

Article history:

Received 15 August 2015
Revised 17 September 2015
Accepted 19 November 2015

Keywords:

Problem-based learning approach,
Science education,

Academic success,

Motivation.

The aim of this study is to investigate the effect of problem-based learning approach of
“Matter and Heat” unit taking place in science and technology course involved in the
curriculum of the 6th grade on the students’ academic success and motivation towards
science and technology course. The research was designed and implemented
according to “pretest-posttest control group” experimental model. 6-A class (N=16)
attending Buytkkarakarh Primary School, Hayrabolu county, Tekirdag was determined
as the experimental group intentionally biased by the researcher in the second
semester of 2009-2010 academic year. 6-A class (N=20) attending Huseyin Korkmaz
Primary School, Hayrabolu county, Tekirdag was determined randomly among three
sections of the 6th class as the control group. While problem-based learning approach
was implemented for the experimental group; traditional approaches were applied in
the control group. While implementing problem-based learning approach for the
experimental group, problem scenarios developed by the researcher were used.
“Academic Achievement Test” and “Science and Technology Course Motivation Scale”
were used as the data collection tools. By means of data analysis, it is found out that
problem-based learning approach is more effective than traditional method in terms
of developing academic success on science and technology course and motivation
towards this course.
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Giris
Son yillarda egitimde yasanan gelismelerin 6nemi daha da artmaktadir. Egitimde yasanan bu Aktif
dgrenmenin kuramsal temellerinden yapilandirmaci kurama dayanan Probleme dayal 6grenme (PDO)
yapisalci 6grenme — 6gretme anlayisinin en dnemli uygulamalarindan biridir. Egitim-6gretimin sirecinde,
PDO'nin ilkel &rnekleri, Protogoras ve Aristotales‘ten baslayarak Sokrates‘e kadar uzanan bir kullanim
siireci ile betimlenmektedir. ilk cagda bu yéntemi, en etkin Sokrates kullanmis ve onun yéntemine soru-
cevap diyalektigi, “Sokratik Dogurtum” adlari verilmistir. Sonraki yuzyillarda, Dewey, 6grenmeyi
incelerken disiincenin fiilin aktif hali oldugunu dikkate alarak, 6grenmede problemin 6énemine dikkat

cekmistir. Problem Cézme Teknigi PDO stratejisinde ele alinigindan farkli olarak Dewey‘in siniflamasi ile
Ogretim literatliriine girmistir (Kumas, 2008).

Gliniimiizde giderek uygulama alani yayginlasan PDO, ilk olarak tip alaninda, 1950°li yillarda Amerika
Birlesik Devletlerinde Case W. Universitesi Medical School‘da uygulanmistir (Kaptan & Korkmaz, 2001).
Ancak PDO, bir dgretim stratejisi olarak literatiire 1960’li yillarda Kanada‘da McMaster Universty,
Medical School‘da Barrows ve Tombly‘in tarafindan yapilan bir arastirma sonucunda girmistir. Bu
arastirmada 6grencilerin akil yiritme yetenekleri arastiriimistir. Barrows ve Tambly, problem ¢ézmenin
dgrenme Uzerine getirdigi farkliliklara dikkat cekmislerdir. ilk denemelerde 6grencilerden kiigiik gruplar
olusturulmus, problem ile durum arasinda karar vermeleri beklenmistir (Rhem, 1998).

Giniimiizde Kanada, Amerika, Avustralya, ingiltere gibi iilkelerde &zellikle yiiksek dgretim diizeyinde
Tip Ogretiminde kullanilan bir &gretim stratejisidir (Kiling, 2007). Tirkiye‘de; Hacettepe Universitesi,
Ankara Universitesi, Dokuz Eylil Universitesi, ve Pamukkale Universitesi Tip Fakiiltelerinde PDO
yaklasimi uygulanmaktadir (Korkmaz, 2004). Tip fakiiltelerinin disinda; fen bilimleri, mihendislik, hukuk
gibi farkli alanlarin bulundugu egitim kurumlarinda da, PDO yaklasimi uygulanmaktadir. 1980°i yillardan
sonra literatiirde, PDO’niin ilkégretim, ortadgretim ve yiiksekégretimde kullanimina yénelik galismalar
yer almaktadir (Senocak, 2005). Probleme dayali 6grenme, 6grenen merkezli, etkin 6grenmeyi, problem
¢6zme becerisini, alan bilgisini gelistiren, anlamaya ve problem ¢dézmeye dayanan bir 6grenme modelidir
(Bagci, 2003; Barrows & Tamblyn, 1980; Korkmaz, 2004; Mayo, Donnelly, Nash & Schwartz, 1993).
Probleme dayali 6grenme modelinin uygulandigi siniflarda 6grenenler asamali olarak ve giderek daha
cok kendi egitimleri icin sorumluluk alirlar. Ogretmenlerinden giderek daha bagimsiz olurlar. Yasam boyu
dgrenmeye devam edebilen bagimsiz 6grenenler olurlar (Kaptan & Korkmaz, 2001). PDO, 6-8 égrenciden
olusan gruplar ile bir egitim yonlendirircisi tarafindan uygulanmaktadir. PDO, 6grencilerin &nceki
bilgilerini kullanmasi ve gereksinim duyduklari 6grenme konularinin belirlenmesi, 6grenilmesi ve
tartisiimasi temeline dayanan bir dgretim yéntemidir. PDO oturumlarinda egitim tiimiyle &grenci
merkezlidir ve egitim yonlendiricisi kolaylastirici roldedir (Dicle, 2001).

Johnstone (1999)'na motivasyon ¢ogunlukla 6grencilerde olmayan bir sey olarak nadiren tanimlanan
bir kelimedir. Anderson ve Draper (1991) ise 6grenmeyi etkileyen tek faktériin motivasyon oldugunu
oneriyor, fakat ayni zamanda motivasyonun c¢ok kullanilan ama anlasiimayan bir terim oldugunu da
kabul ediyor. "Caba ve gayreti harekete geciren" anlaminda kullanilan motivasyon kelimesinin kelime
kokiine inildiginde; "motive" hareket yaratan, itici-hareket ettirici sebep, etken, yapan, neden; "motive"
sevk etmek, iletmek, harekete gecirmek anlamlarini igerir. Motivasyon, 6grencinin ilgisini ¢ekip onu
o6grenme siirecinin igine ¢ekebilmektir (Ongun, 2006).

Adar (1969) o6grencilerin agirlikh olarak “ihtiyag” Uzerine 4 farkh motivasyon tipi oldugunu farz
etmektedir. Bunlar; 1. Basarma ihtiyaci, 2. Merakini giderme ihtiyaci, 3. Gorevini yerine getirme ihtiyaci
ve 4. Diger insanlarla iliski kurma ihtiyacidir. Adar, 4 motivasyon stilini sirasiyla, basaran, merakli, bilingli
ve sosyal olarak belirtmektedir.

Ogrenciler, beklentilerini elde etmek icin gdsterdikleri cabalarin sonuglari arasinda bir tutarlilik ve
uygunluk bulamamalari durumunda, motivasyon kaybina ugrayabilirler. Bu nedenle 6grencilerin ¢aba ve
gayretlerini siirdiirmeleri igin i¢csel ve dissal motive edilmeleri gerekmektedir. Ogretim tasarimcilari,
ogrencilerin bir derse yonelik icsel motivasyonlarinin sirdirilmesi ve gelistirilmesi igin dissal
pekistirenlerin dikkatli bir sekilde kullanilmasini 6nermektedirler (Cakir, 2006).
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Arastirmanin Amaglari

Arastirmanin genel amaci; fen ve teknoloji dersinde, 6. Sinifta yer alan “Madde ve Isi” Unitesinin
dgretiminde, PDO’niin dgrencilerin akademik basarisina ve fen ve teknoloji dersine motivasyonuna
etkisini incelemektir.

Problem Ciimlesi

Fen ve teknoloji dersinde PDO yaklasiminin 6. sinif 6grencilerinin akademik basarisina ve fen ve
teknoloji dersine yénelik motivasyonuna etkisi var midir?

Alt Problemler
Yukarida belirtilen problem climlesine paralel olarak belirlenen alt problemler asagida verilmistir.

1. PDO’niin uygulandigi deney grubu ile geleneksel gretim yéntemlerinin uygulandigi kontrol grubu
ogrencilerinin akademik basari 6n test puanlari arasinda anlaml bir farklihk var midir?

2. PDO’niin uygulandigi deney grubu ile geleneksel 6gretim ydntemlerinin uygulandigi kontrol grubu
ogrencilerinin fen ve teknoloji dersi motivasyonu 6n test puanlari arasinda anlamli bir farkhlik var
midir?

3. PDO’niin uygulandigi deney grubu ile geleneksel 8gretim yéntemlerinin uygulandig kontrol grubu
ogrencilerinin akademik basari son test puanlari arasinda anlamli bir farklilik var midir?

4. PDO’niin uygulandigi deney grubu ile geleneksel 6gretim ydéntemlerinin uygulandigi kontrol grubu
ogrencilerinin fen ve teknoloji dersi motivasyonu son test puanlari arasinda anlamh bir farklihk
var midir?

Yontem

Arastirma Modeli

Bu arastirma, fen ve teknoloji dersinde uygulanan PDO yaklasiminin, dgrencilerin fen ve teknoloji
dersine yonelik motivasyonlarina ve basarilarina etkisini belirlemek (zere yapilmis olan deneysel
modelde bir arastirmadir. Arastirma “On test-son test kontrol gruplu” deneme modeline gore
desenlenmistir. Bu dogrultuda bir deney, bir kontrol grubu olusturulmustur. Deney grubunda PDO
yaklasimi, kontrol grubunda ise geleneksel 6gretim yontemi kullanilmistir. Her iki gruba denel islemler
baslamadan 6nce ve denel islem sonunda “Fen ve Teknoloji Dersi Basari Testi” ve “Fen ve Teknoloji Dersi

vy

Motivasyon Olcegi” &n test ve son test olarak uygulanmistir.

Katilimcilar

Arastirmanin g¢alisma grubunu, 2009-2010 egitim 6gretim yilinda Tekirdag ilinde bulunan, Milli Egitim
Bakanhgina bagh iki resmi ilkogretim okulundan 6. sinifa devam etmekte olan birer sube
olusturmaktadir. Arastirmada deney grubu olarak, 2009-2010 egitim Ogretim yili ikinci doneminde,
Tekirdag ili, Hayrabolu ilgesi, Biiyiikkarakarli ilkégretim Okulu’na devam etmekte olan 6-A sinifi
arastirmacinin gorev yaptigl okul olmasi nedeniyle yanh olarak belirlenmistir. Kontrol grubu olarak ise
Tekirdag ili, Hayrabolu ilgesi, Hiiseyin Korkmaz ilkégretim Okulu’na devam etmekte olan ii¢ adet 6. sinif
icerisinden 6-A sinifi rastgele belirlenmistir.
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Veri Toplama Araglari

Arastirmanin kuramsal boyutunu olusturabilmek igin ¢alisma konusu ile ilgili genis ¢apli bir literatur
taramasi yapilmistir. Arastirma probleminin ¢6zimu iliskin veri elde edebilmek igin akademik basari testi
(Ek 1) ve fen ve teknoloji dersi motivasyon 6lgegi (Ek 2) kullaniimistir. Ayrica deney grubunda fen ve
teknoloji dersinin PDO yaklasimina gore islenebilmesi igin problem senaryolari (Ek 3) kullanilmistir.
Verilerin ¢6zimlenmesi SPSS 17.0 programinda yapilmis ve aritmetik ortalama, standart sapma, kontrol
grubu ve deney grubu 6grenci sayilari 20 ve alti oldugu icin Mann-Whitney U testi kullaniimis ve her biri
analiz yapildig1 yerde agiklanmistir.

Fen 6grenmeye yonelik akademik basari 6lcegi

Ogrencilerin “Madde ve Isi” (initesindeki akademik basarilarini belirlemek icin kullanilan Akademik
Basari Testi Basdas (2007) tarafindan gelistirilmistir. Arastirmaci Akademik Basari Testini gelistirirken
ilkogretim o6grencilerine yonelik gecmis yillarda ¢ikmis LGS sinav sorulari, TIMMS ve PISA gibi fen
bilimleri ile ilgili uluslararasi yapilan sinav sorularindan yararlanmistir. Test ¢coktan se¢meli 20 madde
icermektedir ve sorular 4 seceneklidir. Sorular daha c¢ok Ust diizey bilissel alan géz 6niine alinarak
secilmistir. Yapilan arastirmada 20 maddeden olusan “Madde ve Is1” Unitesi ile ilgili akademik basari
testinin glivenilirligini KR 21 = .71 ve Cronbach Alpha = .77 olarak bulmustur. Akademik basari testi
deneysel islem 6ncesi ve sonrasinda deney ve kontrol grubundaki tim 6grencilere uygulanmistir. Testin
cevaplanmasi igin 6grencilere 40 dk siire verilmistir.

Fen égrenmeye ydnelik motivasyon élgegi

Ogrencilerin fen ve teknoloji dersine ydnelik motivasyonunu belirlemek icin kullanilan Fen ve
Teknoloji Dersi Motivasyon Olgegi 2005 yilinda Tuan, Chin ve Shief tarafindan gelistirilmistir (Yilmaz &
Gavas, 2007). 2005 yilinda hazirlanan ve 1407 kisi tizerinde uygulanan bu &lgegin kuramsali belirlenmis
ve istatistiksel (faktér analizi) olarak da test edilmis 6 alt dlcegi sdyledir: Oz-etki (Self-Efficacy), Aktif
Ogrenme Stratejileri (Active Learning Strategies), Bilim Ogrenmenin Degeri (Science Learning Value),
Performans Amaci (Performance Goal), Basari Gayesi (Achievement Goal) ve Ogrenme Ortami Uyaricilari
(Learning Environment Stimulation).

Olgegin orijinalinin Cronbach Alpha giivenirliligi .89, her alt 6lgegin giivenirlikleri ise .70 ile .89
arasinda degismektedir. Olgek Basdas (2007) tarafindan Tiirkge’ye uyarlanmis ve Tiirkge’ye uyarlanan
olgegin Cronbach Alpha glvenirliligi .83 olarak bulunmustur.

Arastirmada &gretim materyali olarak kullanilacak PDO senaryolari arastirmaci tarafindan
gelistirilmistir.

Bulgular

Bu bélimde arastirmanin amaci dogrultusunda onceki boliimde belirtilen veri toplama araglari ile
toplanan verilerin istatistiksel ¢6ziimlemesi sonucunda elde edilen bulgulara ve bu bulgularla ilgili
yorumlara yer verilmistir. Her bir alt problem ayri ayri degerlendirilmistir.

Birinci Alt Probleme iliskin Bulgular

PDO’niin uygulandig deney grubu 6grencileri ile geleneksel 6gretim ydntemlerinin uygulandigi
kontrol grubu 6grencileri arasinda uygulama 6ncesi fen ve teknoloji dersi akademik basari diizeyleri
arasinda herhangi bir fark olup olmadigi bagimsiz gruplar Mann-Whitney U testi ile arastiriimis ve
sonuglar tablo-1'de sunulmustur.
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Tablo 1.
Deney ve Kontrol Grubunda Yer Alan Odrencilerin Akademik Basari On Test Puanlarina lliskin Bagimsiz
Gruplar Mann-Whitney U Testi Sonuglari.

GRUP N X SS SO ST U P
Deney 16 7.81 2.92 16.63 266.00
130.00 .34
Kontrol 20 8.85 2.66 20.00 400.00
p>.05

Tablo-1'de goriildGgi gibi Mann-Whitney U testi sonuglarina gére deney ve kontrol grubunda yer
alan 6grencilerin uygulama oOncesinde akademik basari testi puanlari arasinda anlamh bir farklihk
olmadigr saptanmistir (p>.05). Uygulamaya baslamadan 6nce 6grencilerin akademik basarilari arasinda
anlamli diizeyde fark olmamasi, gruplarin birbirine benzedigini gbstermektedir. Baslangi¢ sartlari benzer
oldugundan deney ve kontrol gruplari uygulanan yontemin etkililiginin belirlenmesi bakimindan
uygundur.

ikinci Alt Probleme iliskin Bulgular

PDO’niin uygulandigl deney grubu ogrencileri ile geleneksel dgretim ydntemlerinin uygulandig
kontrol grubu 6grencileri arasinda uygulama o6ncesi fen ve teknoloji dersi motivasyonu arasinda
herhangi bir fark olup olmadigi bagimsiz gruplar Mann-Whitney U testi ile arastiriimis ve sonuglar tablo-
2’de sunulmustur.

Tablo 2.
Deney ve Kontrol Grubunda Yer Alan Ogrencilerin Fen ve Teknoloji Dersi Motivasyonu On Test Puanlarina
iliskin Bagimsiz Gruplar Mann-Whitney U Testi Sonuglari.

GRUP N X SS SO ST U p
Deney 16  133.75 16.59 18.38 294.00
158.00 .95
Kontrol 20 136.20 10.37 18.60 372.00
p>.05

Tablo-2'de gorildagi gibi Mann-Whitney U testi sonuglarina gore deney ve kontrol grubunda yer
alan 6grencilerin uygulama 6ncesinde fen ve teknoloji dersi motivasyonu puanlari arasinda anlamh bir
farklilik olmadigi saptanmistir (p>.05). Uygulamaya baslamadan 6nce 68rencilerin fen ve teknoloji dersi
motivasyonlari arasinda anlamli diizeyde fark olmamasi, gruplarin birbirine benzedigini géstermektedir.
Baslangi¢ sartlari benzer oldugundan deney ve kontrol gruplari uygulanan yoéntemin etkililiginin
belirlenmesi bakimindan uygundur.

Uclincii Alt Probleme iliskin Bulgular

PDO’niin uygulandigl deney grubu ogrencileri ile geleneksel dgretim ydéntemlerinin uygulandig
kontrol grubu 6grencileri arasinda uygulama sonrasinda fen ve teknoloji dersi akademik basari dizeyleri
arasinda herhangi bir fark olup olmadigi bagimsiz gruplar Mann-Whitney U testi ile arastirilmis ve
sonuglar tablo-3'de sunulmustur.
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Tablo 3.
Deney ve Kontrol Grubunda Yer Alan Ogrencilerin Akademik Basari Son Test Puanlarina iliskin Bagimsiz
Gruplar Mann-Whitney U Testi Sonuglari.

GRUP N X ss so ST u p
Deney 16 14.68 296 2556  409.00
47.00 .00*
Kontrol 20 11.35 210  12.85  257.00
*p<.05

Tablo-3'de gorildiGgi gibi Mann-Whitney U testi sonuglarina gore deney ve kontrol grubunda yer
alan oOgrencilerin uygulama sonrasinda akademik basari testi puanlari arasinda deney grubu lehine
anlaml bir farkhlik oldugu saptanmistir (p<.05).

Dérdiincii Alt Probleme iliskin Bulgular

PDO’niin uygulandigl deney grubu 6grencileri ile geleneksel dgretim ydntemlerinin uygulandig
kontrol grubu 6grencileri arasinda uygulama sonrasinda fen ve teknoloji dersi motivasyonu arasinda
herhangi bir fark olup olmadigi bagimsiz gruplar Mann-Whitney U testi ile arastirilmis ve sonuglar tablo-
4’da sunulmustur.

Tablo 4.
Deney ve Kontrol Grubunda Yer Alan Odrencilerin Fen ve Teknoloji Dersi Motivasyonu Son Test
Puanlarina iliskin Bagimsiz Gruplar Mann-Whitney U Testi Sonuglari.

GRUP N X ss SO ST U P
Deney 16 153.00 11.59 2463  394.00
62.00 .00*
Kontrol 20 138.65 11.19 13.60  272.00
*p<.05

Tablo-4’da gorildugl gibi Mann-Whitney U testi sonuglarina gore deney ve kontrol grubunda yer
alan 6grencilerin uygulama sonrasinda fen ve teknoloji dersi motivasyonu puanlari arasinda deney grubu
lehine anlamli bir farklilik oldugu saptanmistir (p<.05).

Tartisma, Sonug ve Oneriler

Bu bolimde arastirmanin bulgularina dayanilarak elde edilen sonuglara ve bu sonuglarin ilgili alanda
daha o6nce yapilmis olan c¢alismalarla benzerlik ve farkhliklarina yer verilmis, arastirma konusu ile ilgili
ileriye donik yapilabilecekler konusunda 6nerilerde bulunulmustur.

Bu calismada, 6. sinif fen ve teknoloji dersi “Madde ve Isi” Ginitesinin PDO yaklasimi ile 6gretiminin
o6grencilerin akademik basarisina ve motivasyonuna etkisi arastirilmistir. Bu amagla yapilan kontrol
gruplu On test-son test modelindeki ¢alisma sonucunda elde edilen bulgularin degerlendirilmesiyle su
sonuglar elde edilmistir.

Deney ve kontrol gruplarinin kendi aralarindaki 6n test ve son test akademik basari puanlarinin
ortalamalan karsilastirildiginda her iki grubunda basarilarinda artis oldugu goézlenmistir (Bkz. Tablol,
Tablo3). Ancak deney ve kontrol gruplarindaki akademik basari puanlari artislari karsilastirildiginda
deney grubu lehine anlamli farkliigin olmasi deney grubuna uygulanan PDO yaklasiminin akademik
basariyi artirmada geleneksel yonteme oranla daha etkin oldugunu ortaya koymaktadir.

Yesilkayal’'nin (1996) sosyal bilgiler dersinde problem ¢dzme yéntemi kullanmanin 6grencilerin okul
basarisi ve duyussal Ozellikleri Gzerindeki etkisini belirlemek icin yaptigi arastirma, Parim (2001)

630



ismail KILIC, Ayhan MORALAR — Pegem Egitim ve Ogretim Dergisi, 5(5), 2015, 625-636

tarafindan ilkégretim 8. sinif 6grencilerine DNA, kromozom, gen kavramlarini PDO yaklasimi kullanilarak
dgretilmesinin etkililigini belirlemek icin yaptigi calisma ve Ozkardes-Tandogan (2006) tarafindan fen
egitiminde PDO’niin &grencilerin basarilarina ve kavram &grenmelerine etkisini arastirmak icin yaptigi
¢alismalar ile uyugsma gosteren tutarli bir arastirma olmustur.

Deney ve kontrol gruplarinin kendi aralarindaki 6n test-son test motivasyon puanlarinin ortalamalari
karsilastirildiginda her iki grubun da fen ve teknoloji dersi motivasyonunda artis oldugu gorilmustir
(Bkz. Tablo 2, Tablo 4). Ancak deney ve kontrol gruplarindaki motivasyon puanlari artislari
karsilastirildiginda deney grubu lehine anlamli farkliligin olmasi deney grubuna uygulanan PDO
yaklasiminin motivasyonu artirmada geleneksel yonteme oranla daha etkin oldugunu ortaya
koymaktadir. Elde edilen veriler; MacKinnon (1999) tarafindan PDO yaklasiminin égrencilerin akademik
basarilarina ve motivasyonuna etkisini belirlemek igin yapilan arastirma ¢alismamizi desteklemektedir.

Gerceklestirilen bu arastirmanin ortaya koydugu bulgular 1siginda su dneriler getirilmistir. ilkégretim
fen ve teknoloji dersinde &grencilerin basarilarini ve motivasyonlarini artirmak igin PDO yaklasimindan
yararlanilabilir. PDO’niin sinif icinde uygulanmasina yénelik olarak bu arastirmada gelistirilen materyaller
dgretmenler tarafindan fen ve teknoloji dersinde kullaniimak iizere &rnek alinabilir. Ogretmenlerin PDO
yaklasimini fen ve teknoloji dersinde kullanabilmeleri icin hizmet ici egitimler verilebilir. PDO
yaklagiminin fen ve teknoloji dersinde akademik basariya ve motivasyona etkisi diger Unitelerde
arastirilabilir. PDO yaklasiminin Sosyal Bilgiler, Matematik, Tiirkce gibi derslerde de akademik basariya ve
motivasyona etkisi arastirilabilir. PDO yaklasiminin etkisini artirabilmek icin uygulama siiresi daha uzun
tutulabilir ve 8rneklem sayisi artirilabilir. PDO’de kullanilan senaryolarin hazirlanmasi sirasinda tiim zeka
tirleri gdz 6niinde bulundurulmalidir. PDO yaklasiminin 6grencilerin elestirel ve yaratici disiinme
becerilerinin gelisimine etkisi arastirilabilir. PDO 6grenme yaklasiminin basariya ve motivasyona etkisinin
diger aktif 6grenme yontemleriyle karsilastirilabilecegi arastirmalar yapilabilir.
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Extended Abstract

Introduction

Problem Based Learning (PBL) based upon constructivist method which is one of the theoretical
bases of active learning is one of the most important implementations of constructivist learning-
teaching. The early samples of PBL were used starting from Protogoras and Aristotales to Socrates. In
the First Age, this method was most effectively used by Socrates and his method was named as question
and answer dialectic, “Socratic Maieutic”. In the later centuries, Dewey, while analyzing learning focused
on the importance of problem in learning considering that the thinking is the active state of acting.
Problem Solving Technique, unlike its nature of use in PBL, took part in the literature with the
classification of Dewey (Kumas, 2008).

Today, increasingly widespread application of PBL was first implemented in medical field at Medical
School of Case W. University in United States of America in 1950 (Kaptan & Korkmaz, 2001). But PBL
took place into literature as a teaching strategy after a research conducted by Barrows and Tombly at
Medical School of McMaster University in Canada in 1960. In this study, the reasoning ability of the
students was investigated. Barrows and Tambly, draw attention to variations that problem solving effect
on learning In the first experiences, small groups of students were created and they were expected to
make decision between problem and case (Rhem, 1998).

Presently, PBL is a teaching strategy used in Medical Faculties in the countries like Canada, America,
Australia and England. In Turkey, PBL is used at Medical Faculties of Hacettepe University, Ankara
University, Dokuz Eylul University and Pamukkale University (Korkmaz, 2004). Except for Medical
Faculties; the PBL method is used at the faculties like science, engineering and law. The studies on PBL
method in primary, secondary and higher education were presented in the literature after 1980s
(Senocak, 2005). Problem Based Learning is a learner centered method focusing on effective learning,
problem solving skills, improving scope of information, interpreting and solving the problems (Bagci,
2003; Barrows & Tamblyn, 1980; Korkmaz, 2004; Mayo, Donnelly , Nash & Schwartz, 1993). The students
having education in the classes where applied PBL method take more responsibilities gradually. They
become more independent from their teachers in learning. They become independent learners
continuing lifelong learning (Kaptan & Korkmaz, 2001). PBL is applied by the teachers with groups
consisting of 6-8 students. PBL is a teaching method based on students’ using prior knowledge, students’
determining, learning and discussing the issues they need to learn. In the PBL method, education is
entirely student centered and the teacher has a facilitative role (Dicle, 2001).

According to (1999), motivation is a concept that mostly the students have little. Anderson & Draper
(1991) state that motivation is the only factor influencing learning, however accept that motivation is a
concept used a lot but incoherent to the learners. When analyzed the root word of “motivation”
referring to “supporting desire or willingness for efforts”, “motive” refers to creating movement, reason
for forwarding, driving to be active, reason; “motivate” refers to driving, forwarding, evoking.

Motivation is to drive students into learning process by attracting them (Ongun, 2006).

Adar (1969) mainly assumes 4 types of motivation on “requirement”. These requirements are; 1.
Need of achievement 2. Need of satisfying curiosity 3. Need of fulfilling the task 4. Need of establishing
relationship with people. Adar defines the style of 4 motivations as successful, curious, conscious and
social, respectively.

The students may experience a loss of motivation when they cannot find a coherence and
consistency among the results of their efforts to achieve their expectations. Therefore, the students
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must be motivated internally and externally to let them continue their efforts. The curriculum designers
suggest that external reinforces be used carefully in order to let students continue and improve their
internal motivations to a course (Gakir, 2006).

Aims of Research

The aim of the research is to reveal out the effect of PBL method on the academic achievement of
the students and on their motivation towards Science and Technology class while teaching the subject
of “Substance and Heat” in 6th grade of Science and Technology class.

Problem Statement

Does PBL method in Science and Technology class have any effect on the academic achievement of
the 6th grade students and on their motivation towards Science and Technology class?

Sub-Problems
The sub-problems parallel to above stated problem were given below.

1. Is there any significant difference between the academic achievement pre-test scores of the
control group which was applied the classical teaching methods and experimental group which
was applied PBL method?

2. Is there any significant difference between Science and Technology class motivation pre-test
scores of the control group which was applied the classical teaching methods and experimental
group which was applied PBL method?

3. Is there any significant difference between the academic achievement post-test scores of the
control group which was applied the classical teaching methods and experimental group which was
applied PBL method?

4. Is there any significant difference between Science and Technology class motivation post-test
scores of the control group which was applied the classical teaching methods and experimental
group which was applied PBL method?

Method
Research Design

This research is an experimental model to determine how PBL method applied in the Science and
Technology class affect motivation and success of the students towards Science and Technology class.

Participants

The study group of the research is consisted of two separate 6th grade classes of two public
elementary schools in Tekirdag in the 2009-2010 academic years.

Instrument

In order to create the theoretical aspect of the research, an extensive literature review was carried
out. In order to obtain data for the solution of the research problem, the test of academic achievement
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(Appendix 1) and the motivation scale for Science and Technology class (Appendix 2) were used. In
addition, problem scenarios (Appendix 3) were used in order for the experimental group to apply PBL
method in Science and Technology class. For the data analysis, SPSS v.17 software was used. As the
arithmetic mean, standard deviation, and the number of the students of control group and experimental
group is 20 or less, Mann-Whitney U test was used and each of them was explained where they were
analyzed.

The Academic Achievement Test was developed by Basdas (2007) in order to determine the
academic achievements of the students in “Sunstance and Heat” unit. In the survey consisting of 20
items, the reliability of the academic achievement test related to “Substance and Heat” unit was found
to be KR 21 =.71 and Cronbach’s Alpha = .7681.

In order to determine the motivation of the students towards Science and Technology class, Science
and Technology Class Motivation Scale was developed by Tuan, Chin & Shief in 2005 (Yilmaz & Cavas,
2007). The scale was adapted to Turkish by Basdas (2007) and Cronbach’s alpha reliability of the scale
adapted to Turkish was found to be .83. This scale was administered to all students in the control and
experimental group participating at the beginning and the end of the survey. The students were given
40 minutes of time to respond to items in the scale.

The PBL scenarios to be used as teaching materials in the research were developed by the researcher
(Appendix 3). While preparing the PBL scenarios, the first thing to be analyzed was the gains of
“Sunstance and Heat” unit of 6th grade Science and Technology course. During the preparation of the
PBL scenarios, it was paid attention to make scenarios appropriate to the gains and the level of the
students. In the PBL scenarios, firstly the problems related to real life situations were presented and
later the questions directing to solve the problem and gaps were left in the bottom of the questions in
order for the students to write their responses. In addition, the problem scenarios were made
interesting by visualizing them. While preparing the PBL scenarios, the opinions of the 3 academicians
and 2 Science and Technology teachers were asked. In the light of opinions stated, the PBL scenarios
were made ready to apply and in order to reveal out the lack of meaning and the possible problems in
the implementation of the PBL, a preliminary examination was carried out on 5 students.

Findings

In this section, for the purpose of the study the findings obtained as a result of the statistical analysis
of the data gathered with the data gathering tools mentioned in the previous section were given and in
addition the interpretations of the findings were also given. Each sub-problem were evaluated
separately.

According to Mann-Whitney U test results; Before the experimental application, the students who
took part in experimental group (SO=16.63, N:16) and the students who took part in the control group
(SO0=20.00, N:20) “Academic Achievement” points do not show any statistically significant relationship
(U=130.00, p>.05). In this context, it can be claimed that in the both groups, students have similar
motivation level towards learning science.

However, after the application, as it is expected to be, the points differentiates from each other and
a statistically significant relationship occurs (U=47.00, p<.05). When the mean ranks are considered, it
can be understood that experimental group students whose science classes were conducted with PBL
approach have 25.56 points while control group students have 12.85 points. These results show us that
PBL method increased student academic success of experiment group visibly compared to control
group.

According to Mann-Whitney U test results; Before the experimental application, the students who
took part in experimental group (SO=18.38, N:16) and the students who took part in the control group
(SO=18.60, N:20) “Motivation scale for Science and Technology class” points do not show any
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statistically significant relationship (U=158.00, p>.05). In this context, it can be claimed that in the both
groups, students have similar motivation level towards learning science.

However, after the application, as it is expected to be, the points differentiates from each other and
a statistically significant relationship occurs (U=62.00, p<.05). When the mean ranks are considered, it
can be understood that students of the experimental group whose science classes were conducted via
drama activities have 23.63 points while control group students have 13.60 points. These results show
us that PBL method increased student motivation of experiment group visibly compared to control
group.

Discussion, Conclusion & Implementation

This study is consistent with the study of Yesilkayali (1996) to reveal out the effect of using PBL
method in Social Sciences on academic achievement and affective characteristics, the study of Parim
(2001) to reveal out the effect of using PBL method on teaching DNA, chromosome, concepts of gene to
the 8th grade students at elementary school and the study of Ozkardes-Tandogan (2006) to reveal out
the effect of PBL method on academic achievement and learning concepts in Science education Our
study has been supported by the survey conducted by MacKinnon (1999) in order to determine the
effect of PBL method on the academic achievement of the students and on their motivation.

The following recommendations have been given under the light of the findings revealed by this
survey. The PBL method can be used to support achievement and motivation of the students towards
Science and Technology class at elementary schools. The materials developed in this study for using PBL
method in classes can be adapted to Science and Technology classes by the teachers. In-service teacher
training can be organized to inform the teachers how to use PBL method in Science and Technology
classes. The effect of PBL method on academic achievement and motivation in Science and Technology
classes can also be studied in the other units. The effect of the PBL method on achievement and
motivation in the classes like Social Sciences, Maths and Turkish can also be studied. In order to increase
the effect of the PBL method, the implementation process can be extended and the number of the
samples can be extended. While preparing the scenarios used with PBL method, all types of intelligence
should be considered. The effect of PBL method on students’ critical and creative thinking skills can be
researched. Studies can be done on the effect of PBL method on achievement and motivation compared
with other active learning methods.
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