DURUROYA THIYERSITY
FACTULEY OF EDUCARTDY JOURAAR

INSN: 1302-9967
E-ISSN: 2149-116X

Faculty of Education
Journal



ISSN 1302-9967

E-ISSN 2149-116X

CUKUROVA UNIVERSITY

FACULTY OF EDUCATION
JOURNAL

VOLUME: 44 NO: 1

April — 2015
ADANA



Cukurova University Faculty of Education Journal

Owner
Dr. Turan AKBAS (Dean)

Cukurova University Faculty of Education
01133 Adana/TURKEY
Fax: +90 322 338 64 40
e-mail: ozan@cu.edu.tr

Editor Associate Editor
Dr. Ozkan OZGUN M.Ed. Serkan DINCER
Cukurova University Faculty of Education Cukurova University Faculty of Education
01133 Adana/TURKEY 01133 Adana/TURKEY
Fax: +90 322 338 64 40 Fax: +90 322 338 66 88
e-mail: oozgun@cu.edu.tr e-mail: dincerserkan@cu.edu.tr

Editorial Board

Dr. Adnan GUMUS Dr. Ahmet DOGANAY Dr. Asim YAPICI
Dr. Birnur ERALDEMIR Dr. Erdogan BADA Dr. Faruk YILDIRIM
Dr. ismail SANBERK Dr. Mehmet Can SAHIN Dr. Mustafa MAVASOGLU
Dr. Ozgecan TASTAN KIRIK Dr. Ozkan OZGUN Dr. Perihan DINC ARTUT
Dr. Tahir BALCI Dr. Yasare ARNAS AKTAS
Contact
Cukurova University Faculty of Education
01133 Adana/TURKEY

Phone : 490322 338 64 34

Fax ;490322 338 64 40

e-mail . ef@cu.edu.tr

CUFEJ is indexed the ULAKBIM, EBSCO Host, Index Coopernicus, ASOS Index, ProQuest,
Contemporary Science Association, The Central and Eastern European Online Library.

Copyright © 2015
Cukurova University Faculty of Education
All rights reserved

April - 2015



Cukurova University Faculty of Education Journal

List of Reviewers for VVol. 44 — No.1

Dr. Biilent AKSOY Dr. Diler ABA Dr. Gizem K. YILMAZ
Gazi University Bartin University

Dr. Gonca INCE Dr. Kagan BUYUKKARCI Dr. Leyla SARAC
Cukurova University Siirt University Cukurova University
Dr. M. Emre SEZGIN Dr. Miikkerem TAS AKBULUT ~ Dr. Murat GUNEL
Cukurova University Cukurova University TED University

Dr. Mustafa YASAR Dr. Ozgecan TASTAN KIRIK Dr. Ozkan OZGUN
Cukurova University Cukurova University Cukurova University
Dr. Ramazan YILMAZ Dr. Salih PINAR Dr. Sibel YOLERI
Bartin University Marmara University Hitit University

Dr. Zeynep DINC
Cukurova University



INDEX

Cenab TURKERI
Oniki Haftalik Salsa Dans Calismalarinin Vki Ve Statik Dengeye EtKisi.......ccooovviviniiiiiiiiiiicnns 01

Esra KABATAS MEMIS

[Ikogretim 7. Sinif Ogrencilerinin “Kuvvet Ve Hareket” Unitesini Ogrenmelerine
Betimleme Modlarini Kullanmalarinin EEKIST .........ccooeiiiiiiiiiniie s 23

Murat OZDEMIR, Ebru DEMIRCIiOGLU

The Relationship Between Counterproductive Work Behaviours And Psychological
Contracts In PUBLIC High SChOOIS.........cvv i 41

Omer Faruk GOKMEN, Ozcan Erkan AKGUN

Bilgisayar ve Ogretim Teknolojileri Egitimi Ogretmen Adaylarinin Bilisim Giivenligi
Bilgilerinin Cesitli Degiskenlere Gore INCElenmesi .........ccveveiiiiiiiieeiiene e 61

Ali Siikrii OZBAY, M. Naci KAYAOGLU

EFL Teacher’s Reflections towards the Use of Computerized Corpora As a Teaching Tool
IN THEIF CIASSIO0IMS ...t i 85

Vuslat OGUZ, Aysel KOKSAL AKYOL
Problem Cézme Becerisi Olcegi (PCBO) Gegerlik ve Giivenirlik Caligmast ........cocevevevevvcrerererennnns 105

Emrullah ERDEM, Ramazan GURBUZ
An Analysis of Seventh-Grade Students’ Mathematical Reasoning............ccocecvvervrineneeineneienennenns 123

Habibe ALDAG, Ahmet DOGANAY, Liitfiye Sema KOROGLU-ULUTAS

Reasoning Scaffold Model for Instructional Simulation Development and Application .................... 143



PEREN
w

Cukurova Universitesi Egitim Fakiiltesi Dergisi
Cilt: 44 Say:: 1 Sayfa: 01-22

www.cufej.com

Oniki Haftalik Salsa Dans Galismalarinin Vki Ve Statik Dengeye Etkisi

Cenab TURKERI**

®Cukurova Universitesi, Beden Egitimi ve Spor Yiiksekokulu, Adana/Tiirkiye @ CrossMark

Makale Bilgisi

0Oz

DOI: 10.14812/cufe}.2015.001

Makale Gegmisi:

Gelig 03 Ocak 2014
Dizeltme 05 Agustos 2014
Kabul 17 Kasim 2014

Anahtar Kelimeler:
Dans,

Salsa,

Statik Denge,

VK.

Son yillarda dans g¢alismalar giderek artan sayida insan tarafindan yapilmakta olan
eglenceli bir aerobik antrenman g¢alismasidir. Popller muzik kavrami iginde yer bulan
tanimina gore dans bir iletisim bigimidir, insanlar iletisim kurmak igin dans ederler. Bu
¢alisma; Turkiye’de ¢ok sayida uygulayicisi bulunan Latin dans ailesinden Salsa dansi 12
haftalik egzersizinin statik denge degerleri ve viicut kitle indeksi (VKI) iizerine etkisinin
incelenmesi amaciyla yapilmistir. Tamami daha 6nce dans ¢alismamis 10°u kadin, 10’u
erkek 20 kisilik galisma grubu ve sekizi kadin, dokuzu erkek 17 kisilik kontrol grubu bu
¢alismaya gonulli olarak katilmistir. Calismada denek ve kontrol grubunun boy
olgtimleri, agirhk olgiimleri ve Bass Stick Test-Lengthwise denge &lgiimleri alinmistir.
VKi degerleri agirlik/boy? olarak hesaplanmistir. Arastirma verilerine aritmetik
ortalama, standart sapma degerleri hesaplandiktan sonra gruplar arasindaki farklari
icin Mann-Whitney U testi uygulanmistir. Dans egzersizlerine baslanmadan 6nce
egzersizlere katilan ve katilmayanlardan alinan denge ilk test olgimleri arasinda
istatistiksel olarak bir fark ¢ikmamistir, p>.05. Ancak 12 haftalik dans egzersizlerinden
sonra alinan denge son test olgim degerlerine bakildiginda dans egzersizlerine
katilanlar ve katilmayanlar arasinda istatistiksel olarak anlamli bir fark ¢ikmistir p<.05.
ilk test VKi degerleri p>.05 ve son test VKi degerleri p>.05 arasinda istatistiksel olarak
anlamh fark bulunmamistir. Sonug olarak 12 haftalik dizenli yapilan salsa dans
egzersizlerinin statik dengeyi gelistiren bir etkinlik oldugu ancak VKi degerlerini
etkilemedigi saptanmistir.

The Effects of 12 Weekly Salsa Training on Bmi And Static Balance
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In recent years, dance is a fun aerobic training which done by a growing number of
people. According to the definition found in the concept of popular music, dance is a
form of communication, people dance to communicate. Turkey offers a variety of
practitioner found in Latin dance family Salsa and this work conducted for the purpose
of examining the effects of 12 weekly training's on the static balance values and body
mass index (BMI). All have never danced before 10 male, 10 female 20 person subject
group and eight female, nine male 17 person control group joined as volunteers to this
work. In this work the subjects and control group's height measurements, weight
measurements and Bass Stick Test-Lengthwise have been taken. BMI is calculated as
weight/height? values. After calculating the difference between the groups arithmetic
mean, standard deviation of values, Mann- Whitney U test was applied to research
data. Before the start of exercise the subjects and control groups the first balance tests
are not different from each other. p<.05. After 12 weekly dance exercise when looking
at the last test measuring balance value, there is a significant difference between who
dance and don't. p<.05 the first test BMI values, p> .05 was not a statistically
significant difference between. As a result, 12 regular weekly made Salsa dance
exercise is an activity that develops static balance but does not affect the values of
BMI were determined.

"
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Giris

Egzersizin saglga yonelik yararlari yillardir yapilan bircok arastirmayla ortaya konulmustur ve bu
durum genis halk kitleleri tarafindan giderek daha fazla anlagilmakta ve benimsenmektedir. insanlar
zaman ayirip kendi baglarina ya da spor salonlarinda, spor sahalarinda egitmenler denetiminde
etkinliklere katilmaktadir. Bu etkinlikler; fitness, miicadele sporlari, salon danslari, latin danslari, step
aerobik, kort tenisi, squash, ylizme vb. genis bir dagilima sahiptir. Bu sportif etkinlikler basta aerobik ya
da anaerobik enerji metabolizmasi olmak lizere bedenimizin birgok motorsal 6zelligini de etkilemektedir.
Ayrica dlzenli aerobik c¢alismalarda beklenen, viicut yag yizdesinde azalma olmasi ve beden
kompozisyonunda pozitif degismelerdir. Antrenmanlar yoluyla motor beceri gelisimi artar (Donelley, Hill,
Jakopsen vd., 2003; Hockey, 1977; Hyrosomallis, 2011). Bedenin motorsal 6zelliklerinin gelisimi arttik¢a
sporcuda performans da artmaktadir. Bununla birlikte sedanter insanlarda motorsal 6zelliklerin gelisimi
onlarin normal hayatlarinda yaptiklari tim islerde ge¢ yorulma, hareketlerin rahat yapilabilmesi gibi
pozitif sonuclar doguracaktir.

Gunluk islerini stirdliren herkes rutine binmis fiziksel hareket yapilariyla bir siire sorunsuz yasamlarini
devam ettirebilirler. Ancak ayni tarzda tekrarlayan ginliik yasamin fiziksel aktiviteleri giderek kas, kemik
ve iskelet sistemi dahil bircok sistemde (solunum, dolasim sistemleri vb.) gerilemeye gececektir.
Sedanter yasam sirdiiren bireylerin karsilastigl problemlerden birisi de kuvvet, siirat, dayaniklilik gibi
temel motorsal 6zelliklerden her gegen giin kayba ugramalaridir. Clinkii sedanter yasam, gunlik islerini
yapacak kadar hareketle bedenin sahip oldugu temel motorsal 6zelliklerini koruyamaz. Bunu korumanin
ya da gelistirmenin yolu kesinlikle diizenli egzersiz yapmak olacaktir (Muftiioglu, 2003; Ozer, 2006;
Zorba, 2001). Fiziksel hareketsizlik, diinyada 6lime neden olan risk faktorleri siralamasinda dérdiinci
sirada yer almaktadir (diinya genelindeki 6limlerin % 6’s1). Hareketsizlik ylaziinden her yil 3.2 milyon
insan hayatini kaybetmektedir. Yeterince hareketli olmayan insanlar, tim nedenlere dayali mortalite
acisindan %20 ile %30 arasi daha ylksek risk altindadir (Irmak, Torunoglu ve Yardim, 2013).

Dizenli fiziksel aktivite olarak; dans sporu gibi kolaylikla uygulamasi yapilabilen ve kiyafet ya da spor
salonu gibi zorunlu malzeme kisitlamasi olmayan aerobik tabanh ¢alismalar herkese oldugu gibi kisitli
zaman ve imkani olan 6grenciler icin de tavsiye edilebilir. Dans ¢alismalarinin, bir egzersiz yontemi olarak
ele alindiginda slire ve uygulama siddeti olarak Irmak vd. (2013) saglik bakanhginin projesi olarak
uygulamaya konulan “Tirkiye Sagliklh Beslenme ve Hareketli Hayat Programi’'nda” belirtilen temel
egzersiz ilkelerine de uydugu gorilmektedir (Baltaci, 2006). Programda egzersiz tedavisinin haftada bes
gin, 40-60 dk., %50-70 egzersiz siddetinde olmasi dnerilmektedir. Program Tablo 1'de gosterilmistir.

Tablo 1.

Egzersiz Tedavisi (Baltaci, 2006).
Egzersizin Tiirii Egzersizin Sikhig Egzersizin Siiresi Egzersizin Siddeti
Ylruyts, gunluk yasam Her gin  veya 40-60 dk./glinde 1 Hedef kalp atim hizinda
aktivitelerinde artis, haftada en az 5 kez veya 20-30 %50-70 arasinda
dizenli ve  programh gin. dk./gtinde 2 kez. maksimum oksijen
yapilabilen tim kuvvet ve tuketimi olacak sekilde
esneklik egzersizleri. dizenlenmelidir.

Tim diinyada obezitenin bir epidemi seklinde arttig1 ve artmaya devam ettigi raporlanmakta, fiziksel
aktivite ve egzersizin obezite ve obezite ile ilgili diger saglik sorunlarinin dnlenmesindeki roliintin 6nemi
vurgulanmaktadir (Parizkova, 1977). Dizenli fiziksel aktivite, sadece enerji dengesinin diizenlenmesinde
degil, obezite ile gelisen saglik risklerinin ve bu risklere bagh 6lim hizinin azaltilmasinda da énemli bir
role sahiptir (Mcinnis, Franklin, Rippe vd., 2003). Sporun (niversite &grencilerinin sosyallesmesini
sagladigi, onlar toplumla kaynastirdigi ve uyumlarini artirdigi bilinmektedir (Bayazit, Acar, Ates ve
Sagiroglu, 2013). Ayrica, Wheeler (2011) bir ¢alismasinda; sporun toplumda onaylanmis degerleri,
standartlari, yararlari, gorevleri toplum Uyelerine 6gretme islevi oldugunu belirtir. Mikemmel degerleri,



Cenab TURKERI — Gukurova Universitesi Egitim Fakiiltesi Dergisi, 44(1), 2015, 01-22

standartlari ve gorevleri tanimlayan spor, bireyden 6te toplumsal dnemi agir basan etkinliktir (Bulgu,
2013; Bulgu ve Akgan, 2003). Sportif bir faaliyet olarak dans yapmayi tercih etmenin birgok sebebi
bulunsa da fiziksel bir aktivite olarak bedenin yapisinda da bazi etkileri olacaktir. Calismamizda dikkate
alinan temel bakis agisi budur.

Latin dans calismalari 1995 yilindan 1999 vyilina kadar resmi olmayan sekilde Universitelerin
(Hacettepe, Gazi vb.) 6grenci kollari ve kullplerinde yapilmistir. Daha sonra 1999 yilindan 2006 yilina
kadar Cimnastik Federasyonuna bagli olarak ¢alisilmis, 2006 yilindan giinimize Turkiye Dans Sporlari
Federasyonu catisi altinda resmi olarak yapilmaktadir. Hemen her sehirde giderek artan sayida agilan
dans salonlari, dans yapilan mekanlar oldugu gibi Universitelerin kol ve kulliplerine, spor birliklerine
tahsis edilen salonlarda resmi olarak yapilmaktadir.

Popiler muzik kavrami iginde yer bulan tanimina gore dans bir iletisim bicimidir, insanlar iletisim
kurmak icin dans ederler (Lull, 2000). Dans yapilan salonlarin ve dans calisan kitlenin artmasi dans
sporunun bilimsel agidan daha fazla incelenmesi geregini de dogurmustur. Salsa dans antrenmanlari
ortalama 60-90 dk. siren ve tahmini yliklenme siddeti %50-75 arasi aerobik ¢alismalardir. Salsa dans
etkinligine katihmin, agirhigin boy uzunluguna orani olarak bilinen ve viicut agirliginin boyun karesine
béliinerek derecelendirilen-gruplandirilan “Viicut Kitle indeksi (VKi)” degerlerini ne oranda etkiledigi
merak edilen bir durumdur (Carter ve Philips, 1996). VKIi; yetiskin bir insanin viicut agirhginin boy
uzunluguna gore normallik durumunu ortaya koyan bir formildir. Salsa dans galismalarinin aerobik bir
etkinlik olarak, diger tiim aerobik etkinliklerde oldugu gibi viicut yag ylzdesinde azalma ve dolayisiyla
beden kompozisyonunda pozitif bir degismeye yol agmasi beklenir (Muratli, 1997).

Salsa dansi, Kiba’nin “son ve mambo” mizik temeline sahip olmasiyla birlikte Latin Muziginin
Guaracha, Cha-cha-cha, Rumba, Danzon ve Bolero ritimlerine dayanir (Galioglu, 2007). Salsa dans
faaliyetlerinin aerobik enerji yolunu kullanan benzer sportif faaliyetlerden ayrilan yonu; esli yapilmasi ve
hareketler sirasinda eslerin teknik uygulamalarda ve ozellikle tekli ya da ¢oklu dénuslerde hem
kendilerini hem de birbirlerini mazik ritimlerine uygun olarak dengede tutmalari zorunlulugudur. Tim
bunlar dikkate alindiginda dansin dengeyi gelistirmesi de beklenmektedir (Bressel, Yonker, Kras ve
Heath, 2007; Shick, Stoner ve Jette, 1983).

Denge, isim olarak; bir nesnenin veya bir insanin devrilmeden durma hali, muvazene, balans ve
fizikte; birbirini ortadan kaldiran gliclerin sonucu olan durma hali olarak agiklanmistir TDK (2014). Denge
sportif faaliyetlerin hemen hepsinde ihtiya¢ duyulan bir 6zelliktir. Denge hareket edebilmek icin gerekli
bir durumdur ve i¢ ice gegmis olduk¢a karmasik stireglerle saglanabilen bir 6zelliktir (Sirmen, 2008; Tetik,
Kog, Atar ve Kog, 2013). Aksu (1994), dengeyi; sportif performans ve ginlik yasamda fiziksel uygunlukla
birlesimde bulunan 6nemli bir faktor olarak tanimlamistir.

Calismamizda 12 haftalik dans egzersizinin VKi degerleri ve statik denge lizerine etkisine bakilmistir.
Dans sporu her yastan insanin rahatlikla yapabilecegi ve performans sinirlarini zorlamayan eglenceli bir
egzersiz yontemidir. Her yil ¢ok sayida katilimci Gniversitede 6grenci kollari, kulipler ya da se¢cmeli
dersler olarak agilan latin dansi etkinliklerine basvurmaktadir. Genelde haftada bir ya da iki giin 60 dk.
olarak yapilan egitim ¢alismalarina ek olarak haftada bir giin 60 dk. serbest pratik saati verilmektedir.
Tim katilimcilarin serbest kiyafetleriyle (glinlik kiyafet) gelmesine izin verilmekte olup kadinlarin dénis
rahathg icin dansa uygun topuklu ayakkabi giymesi tavsiye edilmekte ancak zorunlu tutulmamaktadir. Yil
icerisinde gruplar halinde gésteri ¢calismalarinin da yapildigi dans egitimi, bahar senlikleri, spor senlikleri
ve cesitli kutlamalar ile acihslarda grup gosterisi seklinde ayrica sergilenme imkani bulmaktadir. Tim
bunlara ek olarak (niversiteler bilinyesinde yarisma gruplari da olusturulmakta ve her vyil
Universitelerarasi dans yarismalari ¢cok sayida katilimciyla yapiimaktadir. Calismamizda (salsa, bachata,
son, merenque ve rueda gibi) ¢esitlilik havuzuna sahip Latin danslar grubundan yaygin olarak ¢alisilan
“Salsa” dansi secilmistir. Dizenli olarak 12 hafta boyunca yapilan ritimli temel yuriydsler, donisler ve
esli calismalari igeren salsa dans egitim egzersizlerinin VKi ve dengeye olan etkileri incelenmistir.
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Yontem

Arastirmaya evrenini Cukurova Universitesi'nde &grenim géren dgrenciler olusturmaktadir. Calisma
grubu Cukurova Universitesi’nde okuyan, herhangi bir sportif aktiviteyle ugrasmayan gonillilik ilkesiyle
¢alismaya katilmayi kabul eden 10 kadin (yas:22.3+1.89 yil, boy:165.846.36 cm, agirlik: 56.9+5.76 kg), 10
erkek (yas:23.2+2.30 yil, boy:173.8+6.70cm, agirhk:74.4+8.79kg) toplam 20 6grenciden olusmustur.
Kontrol grubu Cukurova Universitesi’nde okuyan ve herhangi bir sportif aktiviteyle ugrasmayan ve 12
hafta boyunca normal egitim yasamini devam ettiren gonulltlik ilkesiyle 6lgtimlere katilmayi kabul eden
8 kadin (yas:20.5+0.92 yil, boy:165.4+8.63 cm, agirlik:60.06+6.19 kg), ve 9 erkek (yas:21.89+2.09 yil,
boy:177.818.48 cm, agirlk:77.2+7.99 kg), toplam 17 6grenciden olusmustur (Tablo 2). Denek ve kontrol
grubu son iki yil icerisinde herhangi bir sakatlik, nérolojik ve vestibuler rahatsizlik gecirmemis olanlar
arasindan segilmistir. Katilimcilara ¢alismaya baslamadan énce gondllilik formlari imzalatilmistir.

Tablo 2.
Katilimcilarin Demografik Ozellikleri.

Calisma grubu Kontrol Grubu Toplam

n=20 n=17 n=37

X £Ss X £ Ss X +Ss

Yas (yil) 22.7+£2.10 21.2+1.75 21.8+2.15
Boy (cm) 169.8+7.56 171.9+10.46 170.8+8.94
Agirlik (kg) 65.6+11.52 69.1+11.23 67.2+11.37

Boy olgumleri deneklerin asgari giysileriyle (sort atlet), karinlari ag, ayaklar giplakken ve sabah
saatlerinde, 0.1 kg hassasiyetle dl¢iim yapan NAN marka eczane tipi 6l¢iim aletiyle alinmistir.

Vicut agirhklari deneklerin asgari giysileriyle (sort atlet), a¢ karnina, ciplak ayakla ve sabah
saatlerinde 0.01 hassasiyetle 6l¢lim yapan NAN marka eczane tipi 6l¢lim aletiyle alinmistir.

VKi (kg/m?) viicut agirhginin boyun karesine béliinmesiyle bulunmustur. Tablo 3’de Saglk Bakanlg!
Viicut Kitle indeksi degerlendirmesi verilmistir.

Tablo 3.

Viicut Kitle indeksi Degerlendirme Tablosu.

18.5 kg/m? altinda olanlar zayif

18.5-24.9 kg/m? arasinda olanlar normal

25-29.9 kg/m? arasinda olanlar fazla kilolu

30-39.9 kg/m? arasinda olanlar obez (sisman)

40 kg/m? Gstiinde olanlar ileri derecede obez (morbit)

Statik Denge Olcumleri Bass Stick Test Lengthwise yontemiyle, (2.5 x 2.5 x 30.5 cm.) tahta cubuk
kullanilarak uygulanmistir. Deneklere futbol topuna hangi ayakla vurduklari sorularak tespit edilen
dominant ayaklari Gzerinde eller serbest ve sabit olmayan bacak bukili olarak ayak sabit bacaga
dokunacak sekilde cubugun uzun boyunca ¢iplak ayak (zerinde eller serbest olacak sekilde durmalari
soylenmis ve deneklerin iki deneme yapmasina izin verilmistir. Denge pozisyonu alindigi anda
kronometre calistirilmis ve denek dengesini yitirip biraktiginda ya da bikuli ayagini yere degdirdigi anda
kronometre durdurulmustur (Safrit ve Wood, 1995). Denek ve kontrol gruplarina dérder uygulama
yaptirilarak uygulamalarin ortalamalari kayda gecirilmistir.

Calisma grubu Salsa Dans egzersizleri, 12 hafta boyunca haftada 2 giin 60 dk. olarak Tablo 4’de yazil
zorunlu program uygulanmis ve 1 giin 60 dk. olarak serbest pratik (o tarihe kadar 6grenilenlerin tekrari)
calismasi yaptirilmistir. Salsa dansi icin 1sinma evresi; 10 dk. stireyle 90-120 BPM (Beat Per Minute)
ritimde (ilk 8 hafta essiz ve son 4 hafta esli serbest olarak) ayna karsisinda egitmen lider esliginde
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uygulanmistir. Ana ¢alisma evresi; 50 dk. sireyle 3—6 dakikalik 120-160 BPM ritimli pargalarla ve her

parca sonunda es degistiriimesi istenilerek temel teknik ve esli temel

kombinasyon seklinde

uygulanmistir. Salsa ¢alismalarinda muzik ritmi 8 vurusluktur (4/4) hareketler ilk 4 vurusta 3 adim ve
ikinci 4 vurusta 3 adim olmak Uzere 8 ritimde toplam 6 adimdan olusmaktadir (Ospina, 1996; Rolland

2008).

Temel adim tekniklerinden en énemlisi mambo adimin uygulanisi;

1- Birinci sayida (1 numarali adim) sol ayak ileriye dogru adimlar ve agirlik sol ayaga aktarilr.

2- ikinci sayida sag ayak hafifce kalkip ayni yere tekrar konularak tizerine agirlik tekrar aktarihir (adim
atilmaz).

3- Uglincii sayida sol ayak tekrar baslangig yerine cekilerek agirlik sol ayaga aktarilir.

4- Dordiuncl sayida ayaklar hareket etmez.

5- Besinci sayida (5 numarali adim) sag ayak geriye dogu adimlar ve agirlik sag ayaga aktarilr.

6- Altinci sayida sol ayak hafifce kalkip ayni yere tekrar konularak Gzerine agirhk tekrar aktarilir
(adim atilmaz).

7- Yedinci sayida sag ayak tekrar baslangi¢ yerine c¢ekilerek agirhk sag ayaga aktarilir

8- Sekizinci sayida ayaklar hareket etmez.

Tablo 4.

12 Haftalik Dans Calisma Teknik Tablosu.

Hafta Isinma Dans teknik ¢alismalan
1. Hafta Mambo, Salsa, Capraz, Cucaracha Esli Ag¢ik Tutus Esli Mambo Esli Salsa Adim
) Temel Adim Calismasi Adim Calismasi  Calismasi
> Hafta Mambo, Salsa, Capraz, Cucaracha Egli Mambo Egli Salsa Adim Esli Capraz Adim
' Temel Adim, Dénus Calismalari Adim Galismasi  Calismasi Calismasi
3. Hafta Mambo, Salsa, Capraz, Cucaracha Egli Capraz Cross Body Cross Body
' Temel Adim, Donls Calismalan Adim Calismasi Lead inside Turn
Cross Body
Mambo, Salsa, Capraz, Cucaracha Lead Cross Body
4. Haf Enchufl
afta Temel Adim, Donlis Calismalari Cross Body Outside Turn nehutia
inside Turn
Cross Body
5. Hafta Mambo, Salsa,. Gapraz, Cucaracha Outside  Turn Cortico Dilequeno
Temel Adim, Shine Calismalari
Enchufla
Mambo, Salsa, Capraz, Cucaracha Cortico .
. Haf Dobl |
6. Hafta Temel Adim, Shine Calismalari Dilequeno Cortico Doble  Saccala
7 Hafta Mambo, Salsa,. Capraz, Cucaracha Cortico Doble Saccala Doble  Vasilala
Temel Adim, Shine Calismalari Saccala
Mambo, Salsa, Capraz, Cucaracha Saccala Doble .
8. Haft Vasil Kentuck
atta Temel Adim, Shine Calismalari Vasilala astiense entucky
9. Hafta Mizikle Serbest Esli Isinma Vasilense Coca Cola Sombrero
Kentucky
Coca Col
10. Hafta  Muzikle Serbest Esli Isinma ocatofa La Habana Balsero
Sombrero
s . La Habana .
11. Hafta  Milzikle Serbest Esli Isinma Bayamo Siete Loco
Balsero
B
12. Hafta  Miizikle Serbest Esli Isinma fa\yamo Setenta Abanico
Siete Loco
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Verilerin analizinde SPSS 15.0 paket programinda aritmetik ortalama, + standart sapma degerleri
hesaplanmistir. Varyanslar homojen olmadigindan ve normal dagilima ulasilamadigindan parametrik
olmayan testlerden Mann-Whitney U ile dans egzersizlerine katilan ve katilmayan iki grup arasindaki VKi
ve denge durumlari agisindan farka bakilmistir. Kontrol grubundan iki kadin ve bir erkek ilerleyen
haftalarda spor faaliyetlerine basladiklarini beyan ettiklerinden kontrol grubundan cikartiimis ve
degerleri higbir istatistik hesaplamasina dahil edilmemistir.

Bulgular

Tablo 5’de gosterildigi gibi tim katimcilar denek ve kontrol grubu olmak uzere ikiye ayrilmig, 18’i
kadin (yas: 21.5+1.76 yil, boy: 165.617.22 cm, agirlik: 58.3+5.99kg), 19’u erkek (yas: 21.5+1.76 yil, boy:
165.617.22 cm, agirlik: 58.3+5.99kg) 37 kisiden olusmustur. Katilimcilarin toplam yaslarina bakildiginda
(yas: 21.842.15 yil) oldugu ve % 78.3 gibi yiksek bir ylizdeyle 1,2 ve 3’ci siniflarda okudugu gorilmastar.

Tablo 5.
Kadin ve Erkek Katilimcilar Demografik Dederler.

n=37 Cinsiyet Min Max X+Ss
Kadin n=18 19.0 25.0 21.5£1.76
Yas (yil)
Erkek n=19 19.0 27.0 22.612.24
Kadin n=18 155.0 179.0 165.617.22
Boy (cm)
Erkek n=19 160.0 189.0 175.7+7.65
Kadin n=18 48.5 68.0 58.315.99

Baslangic Agirhk (kg)
Erkek n=19 65.0 90.0 75.7+8.31

Tablo 6.

Katiimcilarin Okuduklari Fakiiltelere Gére Dagihmi.

Okudugu Fakiilte N %
Fen Edebiyat Fakiltesi 8 21.6
Egitim Fakultesi 17 45.9
Ziraat Fakultesi 3 8.1
Miihendislik-Mimarlik Fakiiltesi 1 2.7
iktisadi idari Bilimler Fakiltesi 7 18.9
Beden Egitimi ve Spor Y.O. (Yoneticilik B. ) 1 2.7
Toplam 37 100.0

Tablo 7’de katilimcilarin okuduklari siniflar gésterilmistir. Katilimcilarin (ilk g sirada) %32.4’0 ikinci
sinif, % 24.3'G birinci sinif ve % 21.6’sinin Uglinct sinif 6grencisi oldugu gorilmektedir. Bu durum
katimci 6grencilerin, 6grenciliklerinin ilk yillarinda daha aktif olmak istemelerinden kaynaklanmis
olabilir. Dérdiinci sinif ve hazirlik sinifi 6grencilerinin toplam orani %21.6 olarak bulunmustur.
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Tablo 7.

Katihmcilarin Okuduklari Siniflara Gére Dagilimi.

Okudugu Sinif N %
1. Sinif 9 243
2. Sinif 12 324
3. Sinif 8 21.6
4. Sinif 6 16.2
Hazirhk 2 5.4
Toplam 37 100.0

Tablo 8'de calisma grubunun ilk test ve son test agirhk olgim degerleri verilmistir. Sirasiyla
bakildiginda ¢alisma grubunun ilk test agirlik 6lgim ortalamalari 65.6211.52 kg, son test agirlk 6l¢im
ortalamalari 64.6211.43 kg olarak bulunmustur. ilk test ile son test agirlik 6lglim ortalamalar arasinda
anlamli bir fark ¢gikmasa da (p>0.05 (p=.725)) ortalamalarda 1 kg'lik bir azalma gorilmektedir.

Tablo 8.
Calisma grubu ilk Test ve Son Test Adirlik Olciim Ortalamalari.

Caligma grubu n=20 Min Max X+ Ss
ilk Test Agirlik (kg) 48.5 90.0 65.6+11.52
Son Test Agirlik (kg) 48.0 88.5 64.6+11.43

Tablo 9’da galisma grubunun ilk test ve son test VKi 8l¢iim degerleri verilmistir. Calisma grubu ilk test
VKi degerleri ortalamasi 22.7+2.78 ve son test VKi degerleri ortalamasi 22.3+2.71 olarak bulunmustur.
Calisma grubu VKi degerleri saglik bakanliginin verilerine gére (zayif:18.5 ve alti, normal: 18.5-24.9 arasi,
kilolu: 25-29.9 arasi) normal kabul edilen sinirlar arasinda bulunmaktadir.

Tablo 9.
Calisma grubu ilk Test ve Son Test VKi Ol¢iim Ortalamalari.

Calisma grubu n=20 Min Max X+ Ss
ilk Test VKi (kg/m?) 18.3 27.0 22.7+2.78
Son Test VKi (kg/m?) 18.3 26.7 22.3+2.71

Tablo 10’da ¢alisma grubunun ilk test ve son test Bass Stick denge 6lciim degerleri verilmistir. Calisma
grubunun ilk test denge 6lgcim degerleri ortalamalarina bakildiginda 18.93+12.30 sn, son test denge
olcim degerleri ortalamasinin 23.65+14.27 sn oldugu ve son test Olcim degerinde p<.05 (p=.03)
diizeyinde anlamh bir fark ¢iktigi gorilmektedir.
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Tablo 10.
Calisma grubu ilk Test ve Son Test Bass Stick Denge Ol¢iim Ortalamalari.

Calisma grubu n=20 Min Max X+ Ss
ilk Test Bass Stick Lengthwise (sn) 4.32 64.50 18.93+12.30
Son Test Bass Stick Lengthwise (sn) 8.75 67.43 23.65+14.27*

*p<.05 (p=.03)

Tablo 11’de kontrol grubunun ilk test ve son test agirlik 6lgim degerleri verilmistir. Sirasiyla
bakildiginda kontrol grubunun ilk test agirlhk 6lgim ortalamalar 69.1+11.23 kg, son test agirlik 6lglim
ortalamalari 69.2+11.12 kg olarak bulunmustur. ilk test ile son test agirlik 6lciim ortalamalari arasinda
anlaml bir fark ¢cikmamistir

Tablo 11.
Kontrol Grubu ilk Test ve Son Test Adirlik Olciim Ortalamalari.

Kontrol grubu n=17 Min Max X+Ss
ilk Test Agirhik (kg) 50.5 90.00 69.1+11.23
Son Test Agirlik (kg) 50.5 91.00 69.2+11.12

Tablo 12’de kontrol grubunun ilk test ve son test VKi &lciim degerleri verilmistir. Kontrol grubu ilk
test VKi degerleri ortalamasi 23.33+2.76 ve son test VKi degerleri ortalamasi 23.34+2.73 olarak
bulunmustur. Kontrol grubu VKi degerleri saglik bakanligi verilerine gére normal kabul edilen sinirlar
arasinda bulunmaktadir.

Tablo 12.
Kontrol Grubu ilk Test ve Son Test VKi Olciim Ortalamalari.

Kontrol Grubu n=17 Min Max X+Ss
ilk Test VKi (kg/m?) 18.6 29.40 23.33+2.76
Son Test VKi (kg/m2) 19.0 29.70 23.34+2.73

Tablo 13’de kontrol grubunun ilk test ve son test VKi lgiim degerleri verilmistir. Kontrol grubunun ilk
test denge 6lcim degerleri ortalamalarina bakildiginda 15.42+5.05 sn, son test denge oOl¢lim degerleri
ortalamasinin 15.25+4.44 sn oldugu ve her iki 6l¢lim ortalamalari arasinda anlamli bir fark olmadigi
p>.05 (p=.266) gorulmektedir.

Tablo 13.
Kontrol Grubu ilk Test ve Son Test Bass Stick Denge Ol¢iim Ortalamalari.

Kontrol grubu n=17 Min Max X+Ss
8.34 24.16 15.42+5.05

ilk Test Bass Stick Lengthwise (sn)

Son Test Bass Stick Lengthwise (sn) 9.82 23.64 15.2524.44
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Sonug, Tartisma ve Oneriler

Dizenli egzersiz yapmanin yararlarina yonelik ¢cok sayida ¢alisma bulunmaktadir (Agikada ve Ergen,
1990). Egzersiz yapmanin yararlarina inanmis, her gegen giin artan sayida insan sportif faaliyetlere
yonelmektedir. Sosyal bir faaliyet olarak ya da sadece egzersiz amagh da olsa birgok insan spor
salonlarina, spor merkezlerine ve spor yapilan alanlara ¢alismak-6grenmek amaciyla gitmektedir. Birgok
egzersiz yonteminin fiziksel ya da fizyolojik etkileri uzun yillardan bu yana arastiriimakta ve sonuglar
literatlire yansimaktadir. Eglenceli ve fazladan malzeme ortam ihtiyaci bulunmayan dans c¢alismalari
distuk-orta siddette (%50-75) ylklenmelerle aerobik enerji yolunu kullanan 60-90 dk. ortalama siireli
calismalardir (Diindar, 2012; Ozer, 2006). Tirkiye’de Dans Sporlari Federasyonuna bagl olarak lisansli
4687’si erkek, 3669’u kadin toplam 8356 sporcu bulunmaktadir. Her yil binlerce kisinin devamli galistigi
(Fransa=122000 lisansh dansgi, Erkine, 2006) ve artan sayida yeni baslayan sporcusu olan salsa dans
calisanlara yonelik literatiirde fazla calisma bulunmamaktadir. Yine her egitim-6gretim doneminde dans
yapilan tim Universitelerde ortalama 500-600 civarina ulasan sayida lniversite 6grencisinin (Cukurova
Universitesi 6rnegi ~600 &grenci) acilan kurs, ders ve egitimlere ilgi gsterdigi tahmin edilmektedir.

Bu arastirma salsa dansi 12 haftalik antrenmaninin statik denge degerleri ve viicut kitle indeksi (VKi)
lizerine etkisinin incelenmesi amaciyla yapilmistir. Calismada Cukurova Universitesinde okuyan 10 kadin,
10 erkekten olusan gcalisma grubu ile sekiz kadin, dokuz erkekten olusan kontrol grubu olmak lizere 37
katilimer (yas: 21.8+2.16 yil, boy: 170.848.94 cm, agirlik: 67.2+11.37 kg) yer almistir. Literatlirde salsa
dansi yapanlara yonelik statik denge incelemelerine rastlanilmamustir.

Katihmcilarin fakiltelere gore dagilimina bakildiginda % 45.9’luk bir kesimin Egitim Fakiltesinde ve
%21.6’lik bir kesimin Fen Edebiyat Fakiiltesinde, %18.9’unun ise iktisadi ve idari Bilimler Fakiltesinde
okumakta oldugu anlasilmaktadir. Ziraat Fakultesi, Mihendislik-Mimarlik Fakiltesi ve Beden Egitimi Spor
Yiksekokulundan (Spor Yoneticiligi Bolumu) galismaya katilanlarin toplam yuzdesi ise % 13.5’tur. Spor
egitimi alan bir yiksekokuldan katilimin ¢ok az olmasi ilgingtir. Bu durum spor egitimi alaninda
okuyanlarin sportif aktivitelere zorunlu olarak katilmalari gerektiginden kaynaklaniyor olabilir. $Sahan
2008 yilinda yapmis oldugu bir calismada spor etkinliklerine katilan 6grencilerin fakiltelere dagilimini ilk
Ug sirayla; % 41.6 ile egitim fakiltesinden, % 19.2 ile iktisadi ve idari bilimler fakiltesinden ve % 14.5 ile
mimarlik fakiltesinden oldugunu bulmustur. Bu sonuglar arastirmaya katilan denek ve kontrol
gruplarinin fakltelere gore dagihm oranlariyla 6rtismektedir.

Bu calismada calisma grubuna haftada 2 kez 60 dk.’lk egitim-calisma seklinde 12 hafta sireyle
dizenli olarak salsa dans egzersizleri yaptirilmistir. Antrenmanlar 150m? tamami dans etmeye uygun
tahta parke zemin Uzerinde arastirici tarafindan denetlenmis-yaptirilmistir. Olciimler, baslangigta; 12
haftalik ¢alismalara baslamadan 6nce ve bitiminde; 12 haftalik calismalar bittikten hemen sonra toplam
2 kez yapilmistir.

Arastirmanin sonuglari genel olarak ele alindiginda dans egzersizlerine katilan denek ve kontrol grubu
VKi degerlerinde anlamli bir fark bulunmamasina ragmen ilk test ve son test viicut agirliklarinda ¢alisma
grubunda (galisma grubu ilk test: 65.6kg ve son test: 64.6kg) p>0.05 (p=.725) ortalama 1 kg’lik azalma
gorulmistir. Ancak bu azalmanin istatistik hesaplamalarinda anlamli ¢ikmamasinin sebebi ¢alisma
grubunun saglik bakanhg degerlendirme cizelgelerine gére normal kabul edilen VKi sinirlari arasinda
(Normal VKi:18.5-24.9 arasi) olmasi disiinilebilir. Bir baska sebebinin ise diizenli egzersiz yapmanin;
vicut kompozisyonunda yagh kitlenin azalmasina karsi yagsiz kitlenin artmasina sebep olmasi
sdylenebilir (Unveren, 2006).

Calisma ve kontrol grubundan baslangicta alinan VKi ilk &lglimleri karsilastirildiginda; VKI
hesaplamalarinda (VKi ilk test: calisma grubu 22.7+2.78, kontrol grubu 23.33+2.76) p>.05 (p=.474)
anlamh bir farklihga rastlanmamistir. Calisma ve kontrol grubunun her ikisinin de benzer yas, boy ve
agirlk ortalamalarina sahip olmasi ve dolayisiyla VKi degerlerinde de fark ¢ikmamasi normal bir
durumdur.
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Calisma ve kontrol grubunun 12 haftalik sirenin bitmesinden hemen sonra alinan VKi son
dlgiimlerine bakildiginda VKi hesaplamalarinda (VKi son test: calisma grubu 22.3+2.71, kontrol grubu
23.34+2.73) p>.05 (p=.266) anlamh bir farkliiga rastlaniimamistir. Bu durumun 6zellikle calisma
grubunun egzersizler sirasinda yag kutlesi azalirken yagsiz kas kitlesinde artma olacagl yoninde
(Unveren, 2006) literatiir disiiniildigiinde normal oldugu sdylenebilir. Ancak daha kapsaml bir
arastirma igin ayni galismanin normal VKi=18.5-24.9 arasi degerlerinden daha yiiksek VKi=25-29.9 arasi
degerlere sahip katilimci kitlesiyle ¢alisilmasi gerekir.

Calisma ve kontrol grubundan baslangicta alinan ilk statik denge ol¢iimleri karsilastirildiginda Bass
Stick Test-Lengthwise statik denge oOlglimlerinde (denge ilk test: ¢alisma grubu 18.93+12.30sn, kontrol
grubu 15.4245.05sn) p>.05 (p=.428) anlamh bir fark bulunamamistir. Bunun sebebi olarak g¢alisma ve
kontrol grubunun yakin yas araligina (¢alisma grubu: 22.742.10 yil, kontrol grubu: 21.2+1.75 yil) sahip
olmalari ve her iki grubun dizenli spor yapmayan homojen nitelikte olmasi séylenebilir.

Ancak; Calisma ve kontrol grubunun 12 haftalik calismalarin bitmesinden hemen sonra alinan statik
denge son olgimlerine bakildiginda Bass Stick Test-Lengthwise statik denge 6lcimlerinde (denge son
test: calisma grubu 23.65+14.27, kontrol grubu 15.25+4.44) calisma grubu lehine p<.05 (p=.03) anlamh
fark bulunmustur. Calisma grubunun 12 hafta boyunca diizenli olarak salsa dansi ¢alismalarinin bu
durumu etkiledigi disliniilmektedir. Salsa dansi galismalarinda tekrarlayan ritimde adim sonlanmalari
vucut agirliginin devaml olarak yer degistirmesine yol agmaktadir. Bu agirlik degisimi bazen ileri ve
geriye (mambo), bazen yanlara (cucaracha), bazen ileri gapraz (cross) ve bazen de geri ¢apraz (salsa)
adim ve agirhk degisimlerinden olusur. Adim ve agirhk degisimleri sirasinda dar bir alanda (~2m?)
partnerle olan temasi da bozmadan tekrarlanan teknik calismalarin statik dengeyi -etkiledigi
distntlmektedir.

Sonug olarak salsa dans calismalarinin VKi degerlerine etki etmedigi ancak statik denge gelisimini
pozitif yonde etkiledigi séylenebilir.

10
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Extended Abstract

Introduction

Exercise for health benefits for many decades in researching revealed by members of the wider
public, and this is more and more understood and is being adopted. People take the time on its own, or
in sports halls, sports fields are involved in activities in the control of trainers. When looking at these
events; fitness, combat sports, ballroom dances, latin dances, step aerobics, tennis, racquetball,
swimming, etc. has a wide distribution. This sports activities mainly aerobic or anaerobic energy
metabolism affects many interactions among the body including feature together. Besides regular
aerobic studies expected to be a decrease in body fat percentage and body composition are positive
change. The development of motor skills increases through trainings (Hyrosomallis, 2011). Motoric
development of the body increases the performance of athletes is also increasing. Furthermore
interactions among sedentary people in property development of all jobs in their normal lives, reduce
fatigue, in order to ease of movements such as positive consequences.

Continuing the day-to-day affairs of anyone riding on routine physical movement structures, they can
resume their lives without problems for a while. But the same kind of repetitive physical activities of
daily life are increasingly including muscle, bone and skeletal system, many systems (respiratory,
circulatory systems, etc.) will be to decline. Because the sedentary lifestyle, moving enough to make the
day-to-day affairs of the body can not protect the basic interactions among features. That's the way of
the protection or development definitely will make you exercise regularly. Physical inactivity causes risk
factors of death in the world, ranked fourth in the rankings (6% of deaths worldwide). Because of
inactivity every year, 3.2 million people have lost their lives. People who are not moving enough, based
on mortality from all causes by 30% with 20% in terms of the cross are at a higher risk. One of the
problems faced by individuals who sustain life sedentary force, speed, durability, as well as basic
interactions among property losses every day (Irmak, 2013).

As regular physical activity; Dance sport and the ability to easily, such as implementation of the outfit
or the mandatory constraint is not material, such as aerobic gym-based studies, the possibility of
discretionary time as it is for everyone and is recommended for those students. Dance studies taken as
an exercise method, duration and severity of application as Irmak and his friends (2013), the Ministry of
Health implemented the project "Turkey Nutrition Healthy and Vibrant Life Program" is specified the
basic exercise principles also observed matches (Baltaci, 2006). According to the program exercise
therapy five days a week, 40-60 min, 50-70% must be in exercise intensity. The Program also was shown
in Table 1.

Table 1.
The Treatment of Exercise.

The type of exercise The frequency of The duration of The intensity of
exercise exercise exercise

Walking, the increase in Atleast5 daysa week or 40-60 min/once a day Target heart rate of

activities of daily living, all every day or 20-30 min/2 times a 50-70% of maximum
that can be done on a regular day oxygen consumption
basis and  programmatic must be arranged in
strength and flexibility such a way that
exercises

11
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All over the world in the form of epidemics of obesity continues to rise and an increased, physical
activity and exercise are reported obesity and other health problems related to obesity are not stressed
the importance of the role in the front. Regular physical activity, just not in the regulation of energy
balance, obesity is emerging health risks and these risks and in reducing the mortality rate linked to has
an important role (Mc innis, Franklin, Rippe at all. 2003). It is known that sport provides the socialization
of the college students. In addition, Wheeler (2011) pointed out in a study that sport has a teaching task
function that society approved values, standards, benefits, specifies to the community members. Sport
which defines excellent values, standards and the tasks of the social significance isn't just an individual
activity, its social aspects is more dominant. Bulgu (2013), as a sports activity although many reasons to
prefer a physical activity also in the structure of the body as there will be some effects. In our study, this
is the basic point of view taken into consideration. Latin dance studies from 1995 to 1999 the unofficial
way of universities (Hacettepe, Gazi etc.) have been made by student clubs. Then it studied depending
on Gymnastics Federation between 1999 and 2006, works the Turkey Dance Sports Federation under the
umbrella of officially maintained since 2006. Now a growing number of dance halls opened in every city,
dance venues as well as the branch of universities and clubs, sports halls officially allocated to unity is
carried out.

According to the definition found in the concept of popular music, dance is a form of communication,
people dance to communicate (Lull, 2000). The dance halls and the increase in mass of workers from a
scientific point of dance sport has resulted in the need for further investigation. Salsa dance practice is,
on average, 60-90 minutes long and between 50-75% of the estimated intensity aerobic work. Salsa
dance activity participation, weight height length ratio known as body weight divided by height squared
divided by the graded-grouped "Body Mass Index (BMI)" values to what extent affect is a wondered
condition (Carter, 1996; Ministry of Health, 2014). BMI; adult size by the length of a person's body
weight is a formula that sets forth the status of normality. Salsa dancing as an activity aerobic work, as in
all other aerobic activity a decrease in body fat percentage and therefore lead to a positive change in
body composition is expected (Muratli, 2000). Salsa dancing, Cuba's "latest and mambo" music base
with relatively Latin Music of the Guaracha, Cha-cha-cha, Rumba, Danzon and Bolero rhythms are based
on, (Galioglu, 2007). Salsa dance aerobic activities like using energy path separated from the direction of
sporting activities; Paired done and the technical implementation partners and especially during
movements of single or multiple turns in both themselves and each other according to the rhythm of
music is required to keep it in balance. All these considerations are also expected to improve stability of
dance, (Bressel, 2007). Equilibrium, as the name; Stop before the overthrow of an object or a person
appeared, equilibrate, balance and physics; Eliminating each other as a result of the stopping power as
the case is described, (TDK, 2014). Balance is needed in almost all sporting activities is a feature. Balance
is a necessary condition to be able to move quite complex and intertwined processes is a feature that
can be provided. Aksu (1994), describe the balance; sports performance and convenience in everyday
physical combination as a major factor.

In our study of dance sports and static balance effects on BMI values were examined. Dance sport is a
funny method that all age groups can easily do and does not enforce the limits. Every year a large
number of participants in college student's clubs or electives refers to the latin dance events. Usually
one or two days a week training in addition to their work as 60 minutes one day a week provides free
practice time 60 minutes. All participants with a free outfit (everyday clothing) are allowed to come and
dance for the convenience of the return of women to wear high-heeled shoes are recommended are
appropriate, but are mandatory. During the year the work is done in groups, show dance training, spring
festivals, sports festivals and various celebrations as the opening show in the group also finds the
possibility to display in addition to all of these groups are also created competition in universities and
inter-university competitions each year is done by a large number of participants. In our study (salsa,
bachata, son, as merenque and rueda) the diversity of the pool with a group of widely studied Latin
dance "Salsa" dance is selected. The basis for 12 weeks of regular walking rhythm, turns and partner
work salsa containing BMI and balance training exercises, which were investigated.

12
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Methods

Our study population is composed of students in Cukurova University Sample group and the control
group is composed of two different subjects. Studying in Cukurova University groups of subjects, not
engaged in any sporting activity with the principle of voluntary participation in the study of 10 women
(age: 22.31£1.89 years, height: 165.8+6.36 cm, weight: 56.9+5.76 kg), 10 men ( age: 23.2+2.30 years,
height:173.8+6.70cm, weight:74.4+8.79kg) totally 20 people involved. Control group which studying in
Cukurova University and not deal with any sporting activity and normal training for 12 weeks of life on
the principle of measuring volunteering to participate in perpetuating that accept 8 women (age:
20.5£0.92 years, height: 165.418.63 cm, weight: 77.217.99 kg) totally 17 people involved, (table 2),
Subjects and control group within two years, any disability, neurological and vestibular are chosen from
among those that have been passing discomfort. The subjects participated in the study and control
groups before starting to work on voluntary forms were signed.

Table 2.
Demographic Characteristics of Participants.

Experimental Group Control Group Total

n=20 n=17 n=37

X £Ss X +£Ss X £Ss
Age (year) 22.7+£2.10 21.2+1.75 21.8+2.15
Height (cm) 169.817.56 171.9+10.46 170.8+8.94
Weight (kg) 65.6+£11.52 69.1+11.23 67.2+11.37

Height measurements, subjects with minimum clothing (shorts, shirts), on an empty stomach in the
morning barefoot and 0.1 kg precision measuring instruments for the measurement has been taken by
Nan brand pharmacy type.

Body weights of the subjects with minimum clothing (shorts athletes), on an empty stomach, 0:01 in
the morning barefoot and precision measuring instruments for the measurement has been taken by Nan
brand pharmacy type.

BMI (kg / m?) were calculated by dividing body weight by height squared In Table 3, the Ministry of
Health Body Mass Index assessment is given.

Table 3.

Body Mass Index Assessment Table.

18.5 Under kg/m? thin

18.5-24.9 Between kg/m? normal

25-29.9 Between kg/m? overweight

30-39.9 Between kg/m? obese

40 Over kg/m? Severely obese (morbid)

Static Balance Test Lengthwise method of measuring Bass stick, (2.5 x 2.5 x 30.5 cm) was applied
using a wooden stick. When asked which they shot with the soccer ball test subjects are identified by
dominant feet hands-free and non-constant leg bent to touch the rod hard leg legs as long as free hands
on bare feet through the they were told to stop and it is allowed to make two attempts. A timer is
initiated as soon as received balance position and releases the subject loses balance or twisted onto the
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ground at the time of touching the stopwatch is stopped, (Safrit, 1995). Has been built with four test
subjects and control groups application were recorded averages of these applications.

Salsa Dance studies subject group, 2 days per week for 12 weeks 60 min obligatory programs
implemented in Table 4 and the free practice 1 day 60 min (until then repeat what has been learned)
study was commissioned. Salsa Dance Warm-up phase; 10 min for a period of 90-120 BPM (Beat Per
Minute) with the rhythm (the first 8 weeks as unique and releases pairs last 4 weeks) in front of the
mirror has been accompanied by leading trainer. Home study period; 3-6 minute for 50 min at 120-160
BPM rhythm parts, and each part to be replaced eventually voluntarily partner and paired basic
fundamental techniques were applied in combination Rhythm of salsa music in the work to eight strokes
(4/4) move four strokes in the first and second four-hit third step 3 to step 8 rhythm consists of a total of
6 steps.

One of the most important basic step technical mambo step implementation;
1- The first number (step 1) left foot steps forward and the weight is transferred to the left stand

2- The second number of your right foot slightly up and to the same place again by putting on the
weight is transferred again (step are thrown).

3- The third pulled from the start instead of left foot again weight is transferred to the left stand.
4- The fourth number of feet does not move.
5-The fifth number (step 5) east steps right foot back and the weight is transferred to the right foot

6- Number 6 in the sixth left foot slightly up and transferred back to the same place again, putting
weight on (step not thrown)

7-Number seven instead of starting right back pulling weight is transferred to the right foot
8-Number 8 eight feet do not move

In analyzing the data in SPSS 15.0 package program mean, + standard deviation values were
calculated. Since there is no homogeneous variances and unreachable normal distribution, non-
parametric Mann-Whitney U tests running and dancing with two non-working group in terms of the
difference between BMI and balance statuses is deprecated. 2 females and 1 male in the control group
start sports activities in the following weeks, they declared that they were removed from the control
group and the values are not included in any statistical calculations.

14



Table 4.

Cenab TURKERI — Gukurova Universitesi Egitim Fakiiltesi Dergisi, 44(1), 2015, 01-22

12-Week Study Technical Chart.

Week Warm-up Technical dance exercises

1" week Mambo, Salsa, cross, Paired open-handed Paired mambo step Paired salsa step
Cucaracha, basic step traction training training training

2" week Mambo, Salsa, cross, Paired mambo Paired salsa step Paired cross step
Cucaracha , basic step, training training training
turning exercises

3" week Mambo, Salsa, cross, Paired cross Cross Body Lead Cross Body inside
Cucaracha , basic step, training Turn
turning exercises

4™ week Mambo, Salsa, cross, Cross Body Lead Cross Body Outside Enchufla
Cucaracha , basic step, Cross Body inside Turn  Turn
turning exercises

5™ week Mambo, Salsa, cross, Cross Body Outside Turn Cortico Dilequeno
Cucaracha , basic step, Enchufla
shine exercises

6" week Mambo, Salsa, cross, Cortico Cortico Doble Saccala
Cucaracha , basic step, Dilequeno
shine exercises

7" week Mambo, Salsa, cross, Cortico Doble Saccala Doble Vasilala
Cucaracha , basic step, Saccala
shine exercises

8™ week Mambo, Salsa, cross, Saccala Doble Vasilense Kentucky
Cucaracha , basic step, Vasilala
shine exercises

9" week Paired free warming up Vasilense Coca Cola Sombrero
exercise with music Kentucky

10" week Paired free warming up Coca Cola La Habana Balsero
exercise with music Sombrero

11" week Paired free warming up La Habana Bayamo Siete Loco
exercise with music Balsero

12" week Paired free warming up Bayamo Setenta Abanico
exercise with music Siete Loco

Results

As shown in Table 5, all participants divided into experimental and control group, 18 women (age:
21.5 + 1.76 years, height: 165.6 + 22.7 cm, weight: 58.3 + 5.99kg), 19 men (age: 21.5 + 1.76 years, height:
165.6 £ 22.7 cm, weight: 58.3 + 5.99kg) was composed of 37 people. When looking at the total age of
participants (age: 21.8 + 2.15 years) and with such a high percentage of 78.3% of participants are first,
second, and third class.
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Table 5.
Male and female Participants (both groups) Demographic Values.

n=37 Gender Min Max XtSs

Age (year) woman n=18 19.0 25.0 21.5+1.76
man n=19 19.0 27.0 22.6+2.24

Height (cm) woman n=18 155.0 179.0 165.6+7.22
man n=19 160.0 189.0 175.7+£7.65

Starting  weight woman n=20 48.5 68.0 58.315.99

(ke) man n=18 65.0 90.0 75.748.3

Table 6 shows the faculties of participants. According to this table, 45.9% of participants in the
Faculty of Education and the Faculty of Science at 21.6s%, while 18.9% are studying at the Faculty of
Economics and Administrative Sciences Faculty of Agriculture, Faculty of Engineering and Architecture
and the School of Physical Education and Sports of the total percentage of study participants were
13.5%. There is no student from other faculties.

Table 6.
Distribution of Participants According To Their Departmental Faculty.

Faculty n %
Arts and Sciences Faculty 8 21.6
Faculty of Education 17 45.9
Agricultural Faculty 3 8.1
Engineering and Architecture Faculty 1 2.7
Faculty of economics and administrative sciences 7 18.9
physical education and sport department 1 2.7
Totally 37 100.0

Table 7 shows the classes of the participants. Participants (first three) 32.4% the second year, 24.3%
and 21.6% of first class and third-grade students. Fourth grade, and preparatory students were found to
be 21.6% of the total.

Table 7.
Distribution of Participants According To Their Departmental Class.

Grade N %

1" grade 9 24.3
2" grade 12 324
3" grade 8 21.6
4" grade 6 16.2
Preparation class 2 5.4
Totally 37 100.0
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In Table 8 in the first test and the last of a group of test subjects weight measurement values are
given. When looking at the first of a group of test subjects respectively weight measuring averages, 65.6
+ 11.52 kg, final test weight measuring averages, 64.6 £ 11.43 kg respectively. The first test with the last
significant differences between test weight measurement average not (p > 0.05 (p =. 725)) observed a
decrease in average 1 kg.

Table 8.
The First Test and Final Test Weight Measurement Averages of Subject Group.

Subject Group n=20 Min Max X+ Ss
First test weight(kg) 48.5 90.0 65.6+11.52
Final test weight(kg) 48.0 88.5 64.6+11.43

The first group of test subjects in table 9 and the final test is given to BMI measurement values. The
average values for the first test subject group BMI 22.7 + 2.78 and the average values in the last test, BMI
22.3 + 2.71 respectively. Subject group according to data of the Ministry of health’s BMI values (18.5 and
under weak, normal: 18.5-24.9, the overweight: 25-29.9) was between the normal accepted limits.

Table 9.
The First Test and Final Test Group subjects BMI Measurement Averages.

Subject group n=20 Min Max X+ Ss
First test BMI(kg/m?) 18.3 27.0 22.7+2.78
Final test BMI(kg/m?) 18.3 26.7 22.3+2.71

Table 10 in the first group of subjects tested and given the last measurement values test Bass Stick
balance. The first group of test subjects balance when looking at the average measured values of 18.93 +
12: 30 second, the final test balance measurement values the average of 14.27 second and the last test
of the measuring 23.65 worth p < .05 (p =. 03) level out any significant difference can be seen.

Table 10.
The First Test and Final Test Group Subjects Bass Stick Balance Measuring Averages.

Experimental Group n=20 Min Max Xt Ss
First Test Bass Stick Lengthwise (sec) 4.32 64.50 18.93+12.30
Final Test Bass Stick Lengthwise (sec) 8.75 67.43 23.65+14.27*

*p<.05 (p=.03)

In table 11 the first test and final test of the control group and weight measurement values are
given. When looking at the first test of the weight control group, respectively measuring average 69.1
11.23 kg, final test weight measuring averages, 69.2 + 11.12 kg respectively. There isn't a significant
difference between the first average weight measurement test and the final one.
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Table 11.
The First Test and The Final Measurement Weight Average Test Of Control Group.

Control group n=17 Min Max X+Ss
50.5 90.00 69.1+11.23

First test weight (kg)

Final test weight (kg) 505 91.00 69.2+11.12

In table 12 in the first test and final test of the control group were given BMI measurements The first test
of the control group, mean BMI values + 2.76 23:33 and 23:34 final test mean BMI values were found to
be + 2.73 BMI values of the control group, according to health ministry data are within the limits
considered normal.

Table 12.
In The First Test and Final Test Control Group BMI Measurement Averages.

Control group n=17 Min Max X+Ss
First test BMI(kg/m?) 18.6 29.40 23.33+2.76
Final Test BMI (kg/m?) 19.0 29.70 23.34+2.73

Table 13 in the first test and final test of the control group were given BMI measurements The first
test measured the average values of the control group when looking at the balance of 15.42+5.05 sec,
the final test average balance measurements is 15.25+4.44 sec, and each is not a significant difference
between the two measurements, averages can be seen, (p=.266).

Table 13.
The First Control Group Test and The Final Test Bass Stick Balance Measuring Averages.

Control group n=17 Min Max X+Ss
First Test Bass Stick Lengthwise (sec) 8.34 24.16 15.4245.05
9.82 23.64 15.25+4.44

Final Test Bass Stick Lengthwise (sec)

Discussion and Conclusion

There are lots of working about regular exercise benefits. Convinced of the benefits of exercise, a
growing number of people are turning to sports activities As a social activity or just for exercise though
many people going to learn sports halls, sports centers and sports facilities. Many exercise physical or
physiological effects are being investigated and the results reflected in the literature over the years.
Dance studies are funny and do not require extra materials at low-moderate intensity (50-75%) with the
installation using the average 60-90 minutes term of aerobic energy pathways. In Turkey, according to
the Federation of Dance Sport there are 4687's licensed male, 3669 female totally 8356 athletes.
However every year thousands of people that operate continuously (France = 122000 licensed dancer,
Erkiner 2006) and an increasing number of athletes with beginners salsa dancing, there isn't more work
for the employees in the literature. Still, each academic period dance around all universities reached an
average of 500-600 number of University students (Cukurova University example 600 students) opened
courses, lessons and training is estimated interest. This research is part of the static balance of salsa
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dance 12 weekly training values and body mass index (BMI) was conducted for the purpose of examining
the effects. The majority of training and studying at the Department of Education of Cukurova University,
Faculty of Arts and Sciences (67.5%) student 10 women, 10 men and 8 women, consisting of subjects
group, the control group consisted of nine men, including 37 participants (age: 21.8 + 2.16 years, length:
170.8 + 8.94 cm, weight: 67.2 + 11.37 meters kg) took place. Literature review of static balance for
making salsa has not been found.

When the distribution of respondents according to their faculties 45.9% and 21.6% in the Faculty of
Education at the Faculty of Science and Letters, while 18.9% of reading at the Faculty of Economics and
Administrative Sciences is understood that Faculty of Agriculture, Faculty of Engineering and
Architecture and the School of Physical Education and Sports, the total percentage of the study
participants was 13.5% Field of education from a college sport participation is interesting that very few
Read this case those in the field of sports training required to participate in sporting activities may be
due when necessary Sahan made in 2008 in a study of students who participate in sports activities for
the first three faculties distribution respectively; 41.6% of faculties of education, with 19.2% and 14.5%
from the Faculty of economics and administrative sciences from the Faculty of Architecture has found
that with This results in the research subjects and the control group is consistent with the distribution
rate to the faculties.

In this study, the subjects of training 60 min twice a week to the group-working for a period of 12
weeks on a regular basis in the form of salsa dance practice are built. Appropriate to dance the entire
150 m? wooden hardwood trainings on the ground searching audited by-was built. The measurements
originally; 12 weeks before the start and at the end of the work; they immediately after 12 weeks of
study, made a total of 2 times.

Results of the study generally taken as a dance workshop participating subjects and the control group
BMI in the lack of significant differences, although the first test and final test in body weight of the
subject group (test group first test: 65.6kg and final test: 64.6kg), p> 0.05 (p = .725) were decreased an
average of 1 kg However, the reason for this decrease is not significant in statistical calculations groups
of subjects according to the health ministry assessment schedule is considered normal limits of BMI
(normal BMI: 18.5-24.9) to be considered. Another reason is the exercise routine; counter the loss of fat
mass, lean body mass in the composition to cause the said increasing, (Unveren, 2006).

The subjects in the control group initially received and BMI compared to the first measurement; In
the calculation of BMI (BMI first test: test group was 22.7 + 2.78 in the control group 23.33+ 2.76), p> .05
(p = .474), no significant differences were found. Both experimental and control groups of similar age,
height and weight, and hence to have an average BMI is normal to get noticed in

Experimental and control groups of 12 weeks of work immediately upon completion received BMI
recent measurements considering the BMI in the calculations (BMI final test: test group 3.22 £ 2.71 in
the control group 23.34 + 2.73), p> .05 (p = .266), no significant differences were encountered. This
situation is especially during the exercise subjects group decreased fat mass increase in lean muscle
mass will be, Unveren (2006) considering the literature can be said to be normal. However, a more
comprehensive research work is the same as for normal BMI = 18.5-24.9 have higher values of BMI
between = 25-29.9-to-working with participatory audience must have values.

Subjects and those of the control group initially received the first static balance measurements
compared measurements of static balance Test-Bass Stick Lengthwise (balance the first test: Analysis
18.93 + 12.30 sec, control group, contrary to 15.42 sec), p >. 05 (p =. 428) significant differences were
not found. The reason for this is that the age range of the subjects and the control group (Group of
subjects: 22.7 + 2.10 years, control group: 21.2 + 1.75 years) and have both groups can be said to be
homogeneous non-regular sport.

However; The 12-week trials of the test subjects and the control group received immediately after
the end of the static balance when looking at the last measurement of the static balance measurement
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of Test-Bass Stick Lengthwise (balance the final test: Analysis 23.65 + 14.27, control group 15.25 + 4.44)
in favor of a group of subjects p < .05 (p =. 03) no significant difference has been found. Subject group for
12 weeks on a regular basis, it is thought that this situation affects the salsa dance. Salsa dance steps in
the end recurrent in the work rhythm of body weight leads to a constantly changing place. This weight
change sometimes forwards and backwards (mambo), sometimes sideways (cucaracha), sometimes
forward Cross (cross) and sometimes cross back (salsa) step and weight consist of the change. Step and
weight changes are a narrow area (~2m?) during the partner contact is repeated without disturbing the
balance of technical studies is thought to be affected by static balance. As a result, salsa dancing does
not influence the BMI value, but it can be said positively affects the development of static balance.
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Bu galismanin amaci, ilkdgretim ikinci kademe Ogrencilerinin betimleme modlarini
(resim, grafik, matematiksel ifade ve metin) kullanmalarinin “ kuvvet ve hareket”
initesini 6grenmeleri Uzerine etkisini arastirmaktir. Calisma Erzurum ilinin Horasan
ilcesinde bir deney ve bir kontrol olarak toplam iki sinifta gergeklestirilmistir. Gruplar
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tek fark ise 6grencilerin konu sonunda hazirlamis olduklari 6devlerin igeriklerinin farkli
olmasidir. Konu bitiminde bir grup; kitaplarinda yer alan konu sonu degerlendirme
sorularini cevaplandirarak galisma yapragi hazirlarken diger grup ise konu bitiminde
farkli betimleme tirlerini kullanmayi saglayan c¢alisma yapragl hazirlamiglardir.
Calismada 16 goktan segmeli ve 5 agik uglu sorudan olusan 21 soruluk konu tabanl
basari testi, 6n ve son test olarak kullaniimigtir. Konu tabanl basari testinin guvenilirlik
cronbach’s alpha katsayisi .71 olarak belirlenmistir. Ayrica, 6grencilerin hazirlamig
olduklar 6devler de veri toplama araci olarak kullaniimistir. Galismanin sonuglari,
ogrencilerin betimleme modlarini tanimalarinin ve sistematik olarak kullanmalarinin
O0grenmelerine katki sagladigini gostermistir.
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The purpose of this study was to investigate the impact on secondary school students’
learning “force and motion” unit using modal representations (pictures, graphics,
mathematical expressions and text). The study involved two 7th grade classes as one
control and one treatment in a Horasan county of Erzurum. Either group was taught by
the same teacher and applied the same instruction methods. The only difference
between groups that student’s prepared different task at the end of the topic.
Students of one group prepared worksheet which answered question at the end of the
topic matter contained in the books as individual. In the other group prepared
worksheet which made to use different modal representation at the end of the
subject. The study consists of 21 questions of which 16 multiple-choices and five were
open-ended subject-based achievement test, was used as pre-and post-test. The
reliability measure of the topic based test, Cronbach’s Alpha found to be .71. Also, it
was used as data collection tool; students’ tasks. The results of the study showed that
students to recognize of multi modal representation and systematic use of them
benefit their learning.
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Giris

Anlamli 6grenme; 6grencinin, tipki bir bilim insani gibi gereksinim duyulan bilgiyi ortaya ¢ikarmaya ve
degerlendirmeye yonelik etkinliklerde bulunmasi, aktif olarak bilgi tGretmeye ve edinme g¢abalamasi ve
bunu uygun sekillerde tartismaya sunmasi olarak nitelendirilmektedir (Milli Egitim Bakanligi, 2006). Fen
dersleri anlamli 6grenmeyi vurgular (Yore, 2000). Ogrencilere, fen derslerinde 6grendikleri ile giinliik
yasamda karsilastiklari durumlar anlamh olarak birlestirmeleri igin firsat verilmesi gerekmektedir.
Ogrenme aktiviteleri ise &grencilerin fenle ilgilenebilmesi icin tasarlanmalidir. Rivard (2004) bu
aktivitelerin, 6grencilerin bilgi siirecini destekleyen bilim fikirleri hakkinda konusma ve yazmalarini
icermesi gerektigini belirtmistir. Bu ylizden 06grencilere, fen ve teknoloji derslerindeki 6grenme
deneyimlerini; kendi bulgulari ve anladiklarini sunma firsatlari taniyarak 6grenmeleri gereken kavramlari
ifade etme ve yazma firsatlarini kullanip hem dil becerilerini gelistirmesi, hem de ilgili konuyu daha iyi
anlamasi saglanmahdir (MEB, 2006).

Yazma farkli sekillerde tanimlanmistir. Ornegin Yore, Bisanz ve Hand (2003) yazmayi; bilginin sade
gosteriminden ¢ok 6grencileri igine alan bir 6grenme araci olarak; Hand, Prain, Lawrence ve Yore (1999);
o0grenenlerin bilgi ve anlamalarini yapilandirmayi, kendi kavramlarini artirma ve bilimsel okuryazarlk igin
rehberlik etmeyi saglayan epistemolojik bir arag olarak; Mason ve Boscolo (2000) ise; bir olayi diistinme,
nedenlerini ortaya koyma ve tartismalari agiklamak icin kullanilan bir yol olarak tanimlamislardir. Yazma
kavramlar arasinda sistematik baglantilar olusturma, distnceleri agiklama, manipiile etme, kesfetme,
gozden gecirme, disiplinler arasi konulari 6grenmeyi saglamasi (Keys, 1999) ve dahasi; bilgiyi tutarh ve
diizenli hale getirmede 6nemlidir (Rivard & Straw, 2000). Rivard (2004), yazmanin ancak; 6grenenler igin
icerigin yeni olmasi, bir sonug icin hazirlanmasi ve 6grenenlerin uygun yorumlama ve cevaplama yapma
durumunda anlamaya yardimci (heuristic) bir arag oldugunu belirtir. Galbraith ve Rijlarsdam (1999)
yazma yaklasiminin temel hedefini; metin igerisindeki yanhs kelimeleri diizeltmeden ziyade dusiincelerin
degerlendiriimesi ve vyapilandiriimasi gereken metinlerde muhatabi ikna etmek olduguna vurgu
yapmistir. Bu sebepten dolayl yazma; 6grenme icin bir merkezdir ve yazilanlar lzerinde daha fazla
diisinmeyi gerektirir. Yazma bilissel bir suregtir ve yazma islemi boyunca bir bilgi, diger bilgiler ile
baglanti yapilarak (Hand et al., 1999) bir bitlin icerisinde verilir. Bu bakis acilari isiginda, literatiirde fen
6grenme icin yazmanin kullanilmasi son yillarda 6nemli olmustur. Hatta, son yirmi yildir cogu arastirmaci
yazmanin; Ogrencilerin zor alanlari anlamalari, elestirel bir bicimde duslinmeleri ve yeni bilgiyi
yapilandirmalarinda 6nemli olduguna vurgu yapmislardir (Klein,2000; Emig, 1977). Lise ve Universite
Ogretmenleri; 6zet yazma, not tutma, serbest yazma, makale yazma gibi 6g§renme amagli yazma
stratejilerinin birgogunun pozitif etkilerinin oldugunu belirtmislerdir (Keys, 1999). Klein (2000) ise
ilkégretim siniflarinda 6grenme icin yazma etkinliklerinin (zerinde durulmasi gerektigine vurgu
yapmistir. Hatta Klein, ilkogretim seviyesindeki 6grencilerin fen derslerinde fikirlerini acik bir bicimde
ortaya koyabilecekleri, silire¢ igerisinde onlarin da etkin bir sekilde bulunacaklari ortamlarin
olusturulmasi gerektigine ve bu sayede 0Ogrencilerin bilimsel olgulari daha net kavrayabileceklerini
belirtmistir. Ogrenme icin yazmanin kullanimi kavramsal degisimi gerektiren yeni konulari anlamayi da
sagladigi icin (Mason & Boscolo, 2000) egitim ortamlarinda kullanilmasi dnemlidir.

Yazmanin farkh betimlemeleri, kavramsal anlamayi kolaylastirmada 6nemli bir faktor olarak
gorilmektedir (Keys, 1999). Ogrenciler, bazi kavramlari aciklamak icin farkli betimlemeleri (6rnegin;
metin, grafik, resim...) kullanirlar. Her bir betimleme farkli amaca hizmet etmektedir. Ornegin nicel bir
veriyi sunarken matematiksel bir ifade ve grafik kullanilabilirken, nitel veride diyagram kullanilabilir.
Hatta Ogrenciler her bir betimlemenin 6zelligini bilerek kullanmasi, konularin derinlemesine
anlasilmasini saglamaktadir (Ainsworth & Van Labeke 2004). Tytler, Prain ve Peterson (2007) metin,
grafik, tablo, resim, diyagram, liste, matematiksel ifade gibi modlari iceren modsal betimlemeler yazarak
o6grenme aktivitelerine katildiginda 6grencilerin lzerinde calisilan liniteyi kapsamh ve derinlemesine
dgrenmesine fayda sagladigini ileri siirmistir. Ogrenmenin dogasinda, bilginin anlamlandiriimasi sdz
konusudur. Bilginin farkl formlarda sunulmasi 6grencinin daha fazla bilimsel bilgi ile i¢ ice olmasini
gerektir ki, buda 6grencilerin ilgilendikleri kavramlari daha iyi anlamlandirmalarini saglar (Waldrip et all.,
2006). Coklu modsal betimleme ile 6grenme; 6grenenlerin etkili 6grenmeyi gerceklestirirken belli
modlara bagli kalmaksizin (Prain & Waldrip, 2006) farkli modlari anlamalari, modlar arasindaki transferi
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saglamalari ve betimlenen bilimsel bilgide bu modlarin kullanimini koordine etmek olarak tanimlanabilir
(Yesildag, Gilinel & Buytiikkasap, 2008).

Goklu betimlemeler (multi modal), bilimsel diistince ve bulgulari sunmak igin farkli formlarin, bilim
soylevi 1siginda kullaniimasina baglanti yapar (Rocke, 2001). Betimleme modlari bu baglamda gergek
bilim ile iletisim yolu ile paylasilan bilim arasindaki déniisim mekanizmasidir. Bu nedenle hem yapilan
hem de paylasilan bilimi 6grenmede donlisim mekanizmasi fen egitiminin 6nemli bir degiskenidir.
Betimleme modlarinin, islevlerini ve kullanim sekillerini 6grenmek kavramsal bilim 6grenmede
arastirmacilar tarafindan son dénemlerde vurgu yapilan bir arastirma alanidir (Waldrip, Prain & Carolan,
2006). Ainswort (2006), coklu betimlemelerin tamamlama, kisitlama ve yapilandirma olarak tg temel
gorevi oldugunu ifade etmistir. Tamamlamada; bir agiklamada yetersiz kalan betimlemenin yaninda
diger betimleme tamamlama gorevi Ustlenir. Clinkl her bir betimlemenin icerigi farklidir ve 6grenenlerin
her bir betimlemeden daha fazla fayda saglayacagi duslinilebilir. Bir betimleme diger betimlemenin
yorumunu kisitlayabilir. Ornegin, metin ile anlatilan bir olay icin resim verilmesi, metin yorumunun
daralmasini saglar. Bu durumda, her iki betimlemenin kullaniimasi tek betimleye gbére daha aciklayici
olabilir. Bazi durumlarda 6grenenlerin bilgileri entegre etmelerinde bir betimleme yetersiz kalabilir.
Birden fazla betimlemenin kullaniimasi soyutlama, genisletme ve iliskilendirmede birbirine yardim eder
ve bilginin yapilandirilmasi saglanabilir.

Bir olayi veya olguyu daha iyi anlamak icin kullanilan betimlemelerin ve bu betimlemelerin 6grenme
ve anlamadaki fonksiyonlarinin birlestirilmesi gerekmektedir (Schnotz & Lowe, 2003). Schnotz ve
Bannert (2003) calismalarinda 6zellikle egitimsel materyallerin dizayninda metin ve resimlerin bir arada
kullanirken ¢ok dikkatli olunmasi gerektigine vurgu yapmistir. Cinkl yazarlar farkl iki betimlemenin
birbirini tamamlayici etkisinin disiuk seviyede bilgiye sahip 6grenciler i¢in daha uygun olabilecegini
belirtmislerdir. Bu baglamda, 6grencilere egitim ortaminda birbirini tamamlamayi saglayan betimleme
modlarini kullanacaklari uygun ortamlar saglandiginda icerigi daha iyi okuma, yorumlama ve anlama
saglayarak o6grenmelerinde daha fazla artislar gozlenebilir. Bir birini tamamlayici betimlerin
kullanilabilecegi ortamlardan biride calisma yapraklaridir. Calisma yapraklari ile betimleme modlarini
kullanmanin amaglandigi bu calisma ile ortaokul 7. sinif 6grencilerinin calisma yapraklarinda farkl
modlari (resim, grafik, matematiksel ifade ve metin) kullanmalarinin 6grencilerin “kuvvet ve hareket”
Unitesini 6grenmeleri Uzerine etkisini arastirmak temel odak noktasidir.

Yontem
Orneklem

Calismanin 6rneklemini Erzurum ilinin Horasan ilcesinde 6grenim goéren toplam 20 yedinci sinif
6grencisi olusturmaktadir. Bu 6grenciler 10 ar 6grenciden olusan farkh iki sinifta bulunmaktadirlar.
Gruplar yapacaklari ¢galisma yapraklari icin rastgele belirlenmistir. S6z konusu 6grenciler ¢alisma boyunca
Fen Bilimleri derslerini ayni o6gretmenle ve ayni formatta islemislerdir. Bu ders islenis bigimi
o6gretmenimizin ¢alismaya baslamadan 6nce gerceklestirdigi ders islenis seklinde devam etmistir.

Uygulama Siireci

Calismada 6n-son test deseni kullanilmistir. Calismanin baslangicinda gecerlilik analizleri yapilan test
o6grencilerin konu hakkinda hazir bulunusluk seviyelerini 6l¢mek icin 6n test olarak kullanilmistir. Bu 6n
testin sonuglarina gore gruplar arasinda bir fark olmadigi belirlenmis ve bir grup Deney 1 digeri ise
Deney 2 grubu olarak rastgele belirlenmistir. Gruplar ayni 6gretmen ve ayni formatta ders islemislerdir.
Gruplar arasindaki tek fark; Gnitede hazirladiklari ¢alisma yapraklarinin igeriklerinin farkh olmasidir.
Calisma, vyedinci sinif seviyesinde gliz yariyihinda bulunan “Kuvvet ve Hareket” (nitesinde
gerceklestirilmistir. Bu lnitenin alt konulari olan; “Yaylar ve Dinamometre” ve “is ve Enerji” konulari
o6dev konulari olarak belirlenmistir. Her grup, kendi c¢alisma vyapraklarini alt konunun islenmesi
tamamlandiktan sonra bireysel olarak hazirlamistir. Calisma yapragi o6nce ilk konu olan “Yaylar ve
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dinamometre” daha sonra ise ikinci konu olan “is ve enerji” konusunda gerceklestirilmistir. Siirecte
dgrenciler iki calisma yapragl hazirlamistir. iki calisma yapraginin hazirlatimasindaki temel sebep,
Ogrencilerin tek ¢alisma yapragina butin igerigi yansitan betimlemeleri kullanmalarinin - mimkiin
olamamasidir. iki alt konunun bir iinite olusturmasi sebebi ile ders 8gretmeninin ve arastirmacinin ortak
karari ile 6grencilere iki calisma yapragi hazirlatilmistir.

Deneyl grubunun 6grencileri ¢calisma yapraklarini; ders kitaplarinda yer alan konu sonu sorularini
cevaplandirarak hazirlamislardir. iki konu icinde kitapta yer alan degerlendirme sorulari konu kapsamini
saglamaktadir. Kitapta “Yaylar ve dinamometre” konusu igin yer alan Ug¢ sorunun cevaplandirilmasi
birinci édev, “is ve Enerji” konusu igin yer alan bes sorunun cevaplandiriimasi ise ikinci 6dev olarak
hazirlamiglardir. Grubun hazirlamis olduklari 6devlerden her konu igin birer 6rnek Ek 1 de verilmistir. Bu
odev iceriginin secilmesi; her iki grup 6grencilerinin es zamanli uygulamalar yapmasini saglamak icindir.
Deney2 grubu 6grencileri ise konu ile iliskili farkli betimlemeleri iceren ¢alisma yapragi hazirlamislardir.
Bu calisma yapragi, ogrencilerin konuyu vyansitan resim, grafik, matematiksel ifade ve metin
betimlemelerini kullanmalarini saglamasi icin tasarlanmistir. Ogrencilerden bir A4 kagidini alti pargaya
boélmeleri ve bu pargalardan (alt alta) birincisine konuyu yansitan resim, ikincisine grafiksel ifade,
liciincUsiine ise matematiksel ifade yerlestirmeleri ve bu U¢ betimlemenin karsisina ise bunlari agiklayan
metin yazmalari istenmistir (6rnegi Sekil 1 de verilmistir). Ogrencilere kullanilan betimlemelerin igerigi
hakkinda sinirlandirma getirilmemistir. Calismaya baslamadan once 6grencilere 6dev hakkinda bilgilerin
bulundugu yonerge dagitilarak 6gretmen tarafindan farkli bir konuda benzer bir calisma, 6rnek
uygulama olarak gergeklestiriimistir. Ogrencilerin her iki konu icinde hazirladiklari calisma
yapraklarindan birer 6rnek Ek 2 de verilmistir. Her iki grubun 6grencileri de her iki alt konu icin ayri ayri
ddev hazirlamistir. Unite sonunda ise konu tabanli basari testi her iki gruba son test olarak
uygulanmistir.

1.Resim (resmi  agiklayan
metin)

2.Grafiksel ifade (Grafiksel ifadeyi
aciklayan metin )

3.Matematiksel (Matematiksel
ifade ifadeyi aciklayan
metin)

Sekil 1. Deney 2 Grubunun Calisma Yapradi Ornedi

Veri Toplama Araglari

Veri toplama araci olarak; konu tabanli basari testi ve ¢alisma yapraklari kullaniimistir. Konu tabanli
basari testi 16 ¢oktan se¢meli ve 5 kavram sorusundan olusmaktadir. Testte yer alan ¢oktan se¢meli
sorular 6grencilerin seviyelerine ve konuya uygun olarak, Milli Egitim Bakanlhgi’nin hazirladigi testlerden
(Orta Ogretim Kurumlari Se¢me ve Yerlestirme Sinavi (OKS), Devlet Parasiz Yatililik ve Bursluluk
Sinavi(DPY), Seviye Belirleme Sinavi (SBS) ve Ozel Okullar Sinavi (00S)) icerisinde farkli betimlemeleri
bulunduran ve okuma, kiyaslama ve yorumlamayi saglayan sorular secilerek hazirlanmistir. Kavram
sorulari ise Unitenin temel kavramlarini 6lgmek ve 6grencilerin betimlemeleri okuma, anlama ve
kullanmalarini saglamak igin hazirlanmistir. Hazirlanan testin yiizey gegerliligi icin bu alanda tecribeleri
olan iki uzmanin gorisleri alinmis ve gorisler 1siginda degisiklikler yapildiktan sonra test son seklini
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almistir. Ayrica testte yer alan kavram sorularinin puanlanmasinin giivenilirligini belirlemek igin farkl iki
arastirmacidan kavram sorularini degerlendirmesi istenmistir. Kavram sorularini degerlendirmeler
sonucunda arastirmaci ile birlikte toplam Ug¢ arastirmacinin puanlandirmalar karsilastiniimis ve
tutarhhgin %90 oldugu ortaya ¢ikarilmistir. Bu islemden sonra arastirmaci, kavram sorularini tek basina
puanlandirmistir. Konu tabanli basari testinin cronbach’s alpha katsayisi .71 olarak belirlenmistir. Bu test
calismada 6n ve son test olarak kullanilmistir. Ogrencilerin konu tabanli basari testinden aldiklari puan,
her dogru coktan se¢meli soru igin 3 puan olarak toplam 48 puan ve agik uglu sorularin her biri igin 5
puandan toplam 25 puan olarak, toplamda 73 puan olarak belirlenmistir. Konu tabanli basari testinde
yer alan goktan se¢meli ve acgik uglu sorulara 6rnekler Ek 3 de verilmistir.

Ogrencilerin hazirlamis olduklari farkli betimlemeleri kullanmayi iceren calisma yapraklari, bilimsellik
ve dil bakimindan degerlendirilmistir. Farkli betimlemeleri iceren calisma yapraklari igin kriterler
olusturulurken her bir betimlemenin ayri ayri degerlendirilmesi (matematik-grafik- resim) ve tek basina
degerlendirilen bu betimlemelerin metin ile iliskileri ortaya konmaya calisilmistir. Bu degerlendirme
Isiginda: her bir betimlemenin; konuya uygunlugu, acik ve anlasilirhgi, bilimsel olarak dogrulugu
incelenmistir. Her betimleme igin yapilan metin agiklamasi igin ise; metinde, betimlemenin dogru
aciklanip agiklanmadigi incelenerek degerlendirilmistir. Butin 6devler bu degerlendirmeler isiginda
puanlandiriimistir. Konu sonu soru ¢oéziimlerini iceren galisma yapraklarinin degerlendirmesinde ise
sorulara verilen cevaplarin dogrulugu arastirmaci tarafindan olusturulan cevap anahtarina goére
incelenmis ve puanlandiriimistir. Her iki calisma yapraginin degerlendirilmesinde ders 6gretmeni ve
betimlemeler Uzerine ¢alismalari bulunan farkli bir arastirmacidan uzman gorisleri alinmistir. Uzman
gorusleri 1s18inda gerek kriterler gerekse sorulara verilen cevaplarin degerlendirilecegi cevap anahtari
yeniden gézden gegirilmis ve uygun degisiklikler gergeklestirilmistir. Degerlendirmelerin giivenilirligi igin
her iki grubun hazirlamis olduklari galisma yapragi orneklerinden her konu igin ikiser adet 6rnek
belirlenmis ve belirtilen 6rnekler ¢ogaltilarak farkli iki arastirmacidan kriterler 1si§inda degerlendirmeleri
istenmistir. Degerlendirmeler sonucunda arastirmacinin puanlandirmasi ile diger arastirmacilarin
puanlandirmalari karsilastirilmistir. Karsilastirmalarda puanlandirmalardaki tutarliligin % 90 oldugu
gorilmistir. Bu wuygulamalardan sonra arastirmaci 6devlerin puanlandirilmasini  tek basina
gerceklestirmistir.

Veri Analizi

On- son test ve calisma yapraklar verileri Gizerine tanimlayici istatistik yapilmistir. Uygulamalarin
etkisini gormek ve gruplar arasindaki farki belirlemek icin 6n-son test verileri izerine nonparametrik
testlerden Kruskal-Wallis analizi uygulanmistir. Clinkli Kruskal Wallis testi, az sayida denekten olusan tek
faktorli deneysel galismalarda gruplarin bir degiskene ait puanlari arasinda gozlenen farkin anlamhligini
belirlemek i¢in kullanilir (BlyUkoztirk, 2004). Ayrica, 6grencilerin hazirladigi calisma yapraklari
degerlendirilmis ve elde edilen puanlar her grup igin ayri olarak son testten aldiklari puanlar ile iliskisini
ortaya koymak igin pearson korelasyonuna bakilmistir.

Bulgular

Calisma verilerinin incelenmesi ayri basliklar altinda verilmistir. Alpha=.05 seviyesi istatistiksel
anlamh farkhihg! belirlemek i¢in kullaniimistir. Testten elde edilen veriler degerlendirilirken c¢oktan
se¢meli sorular, agik uclu sorular ve toplam puan lizerinden degerlendirmeler ayri ayri verilmistir.
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Konu Tabanli Basari On-son Test Analizleri
Konu Tabanl Basari On Test Analizi Bulgulari:

Calismanin baslangicinda uygulanan konu tabanh basari testinde &grencilerin hazir bulunusluk
seviyeleri belirlenmeye calisiimistir. Ogrencilerin ¢alismanin baslangicinda uygulanan konu tabanli basari
testine ait tanimlayici istatistik sonuglari Tablo 1 de verilmistir.

Tablo 1.

Konu Tabanh Bagsari On Testinin Gruplara Gére N, Ortalama Ve Standart Sapma Dederleri

KTBT Uygulama gruplari N Ortalama Standart sapma
GSST Deney 1 10 13.20 4.29
Deney 2 10 12.90 491
AST Deney 1 10 0.50 1.08
Deney 2 10 1.70 2.06
Toplam Deney 1 10 13.70 4.42
Deney 2 10 14.60 6.29

Tablo 1 incelendiginde ¢oktan segmeli ve agik uglu sorulara verilen cevaplarin ortalama degerlerinin
her iki grup icin birbirine yakin oldugu goérilmektedir. Elde edilen bu verilere Kruskal-Wallis analizi
uygulanmis ve sonuglar ¢alismanin baslangicinda gruplar arasinda istatistiksel olarak bir fark olmadigini
gostermistir. Konu tabanli basari 6n testinin gruplara gore Kruskal Wallis testi sonuglari Tablo 2 de
verilmistir.

Tablo 2.

Konu Tabanli Basari On Testinin Gruplara Gére Kruskalwallis Testi Sonuglari

KTBT Uygulama gruplari N Sira Ortalama sd X p

CSST Deney 1 10 11.05 1 .182 .669
Deney 2 10 9.95

AST Deney 1 10 8.80 1 2.30 129
Deney 2 10 12.20

Toplam Deney 1 10 10.40 1 .006 .939
Deney 2 10 10.60

KTBT: Konu Tabanli Basari Testi  CSST: Coktan Se¢meli Sorular Toplami AST: Agik U¢lu Sorular Toplami

Konu Tabanl Basari Son Test Analizi Bulgulari:

Calisma sonunda uygulanan konu tabanli basari testine ait tanimlayici istatistik sonuglari Tablo 3 de
verilmistir. Tablo incelendiginde ¢oktan se¢meli sorular toplam puani, agik uclu sorular toplam puani ve
konu tabanl testten alinan toplam puan bazinda deney 2 grubunun deney 1 grubuna gore daha fazla
puan aldigi belirlenmistir.
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Tablo 3.

Konu Tabanli Basari1 Son Testinin Gruplara Gére N, Ortalama Ve Standart Sapma Dederleri

KTBT Uygulama gruplari N Ortalama Standart sapma
GSST Deney 1 10 23.40 6.45
Deney 2 10 32.10 491
AST Deney 1 10 4.50 2.32
Deney 2 10 8.30 2.11
Toplam Deney 1 10 27.90 7.64
Deney 2 10 40.40 6.15

Calisma sonunda uygulanan konu tabanli basari testi puanlarinin gruplara gore istatistiki olarak bir
fark olusturup olmadigini belirlemek igin Kruskal Wallis testi uygulanmistir. Kruskal Wallis testi sonuglari
Tablo 4 de verilmistir.

Tablo 4.

Konu Tabanli Basari Son Testinin Gruplara Gére Kruskalwallis Testi Sonuglari

KTBT Uygulama gruplari N Sira Ortalama sd X p

GSST Deney 1 10 7.05 1 7.16 .007*
Deney 2 10 13.95

AST Deney 1 10 6.95 1 7.28 .007*
Deney 2 10 14.05

Toplam Deney 1 10 6.95 1 8.53 .003*
Deney 2 10 14.35

*p<.05

Analiz sonuglari, konu tabanli basari testi coktan secmeli sorular toplaminda (X* (1)= 7.16, p=.007,
p<.05), acik uclu sorular toplam puaninda (X (1)= 7.28, p=.007, p<.05) ve test toplam puaninda (X (1)=
8.53, p=.003, p<.05) ogrencilerin hazirladiklari ddevlere gére basarilarinda istatistiki olarak anlamli
farkhhk olustugu gorilmektedir. Tablo 4 incelendiginde en fazla sira ortalamaya her (i¢ puanda da Deney
2 grubunun sahip oldugu soylenebilir. Uygulamanin etki blaylklGgiunu (effect size) belirleyebilmek icin
verilere Mann-Whitney U testi uygulanmistir. Bu degerlendirme sonucunda hesaplanan z puani
kullanilarak, r = z/+/N (Pallant, 2007 ), etki biyiikligii hesaplanmistir. Mann- Whitney U testi
sonuglarina gore ¢oktan se¢meli sorular toplam puaninda (U=17.500, z= -2.494, p=.011, r=.56), acik uglu
sorular toplam puaninda (U=10.500, z=3.005, p=.002, r=.67) ve test toplam puaninda (U=10.500,
z=2.992, p=.002, r=.67) deney 2 grubunun lehine anlamli farkliliklar oldugu belirlenmistir. Etki bayGkluga
degerleri, Cohen (1988) nin kritelerlerine gore (.1=kuclik etki, .3=orta etki, .5=biyik etki) incelendiginde
her ¢ puanda da uygulamanin biylk etki yarattigi soylenebilir. Gruplar arasindaki tek farkin
hazirladiklari ¢alisma vyapraklarinin icerigi oldugu duslnildiginde, son test puanlarindaki farkin
ogrencilerin calisma yapragi hazirlarken gecirmis oldugu siirecin etkili oldugu séylenebilir.
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Odev Bulgulari

Calismada yer alan iki grup birbirinden farkli 6dev hazirlamistir. Deney 1 grubu 6grencileri konu
sonunda kitaplarinda yer alan degerlendirme sorularini cevaplamis, Deney 2 grubundaki 6grenciler ise
farkh betimlemeleri kullanmayi saglayan calisma yapraklarini hazirlamislardir. Her iki ¢calisma yapragina
ait bulgular ayri basliklar altinda verilmistir.

Degerlendirme Sorularini iceren Calisma Yapradi Bulgulari:

Deney 1 grubu 6grencilerinin her iki konu igin hazirlamis olduklari ¢alisma yapraginda yer alan sorular
arastirmacinin hazirlamig oldugu cevap anahtarina gore puanlandiriimistir. Birinci konu igin lg¢ soru
bulunurken, ikinci konuda ise bes soru bulunmaktadir. Degerlendirilme sonucunda 6grencilerin her iki
¢alisma yapragindan aldiklari puanlarin ortalamasi ve standart sapmalari Tablo 5 de verilmistir. Tablo
incelendiginde “yaylar ve dinamometre” konulu ¢alisma yapraginin ortalama degerinin 28.00 iken “is ve
enerji” ¢alisma yapragi notunun ortalama degerinin 16.20 oldugu gorulmektedir. Birinci ddevi neredeyse
ogrencilerin tamami dogru olarak yapmislardir. Fakat ikinci édev icin ayni sonuglardan bahsetmek
mimkin degildir.

Tablo 5.

Deney L Grubu Konulara Gére Calisma Yapradi Bulgulari

Konular N Ortalama Standart sapma
Yaylar ve dinamometre 10 28.00 4.22
is ve eneriji 10 16.20 8.51

Max. alinabilecek Puan:30

Ogrencilerin ¢alisma yapragl notlar ile konu tabanl basari son testinden aldiklari puanlarin
korelasyonuna bakilmis ve sonuglar Tablo 6 te verilmistir. Tablo incelendiginde ¢oktan se¢cmeli sorular
toplam (GSST) puani ve test toplam puani ile galisma yapragl notlari arasinda herhangi bir iliski
goriilmemistir. Fakat “yaylar ve dinamometre” konulu ¢alisma yapragi ile agik uglu sorular toplam (AST)
puani arasinda bir iliski (r=0.807) oldugu gériilmektedir. Determinasyon katsayisi (r’=0.65) dikkate
alindiginda ise, deney 1 grubu Ogrencilerinin testteki puanlarinin % 65 i hazirladiklari ¢alisma
yapragindan kaynaklanmaktadir. “is ve enerji” konulu g¢alisma yapraginda da benzer bir durum soz
konusudur. Calisma yapragi notu ile acgik uclu sorular toplam (AST) puani arasinda bir iliski (r=0.698)
oldugu gorilmektedir ve determinasyon katsayisi (r2=0.49) dikkate alindiginda ise, testten alinan
puanlarin % 49 u hazirlanilan ¢alisma yapragindan kaynaklanmaktadir.

Tablo 6.

Deney 1 Grubunun Calisma Yapradi Notu ile Konu Tabanh Basari Testi Puanlarinin Korelasyonu

Konu Tabanh Basari Son Testi

Konular CSST AST Toplam Puan
Yaylar ve dinamometre .025 .807* .302

is ve eneriji -.118 .698* .140

*p<.05

Farkli Betimlemeleri iceren Calisma Yapradi Bulgulari:

Ogrencilerin hazirlamis olduklari calisma yapraklari belirlenen kriterler 1siginda degerlendirilmistir. Bu
degerlendirme islemi her bir betimlemenin (resim, grafik, matematiksel ifade ve metin) yer aldig

30



Esra KABATAS MEMIS — Cukurova Universitesi Egitim Fakiltesi Dergisi, 44(1), 2015, 23-40

bélimler ve galisma yapragindan alinan toplam puanlar olarak 6grencinin aldigi notlarin ortalamasi ve
standart sapmalari Tablo 7 te verilmistir. Tablo incelendiginde; 6grencilerin ilk hazirladiklari ¢alisma
yapraklarinda her bir bolim ve toplam puanlarin ortalamalarinda ikinci 6deve kiyasla daha yliksek
oldugu gorilmektedir.

Tablo 7.

Deney Grubu Konulara Gére Odev Bulgulari

Calisma yapragi Bolumleri

Konular Resim-metin Grafik-metin Matematik-Metin Toplam

N X ss X ss X ss X Ss
Yaylar ve dinamometre 10 12,00 3,16 10,90 4,09 11,80 3,19 34,70 7,26
is ve eneriji 10 9,60 3,63 9,00 4,85 8,60 4,14 27,20 9,08

Max alinabilecek Puan:52

Ogrencilerin ¢alisma yapraginin her bir béliimii ve toplamindan aldiklari notlar ile konu tabanli basari
son testinden aldiklari puanlarin korelasyonuna bakilmis ve sonuglar Tablo 8 da verilmistir. Tablo
incelendiginde ¢oktan se¢meli sorular toplam (CSST) puani ve test toplam puani ile her iki ¢alisma
yapragi notlari arasinda herhangi bir iliski gorilmemistir. Acik uglu sorular puant ile her iki 6devin toplam
puan notunda bir iliski gériilmezken, her bélim bazinda iliski gértlmustir. Agik uglu sorular puani ile
birinci 6devin “grafik ve metin” bolimiinden aldiklari puanlar arasinda anlamh diizeyde bir iliski
(r=0.722) oldugu goriilmektedir. Determinasyon katsayisi (r’=0.52) dikkate alindiginda ise, konu tabanli
basari son testi notunun % 52 si ilk hazirlanan galisma yapraginin “grafik-metin” bolimi notundan
kaynaklandigi sdylenebilir. ikinci hazirlanan calisma yapragi ddevinde ise calisma yapragl “matematik-
metin” bolima puani ile aglk uglu sorular toplam puani arasinda bir iliski (r= 0.684) oldugu
gorilmektedir. Determinasyon katsayisi (r2=0.47) disunuldiginde 6grencilerin ikinci calisma yapraginda
bilgileri matematiksel ifade ile yazip metinle agiklama hazirlamalari onlarin konu tabanh basari son
testinden aldiklari puanlarin % 47 sini acikladigi sylenebilir.

Tablo 8.

Calisma Yapradi Notu ile Konu Tabanli Basari Testi Puanlarinin Korelasyonu

Konulara gore ¢alisma yapraginin boltimleri Konu Tabanli Basari Son Testi
CSST AST Toplam Puan
Resim-Metin -.132 -.220 -.183
Yaylar ve Dinamometre Grafik-Metin .189 722% 431
Mat. islem-Metin .507 .420 .526
Toplam 272 .496 .395
Resim-Metin .238 .109 .210
is ve enerji Grafik-Metin -.301 231 -.113
Mat. islem-Metin 427 .684* .581
Toplam 129 479 .289
*p<.05
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Sonug, Tartisma ve Oneriler

Calisma yapraklarinin egitim ortamlarinda kullaniimasi 6grencilerin 6grenmelerini artirdigl, hatta
Ogrencilerin mantiksal diisiinmelerini gelistirdigi (Bozdogan, 2007) birgok ¢alismada vurgulanmistir (Bak
Kibar & Ayas, 2010). Ogrencilere bir aktivite olarak calisma yapraklarini hazirlatmada énemli olan
ogrencilerin yasadiklari slreglerdir. Bu sebepten dolayl bu calismada 6grencilere farkli igerikli ¢alisma
yapraklari hazirlatilmistir. Bir grup kitaplarinda olan konu sonu degerlendirmeleri cevapladiklar diger
grup farkli betimlemeleri kullanmayi saglayan ¢alisma yapraklari hazirlamiglardir.

GCalismanin baglangicinda konu tabanli basari testi bulgulari 6grencilerin esit seviyede oldugunu
gostermektedir. Calismanin sonunda ise uygulanan konu tabanli basari testi goktan se¢meli sorular
toplam puaninda, belirtilen konunun temel kavramlarini 6lgmeye y6nelik hazirlanan agik uglu sorular
toplam puaninda ve test toplam puaninda Deney 2 grubu 6grencileri Deney 1 grubuna goére daha fazla
puan almis ve buda gruplar arasinda istatistiki bir farka neden olmustur. Ogrenciler arasindaki tek farkin
hazirladiklari 6devler oldugu goz 6niinde tutuldugunda, coklu betimlemeleri iceren ¢alisma yapraklarinin
ogrencilerde “Kuvvet ve hareket” linitesini 6grenmede konu sonu sorularinin ¢éziimiinden daha fazla bir
etkiyi olusturdugu gorulmektedir. Deney 2 grubunun hazirladiklari ¢alisma yapraklari; 6grencilerin
konuyu yansitan metin, resim, grafik ve matematiksel ifadeyi kullanmasini saglamaktadir. Calismamizin
sonuglari 6grencilerin farkli betimlemeleri kullanmaya zorlandiklarinda, kavrami 6grenmede konu soru
¢6ziimiinden daha fazla fayda sagladigini géstermektedir. Ogrencilerin bu betimlemeleri kullanmaya
zorlanmasi bir bilginin farkh formlarda ifade edilmesi demektir. Gonzalez, Prain ve Waldrip (2003)
calismalarinda 6grenmede c¢oklu kodlamanin 6nemli oldugunu belirtmislerdir. Bundan dolayi,
ogrencilerin bu 6devi hazirlarken; konuyu en genel olarak yansitan resim, grafik ve matematiksel ifadeyi
diisiinlp ortaya gikarmalari bile onlari zihinsel olarak aktif kilmaktadir. Betimlemelerin etkili bir 6grenme
icin buylk potansiyel oldugu birgok ¢alismada vurgulanmistir (Glnel, Atilla & Biiylikkasap, 2009; Mayer,
2003; Waldrip et al., 2006). Ornegin Mayer (2003), 6grencilerin kelime ve resim gibi modlari uyum
icerisinde organize etmeleri, kelime ve resme ait sunumlarin her birini 6nceki bilgileri ile birlestirerek
zihinsel olarak aktif olduklarini belirtmistir.

Ogrencilerin 6dev notlarinin konu tabanli basari son testi puanlari ile korelasyonu incelendiginde
(bkz. Tablo 8) ; acik uclu sorular toplam puani ile “Yaylar ve dinamometre” konusunda hazirlanan birinci
ddevde “grafik- metin” alt boyutu notu, “is ve enerji” konusundaki ikinci ddevde ise “matematik- metin”
alt boyutu notu ile orta diizeyde bir iliskiye sahip oldugu goriilmektedir. Bu sonuglar 1siginda, 6devlerde
hazirlanan matematik islemi ve grafik bolimlerinin 6grencilerin konular kavramsal dizeyde
ogrenmelerine daha fazla fayda sagladigi soylenebilir. Clnki 6grenciler grafik olusturduklarinda,
bilgilerini uygulama asamasina gecgirmekte ve bu bilgileri metin béliminde yorumlamaktadirlar.
Matematiksel ifade yazdiklarinda ise islemlerin nedenini agiklamak zorunda kalmaktadirlar. Bu adimlari
gerceklestirmek bilgiyi bir st basamaga tasimak olarak ifade edilebilir. Literatlir boliminde de
bahsedildigi gibi bir betimlemenin yaninda baska betimlemenin kullaniimasi tamamlama etkisini
saglayabilir. Benzer bir sonugta; Ginel vd. (2009)’ in galismalarinda belirlenmistir. Dort farkh grupta yer
alan altinc sinif 6grencileri, farkli betimlemeleri kullanmalarini saglayan mektup yazma o&devi
tamamlamislardir. Bu gruplardan biri; metinsel betimlemeleri iceren mektup, ikincisi; metinsel
betimlemelerle birlikte serbest bir betimleme (resim, grafik, matematiksel,...) kullanmay!i iceren mektup,
Uclincilist; metinsel betimlemeler ile grafik betimlemesini iceren mektup ve dordiinci grup ise metinsel
betimleme ile matematiksel betimleme iceren mektuplari ayni muhataplar icin yazmislardir. Giinel vd.,
o6grencilerin modlar arasi donusimi gercgeklestirmede zorluk cektikleri grafik ve matematiksel
betimleme modlarini kullanmaya mecbur edildiklerinde, akademik basarilarinin diger gruplara gore
arttigini goézlemlemislerdir. Yine ayni ¢alismada bir grup 6grenci icin mektupta mod kullanimi serbest
birakilmis ve sonuglar bu grubun sadece metinsel ifadeler kullan 6grenciler ile ayni etkiyi yarattigi
belirlenmistir. Ogrencileri farkl betimlemeleri kullanmaya zorlamak; onlarin farkl betimlemeleri daha iyi
anlama, hatirlama, yorum yapma ve kendilerini farkli betimlemelerle daha iyi ifade etmelerini sagladigi
icin konulari daha iyi 6grenmelerine yardimci olabilir.
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Hazirlanan &devler iki konu igin gergeklestirilmistir. Tablo 5 incelendiginde hazirlanan 6devlerden
ozellikle birinci 6devde 6grencilerin neredeyse tamami butiin sorulari dogru olarak cevaplandirmistir. Bu
odevde kullanilan sorular Milli Egitim Bakanlginin hazirladigi 6grenci kitabina ait sorulardir ve
ogrencilerin neredeyse tamaminin dogru olarak cevaplandirmasi bu sorularin 6grenciler arasindaki farki
tam belirleyemedigini gostermektedir. Fakat bu grubun 6grencilerinin 6devlerden aldiklari puanlar ile
konu tabanli basari testi son alinan puanlar korelasyonunun (r,=0.807, r,=0.49) yiiksek olmasi, testteki
puanlarin % 65 inin birinci 6devden, % 49 unun ise ikinci 6devden kaynaklandigini géstermektedir. Konu
sonu degerlendirme sorularinin g¢alisma yapragi igerigini olusturmasi 6grencilere azda olsa bir fayda
saglamistir. Fakat son test sonuglarinin i1siginda 6grencilerde farkli betimlemeleri kullanmayi saglayan
¢alisma yapraklarina gore buyuk bir etki olusturmadigi séylenebilir.

Egitimde yazmanin bir 6grenme araci olarak kullanilmasi; farkli ve dikkat cekici 6devleri bireysel
olarak 6grencilerin gerceklestirmesi saglanarak onlarin sadece bedenen degil ayni zamanda zihnen de
aktif olmalarina olanak saglamaktadir. Ogrencilerin kitaplarinda var olan ve cevapladiklari sorularin
ogrenciler arasindaki farki iyi belirlemedigi distinildiglinde, bireysel farklarin belirlenmesi ve bilimsel
bilginin ve becerinin gelistiriimesi yazma aktiviteleri ile olusturulmaya galisilabilir (Kief, Rijlaarsdam &
Bergh, 2006). Hatta bu 6grenme amagh yazma aktivitelerinin icerisinde farkli betimlemeleri kullanma,
birbirine donlstlirme yapmalar saglanarak daha iyi 6grenmeler gergeklestirilebilir. Yazmanin bilissel bir
siire¢ oldugu unutulmamalidir.
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Extended Abstract

Introduction

Writing is significant as it provides systematic connections among concepts; explains, manipulates
and reviews ideas; and helps learning inter-disciplinary topics (Keys, 1999). Therefore, in studies on
writing to learn (Galbraith & Rijlaarsdam, 1999; Lawwill, 1999), it has been stated that writing is central
for learning and requires more thinking. In addition to that, the need to use non-traditional writing
activities, facilitating science students’ higher-order thinking, using interpretive skills, and reaching new
concepts through connections between concepts, is emphasized (Keys, 1999). Furthermore, visual
representations such as graphs, tables, figures, mathematical expressions and diagrams as well as text
and verbal expressions are used in the process of producing and forming meaning of knowledge in the
mind (Lemke, 1998). These visuals, described as different representations of writing, are considered as
significant factors facilitating conceptual understanding (Keys, 1999).

In science instruction curriculum in Turkey, it is indicated that students should be provided with both
developing their language skills and understanding related subject through usage of their learning
experiences in science and technology classes; through opportunities to express and write concepts to
learn via chances to present their own findings and whatever they understand (MEB, 2006). The
purpose of this study in the light of literature and curriculum is to investigate the effect of elementary
second level 7™ grade students’ use of various modes (figure, graph, mathematical expression and text)
in study sheets on students’ learning the “force and motion” unit.

Method

This study, formed as a semi-experimental design, was conducted in an elementary school in the
Northeastern part of Turkey. The study sample is a group of 20 seventh grade students in two different
classrooms. One of the groups as treatment 1 and the other as treatment 2 group are randomly
assigned. Data collection tools are subject-based achievement test and worksheets. Subject-based
achievement test consists of 16 multiple choice and 5 concept questions. The reliability measure of the
topic based test, Cronbach’s Alpha found to be .71. This test was used as pre- and post-test in the study.
Groups received instruction in the same format by the same teacher. The only difference between the
groups stems from the different assignments they prepared in the unit. This study is conducted based
on 7" grade elementary “Force and Motion” unit in fall semester. “Springs and Dynamometer” and
“Work and Energy”, sub topics of this unit, were defined as assignment topics. Students in the treatment
2 group prepared a worksheet related to the topic. This worksheet was designed to make students use
figures, graphs, mathematical expressions, and text representations reflecting the topic. On the other
hand, students in the treatment 1 group prepared different worksheet which individually answered end-
of-unit questions in books and their answer sheets were considered as assignment.

Results

Kruskal-Wallis analysis was applied on the subject-based achievement pre-test results and no
difference was noticed between the groups. Statistically significant difference in achievement compared
with assignments students prepared is noticed in the post-test results analysis, total multiple-choice
questions of subject-based achievement test (X* (1) = 7.16, p<.05), total score of open-ended questions
(X* (1) = 7.28, p<.05) and total test score (X° (1) = 8.53, p<.05). The assignments students prepared were
evaluated in the light of defined criteria. Average score of first assighment in treatment 1 group was
28.00 whereas second assignment average score was 16.20. Correlation between taken assignment
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scores and scores of subject-based achievement test was investigated. No relationship between total
score of multiple-choice questions (TSMCQ) and total test score and assignment scores was found.
However, a relationship (r=0.807) between first assignment and open-ended questions total score
(OETS) was found. Worksheets, prepared based on multiple modal representations, were evaluated
individually for each sub category (figure, graph, mathematical expression and text). The correlation
between assignment scores and scores of subject-based achievement post-test was looked into.
Whereas no relationship between open-ended question score and total of both assighnment scores was
found, a relationship on sub category levels existed. A statistically significant relationship (r=0.722)
between scores obtained on “graph and text” sub-category of first assignment and scores of open-
ended questions is seen. On the second prepared assighment worksheet, on the other hand, a
relationship (r=0.684) between the score of “mathematics-text” sub-category of worksheet and the total
score of open-ended questions is noticed.

Discussion, Conclusion & Implementation

In the beginning of the study, findings of subject-based achievement test showed students were on
equal levels. At the subject-based achievement test conducted at the end of study, students in the
treatment 2 group obtained better scores compared with the treatment 1group students, and this
caused a statistical difference between groups. The scores evaluated were: total scores of multiple-
choice questions, total scores of open-ended questions on main concepts of stated subject, and total
test scores in subject-based achievement test. Considering the fact that the only difference between
groups stems from the assignments prepared, worksheets for treatment 2 containing multiple
representations were more effective than worksheets for treatment lanswering the end-of-topic
questions on learning “Force and Motion” unit for students. Here, students’ experience in the process of
preparing worksheets with multiple modal is important. In this process, students reflected the
information in different representations. Mayer (2003) stated that students learn topics actively when
deal with multiple instructional designs, through awareness of these designs. Results of our study show
that when students are put to use different representations, this helps more in learning the concept
than answering the subject questions. Putting students to use different representations means
expressing information in various forms. Gonzalez, Prain and Waldrip (2003) stated the importance of
multiple coding in learning in their study. Therefore, when preparing assignment, even forming a figure,
a graph, and a mathematical expression reflecting the topic in the most general sense keeps students
mentally active. In many studies, it is emphasized that representations have great potential for effective
learning (Gunel, Atilla & Biiytikkasap, 2009; Waldrip, Prain & Carolan, 2006). Considering the fact that
answering the questions in students’ books does not help defining the difference among students well,
defining individual differences and developing scientific knowledge and skills may be achieved through
writing activities (Kief, Rijlaarsdam and Bergh, 2006). It should be remembered that writing in the
educational setting is a cognitive process.
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EK2. Farkh Modlari Kullanimini igceren Calisma Yapragi Ornekleri
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Ek 3. Konu Tabanli Basari Testi Ornek Sorular

Bir cisim ¢ farkli yoriinge takip edilerek h yiiksekligine
sekillerdeki gibi ¢ikarilmaktadir. Bu durumda yapilan isler
sirastyla Wi, Wi ve Wi olduguna gore aralarindaki iligki
hangisinde dogru olarak verilmistir?

A) Wi> Wi>Win B) Wini>Wu>Wi C) Wi=Wi>Win D) Wi=Wn=Wii

6) Asagidakilerin hangisinde kuvvetin etkisi ortadan kalktiginda digerlerinden farkh bir durum gézlenir?

A) B) ) D)
Siinger %
Fatih’in attig: topun Ayse’nin bulasik Ali'nin sapan Ece’nin yayi
cami Kirmasi siingerini stkmasi lastigini germesi germesi
13)

1 1] (1] AV

Cakally
wilzew

Cakall

- Cakal .

wilizen
or
Sekildeki kigi, ylkili el arabasiyvla evine
tasimak istivor. En bayuk kuwvwveti hangi
bolgede uygulamas gerekir?

Al B) Il ) o D) 1w
10)
AL
NML K Sekildeki sistemde yiik (P) ve yiik kolu sabit kalmak sartiyla F
= ! kuvveti ve kuvvetin uygulama noktasi (kuvvet kolu) degistirilerek
I Kuwet?{ﬁé| denge saglanabilir.Bu yapilirken, kuvvet- kuvvet kolu arasindaki
F kolu  kolu iliskiyi gosteren grafik hangisi gibi olur?
yig g gisi g
Kuvvet Kuvvet
B Kuvvet Kuvvet

3.Kuvvetin cisimler lizerindeki etkilerini yaziniz?

5.Bir apartmanin 2. Katina 40 kg katleli, bir ¢uval ¢imento cikarilacaktir. Uygulanmasi gereken en az
kuvvet kag Newton’dur? Cimentoyu nasil ¢cikaracaginizi sekil gizerek anlatiniz (g=10 m/sz)
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purposeful destructive behaviors towards the organization or other members of it.
Defined as counterproductive work behaviors (CPWB), these deviant behaviors are
thought to be triggered by psychological contract (PC) breaches among others.
However, there is a gap in the literature about the reflections of the relationships
between these two variables in educational organizations. Therefore, this study
examined the relationship between PC and CPWB according to the views of teachers
working at Turkish public high schools. Participants were 452 teachers from 34 public
high schools in the districts of Ankara. They were asked to respond to the
‘Psychological Contract Scale’ and ‘Counterproductive Work Behaviors Scale’. The data
were analyzed through descriptive statistics as well as multivariate statistics such as
Pearson correlation and canonical coefficient analyses. The results showed that
Turkish public school teachers’ PC perceptions were at a moderate level and CPWB
sometimes occurred. Correlation analysis revealed low but significant relationships
between the sub-dimensions of PC and CPWB. At the same time, the ‘relational’ and
‘operational’ sub dimensions of PC was observed to account for merely 2% of the
variation in CPWB.
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Uretim karsiti is davranislari,
Egitim Orgutleri.

Son yillarda bazi 6rgit lyelerinin orglte ya da diger o6rgit lyelerine yonelik kasitli ve
zarar verme amaci taslyan davranislar sergiledikleri, yapilan bazi arastirmalarda ortaya
ctkmistir. Uretim karsiti is davranislari (UKiD) olarak tanimlanan bu tiir sapma
davraniglarini tetikleyen etmenlerden birinin de psikolojik s6zlesme (PS) ihlalleri
oldugu 6ne surilmektedir. Ancak egitim orgutlerinde iki degisken arasindaki iligkinin
gorinumleri konusunda literatiirde bir bogsluk bulunmaktadir. Bu nedenle, bu
arastirmada Tiirk kamu liselerinde gdrev yapan 6gretmen goriislerine gére PS ile UKID
arasindaki iliski incelenmistir. Arastirmaya Ankara ili merkez ilgelerindeki 34 kamu
genel lisesinde calisan 452 6gretmen katilmistir. Katilimcilara ‘Psikolojik Sozlesme
Olgegi’ ve ‘Uretim Karsiti is Davranislari Olgegi’ uygulanmistir. Arastirmada toplanan
veriler betimsel istatistik, Pearson korelasyon katsayisi ve kanonik korelasyon gibi ¢ok
degiskenli istatistik tekniklerle incelenmistir. Arastirmada Tirk kamu liselerinde
dgretmenlerin PS algilarinin orta diizeyde oldugu belirlenirken, UKiD’in ara sira
gerceklestigi saptanmistir. Korelasyon analizi sonuglari genel olarak PS ve UKiD’in alt
boyutlari arasinda dustik ancak anlamli iligskiler oldugunu ortaya ¢ikartmigtir. Bunun
yani sira, PS'nin ‘iliskisel’ ve ‘islemsel’ alt boyutlarinin UKiD’deki degiskenligin ancak %
2’sini agikladigi gozlenmistir.
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Introduction

In recent years. Studies have shown that deviant behaviors such as corruption, psychological
oppression, sexual harassment, bullying, theft, sabotage and gossip exist in schools, albeit not overly
prevalent (Batsche & Knoff, 1994; Delfabbro, Winefield, Trainor, Dollard, Anderson, Metzer &
Hammarstrom, 2006; Hallett, Harger & Eder, 2009; Heyneman, 2004; Gilsen & Kilig, 2013; Telem, 2006;
Timmerman, 2003). Such behaviors at schools bring debates on the effectiveness of educational
organizations with them. These types of behaviors may also be considered as an indicator that
educational organizations are somewhat digressing from their purposes. However, organizational
studies have long examined the type of behaviors that lead to organizational success and effectiveness.
They include psychological contract (Guest, 2004; Rousseau, 1989), organizational commitment
(Mowday, Steers and Porter, 1979), organizational citizenship (Organ, 1988), organizational
identification (Riketta, 2005) and organizational loyalty (Hirshman, 1970). On the other hand, recent
studies have also started to focus on deviant behaviors displayed by some organizational members that
do not comply with organizational purposes. These unwanted organizational behaviors have been
conceptualized as ‘deviant employee behaviors’, ‘organizational retaliatory behaviors’ and
‘organizational counter-citizenship behaviors’ (Ocel, 2010). However, all these concepts have recently
been gathered under the umbrella term ‘counterproductive work behaviors’ (CPWB) (counterproductive
work behaviors-CWBs) (Chang & Smithikrai, 2010; Gruys & Sackett, 2003).

Even though many public and private organizations have been studied for CPWB (Dalal, 2005), such a
study has not been conducted with teachers at an educational organizations. However, as mentioned
above, many behaviors listed under the heading of CPWB are displayed at schools to some degree.
Therefore, studying this in relation to teachers may fill the gap regarding the topic of frequency of CPWB
at schools. Meanwhile, it is also important to study teacher CPWBs with their possible causes. One
factor that may be related to CPWB at schools may be psychological contract (PC). Previous studies have
shown a relationship between PC and organizational commitment, job satisfaction and organizational
citizenship (Karcioglu & Turker, 2010; McDonald & Makin, 2000; Turnley, Bolino, Lester & Bloodgood,
2003). At the same time, PC breaches have been reported to cause employee turnover, voicing of
organizational problems, and disappearing organizational cooperation (Turnley & Feldman, 1999). The
literature includes a limited number of studies showing a relationship between PC and CPWB (Chao,
Cheung & Wu, 2011; Jensen, Opland & Ryan, 2010). However, to the best of our knowledge, no study
exists in the literature considering the relationship between PC and CPWB in educational organizations.
Although similar studies are prevalent in western countries (e.g. Dalal, 2005; Spector & Fox, 2002), in
Turkish context we see small number of them (e.g. Ocel, 2010). The main reason of this situation is that,
in Turkey it is generally forbidden officially to conduct some of the research topics including mobbing,
corruption, dissent and CPWBs. Based on the literature, it can also be argued that, the relations
between PC and CPWB can operate similarly in Turkish context (Aydin-Tlkeltlirk, Sahin-Pergin & Guzel,
2012).

Therefore, this study specifically questioned the reflections of the relationship between CPWB and
PS in Turkish public high schools. A major reason why public high schools have been selected as the
analysis unit was that various earlier studies conducted on teachers at Turkish public schools showed
them not to have a sufficiently positive perception of school life. For instance, Tasdan and Tiryaki (2008)
found that teachers working at Turkish public schools had lower work satisfaction levels than those
working at private schools. Another study concluded that teachers at Turkish public schools experience
a relatively high level of professional burnout (Cemaloglu & Sahin, 2007). Yilmaz (2010) found that
Turkish teachers’ perceptions of fairness were not high and that the increasing number of teachers at
schools exacerbated them. In another study, it was concluded that organizational trust perception at
Turkish schools was moderate (Ozer, Demirtas, Ustiiner & Cémert, 2006). It is therefore hoped that the
present study would offer empirical support to the debates on Turkish public school teachers’
perceptions on organizational life.
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Education in Turkey is largely a public service offered by the state. This service is run centrally via the
Ministry of Education (MoE). Thus, the Turkish public high schools in this study were 4-year secondary
education organizations affiliated to the MoE. According to the regulations in effect in the country, the
aim of Turkish high schools is to prepare students for life and higher education. Teachers working at
these schools are civil servants working under the MoE. In order to work at a high school, teachers in
Turkey need to have an education faculty degree or pedagogical formation certificate. Teacher
candidates are assigned to their work places based on the scores they obtain from a centralized
examination called Public Employee Selection Examination (PESE). PESE is organized centrally by another
public institution, the Student Selection and Placement Center (SSPC). Teachers assigned to work at high
schools work as an intern teacher in their first year and are assigned as full teachers at the end of this
year. Teachers are required by law to work for at least 3 years in schools of their first assignment. By the
end of these 3 years, teachers can ask for a transfer to another school of their choice based on seniority
scores they receive. As can be seen, teachers working for the MoE are employed within a centralized
and highly bureaucratic system (Ozdemir, 2008). In sum, it would be right to state that the
administrative and organizational setting of this study, Turkish public high schools, have been designed
with a bureaucratic approach.

Theoretical Framework
Counterproductive Work Behaviors (CPWB)

CPWBs are defined as ‘intentional behaviors aiming to damage the organization and its members’
(Spector & Fox, 2002: 269). Among these ‘damaging’ behaviors are gossiping about fellow members of
the organization, stealing organization property, organizational conflict, delaying work, and wasting time
and resources (Kesler, 2007). In order for an organizational behavior to be classified as CPWB, it needs
to be intentional, have the aim of doing harm and be against the law (Marcus & Schuler, 2004). Research
has shown that CPWBs threatening the organization and the general health of its members are
prevalent. For instance, it has been stated that 58% of female workers potentially face mobbing
behaviors and 24% face sexual harassment. In addition, it was found that 25% of employees in the USA
lose their jobs because of misuse of internet. Further, thefts exist in almost all work places. At the same
time, CPWB is also said to cause major economic loss (Mount, llies & Johnson, 2006).

In addition to studies that treat CPWBs separately as aggression, theft or absence, there are also
others that gather and study such behaviors under certain dimensions (Spector, Fox, Penny, Bruursema,
Goh & Kesler, 2006). For instance, Raver (2004) examines CPWBs in two sub dimensions: ‘interpersonal’
and ‘organizational’. The former is defined as bad-intentioned and hurting behaviors from employees
towards other employees, while the latter includes negative behaviors against the entire organization.
The most common CPWBs in organizational life include misuse of information, resources and time,
absence, racism, isolation, low quality work, substance abuse, verbal and physical attacks,
mistrustfulness, social pressure, bullying and mobbing (Foldes, 2006; Secer & Secer, 2007).

CPWB is triggered by certain factors. Among these, organizational fairness perception has a prime
role. It has been reported that distributive, operational and relational fairness perception of employees
is a meaningful predictor of CPWB (Flaherty & Moss, 2007). Work satisfaction is also said to be related
to CPWB (Mount et al. 2006). The same study concluded that ‘adaptability’ which is one of the sub
dimensions of the ‘big five’ personality theory is related to relational CPWB, while ‘responsibility’ is
related to organizational CPWB. In other words, those who have low adaptability in their personality
tend to display aggressive behaviors in their interpersonal relationships, while those with a low sense of
responsibility tend to sabotage the organization and display withdrawal behaviors. Penney and Spector
(2002) found that employees with a narcissistic personality display more CPWBs. Spector and Fox
(2010), on the other hand, showed the presence of an inverse relationship between CPWB and
organizational citizenship behaviors.
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CPWB studies have started to also appear in Turkey in recent years. To illustrate, Altintas (2009)
studied university students and found after his factor analysis that there are three different
organizational sabotage types: ‘information sabotage’, ‘duty sabotage’ and ‘violence sabotage’. At the
same time, Bayram, Girsakal and Bilgel (2009) studied 766 people working in various Turkish
companies, and found that the participants displayed a limited amount of CPWB and that CPWBs were
mostly displayed by employees who face restrictions at work. The researcher found a reverse
relationship between CPWB and work satisfaction. Ocel (2009) proposed a model regarding the
relationship between the organizational citizenship of employees and CPWB. Ocel (2010) conducted the
Turkish adaptation of Spector et al.’s (2006) Counterproductive Work Behavior Checklist (CWB-C). Ocel
and Aydin (2010) studied public and private sector employees and the effects of ‘belief in a just world’
and ‘gender’ CPWB. They found that employees with a lower belief in a just world and males are
relatively more likely to display CPWB.

Psychological Contract (PC)

The recent process of change in work life has changed the relationship between employer groups
and employees. In the new process, scientists are trying to understand and explain the nature of the link
between employees and organization (Guest, 2004). One such psychological link is the ‘psychological
contract-PC’. PC’s conceptual development owes much to March and Simon. These two authors wrote
about unwritten contracts between employers and employees (Roehling, 1997). That is, there is no
written contract between them. Later, Argyris (1960) named these unwritten contracts ‘psychological
work contract’ and thus coined the term PC. As a result of studies conducted in two factories, Argyris
(1960) observed that employees are more productive when they feel autonomous, are well-paid and
have job security. The conceptual development of PC was also contributed to by Levinson, Price,
Munden, Mandl and Soley (1962), who defined it as a set of mutual expectations that manage
relationships between two parties but are not openly expressed. Schein (1965, p. 15) argued that PC
develops as a result of mutual expectations between the organization and employees. Kotter (1973)
states that PC is a covert contract between employers and employees regarding what is to be taken and
given by each party (cited in Guest, 1995, p. 650). Rousseau (1989), defined it as a belief held by
employees about work conditions and mutual responsibilities between themselves and their employers.
According to Rousseau, the two parties, employer and employees, do not need to sign a contract about
these matters. Thus is the difference of this approach to the previous ones that viewed psychological
contract as a mutual agreement on a relational plane. This approach sees psychological contract as a
subjective belief of the employee (Rousseau & Tijoriwala, 1998).

PC which developed throughout the process of organizational socialization has two broad types:
‘transactional’ and ‘relational’ (Rousseau & Mclean-Parks, 1993; Vos, Buyens & Schalk, 2003).
Transactional psychological contract is based on economic responsibilities. Here, the employee is willing
to work extra time; he works excessively to be paid more and lets the employer know when he is leaving
work. However, an employee who adopts this type of contract does not feel much loyalty to the
organization. On the other hand, relational psychological contract enables work security for the
employees and strong loyalty for the employer. While transactional psychological contract lasts shorter,
relational psychological contract has longer-term expectations and responsibilities (McDonald & Makin,
2000).

Studies on PC have shown it to be associated with organizational loyalty, work satisfaction and
organizational citizenship (Karcioglu & Tirker, 2010; McDonald & Makin, 2000; Turnley, Bolino, Lester &
Bloodgood, 2003). Some studies have also revealed that employees face psychological contract breach.
One study concluded that 54% of employees experience PC breaches shortly after being employed
(Robinson & Rousseau, 1994). Similarly, it was found that the majority of employees face PC breaches
sometime during their work life (Shapiro & Kessler, 2000). Turnley and Feldman (1999) showed that PC
breaches lead to outcomes such as leaving the organization, voicing organizational problems and feeling
decreased commitment. Shapiro (2002) proposed that PC breaches hurt employees’ sense of trust in the
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organization and decrease their work satisfaction. Also, PS breach has been linked to loss of confidence
and pessimism (Turnley et al. 2003). Further, PC breaches have also been blamed for decreasing work
performance (Lester, Turnley, Bloodgood & Bolino, 2002). A meta-analysis study showed that PC
breaches have a major effect on work satisfaction, organizational loyalty and wanting to quit work
(Zhao, Wayne, Glibkowski & Bravo, 2007). The number of studies on PC in educational organizations in
Turkey is limited. In one of these rare studies, Demirkasimoglu (2012a) writes that PC may be an
analytical tool in the understanding of work relations at educational organizations. In a different study,
Demirkasimoglu (2012b) studied the PC perceptions and adaptation levels of Turkish teachers at public
and private elementary schools.

Purpose

The problem of the study is that there are no previous studies in the national or international
literature about the structure of the relationship between teachers’ PC perceptions and CPWB. A study
focusing on the relationship between these two variables can illuminate how the level of PC affects the
CPWB of teachers. Therefore, the purpose of the study is to identify the frequency of CPWB cases in
Turkish public high schools according to teacher reports, and to reveal teachers’ PC perceptions. At the
same time, discovering the structure of the relationship between the two variables is a secondary
purpose of the study. The research questions are as following: According to teachers who work in public
high schools in Ankara province,

1. Whatis the frequency of CPWB cases among teachers?
2. How is teachers’ PC perception?

3. Isthere a significant relationship between PC and CPWB?

Method

Focusing on CPWB and PC in Turkish public high schools, this study was designed as a survey. In a
survey, researchers attempt to describe the social phenomenon at hand within its own existing
conditions (Karasar, 1991). The study is of the quantitative nature and data have been analyzed with
guantitative techniques.

Population and Sample

The study was conducted in Ankara, Turkey. Ankara has eight central districts. According to data
obtained from Ankara Provincial Education Directorate (2013), there are 156 public high schools in these
central districts, in which a total of 16,078 teachers are employed. As it would not be possible to include
the entire universe in the study, sample selection was necessary. Sample size was identified by using the
theoretical sample size chart. According to the chart, a universe of 16,078 could be represented by 381
teachers with an error margin of 5% (Anderson, 1990, cited in Balci, 2009). The sample was selected by
using the ‘stratified sampling’ technique. To do this, the sample of 381 teachers was distributed
proportionally by taking the total number of teachers in each district as a criterion. This was done to
ensure that all teachers in the central districts of Ankara would have an equal chance of getting in the
sample. Considering potential data losses, sample size was upgraded to 500. As a result, the data
collection instrument was implemented on a total of 500 teachers from 34 high schools in 8 districts. A
total of 452 instruments were returned complete for data analysis. The sample size of the present study
is relatively small as compared to the all teachers in Turkey. Of these teachers, 207 were female and 245
were male. Their average age was 41.32, and their ages ranged between 22 and 63. Mean years spent in
the profession was 17.30. Teachers’ years in the teaching profession ranged between 1 and 40 years.
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Data Collection Instruments

Data were collected with the Counterproductive Work Behavior-Checklist (CWB-C) and Psychological
Contract Scale (PCS). The psychometric qualities of these are explained below.

Counterproductive Work Behavior-Checklist (CWB-C)

CWB-C was originally developed by Spector et al. (2006) as a 33-item 5-point Likert type scale. The
reliability and validity studies of CWB-C were conducted on a sample of 736 persons. CWB-C includes
five sub dimensions: ‘abuse’, ‘production deviance’, ‘sabotage’, ‘theft’ and ‘withdrawal’. Sample item is
as follows: “I damage my workplace deliberately”. The Cronbach alpha coefficient of the checklist was
.87 and its adaptation to Turkish culture was conducted by Ocel (2010a). The adaptation study showed
that, different from its original version, the Turkish version had a four-dimensional structure. The
Cronbach alpha coefficients of the Turkish version of CWB-C were calculated to ensure reliability and the
following was found: .78 for ’sabotage’, .75 for 'withdrawal’, .86 for ‘theft’, .91 for ‘abuse’, and .94 for
the total checklist. Whether CWC-C was valid and reliable in the current study was re-tested on the 452
checklists obtained in the study. For validity, both exploratory factor analysis (EFA) and confirmatory
factor analysis (CFA) were used. EFA results showed that CWB-C had a three-factor structure: ‘abuse’,
‘withdrawal’ and ‘theft’. The three-factor CWB-C accounts for 56.74% of the variance. The three-factor
structure was tested by CFA and its goodness of fit index results were calculated as follows: [)(2 =
2965.08; df = 458; x/df = 6.47; GFI = .71; AGFI = .66; RMSEA = .11; CFl = .90; NFI =.88]. The reliability of
CWB-C was tested by Cronbach alpha coefficient. The Cronbach alpha values obtained were: .94 for
‘abuse’; .91 for ‘theft’; .85 for ‘withdrawal’ and .88 for the total scale. Therefore, the three-dimensional
CWB-C that was examined for validity and reliability emerged as a valid and reliable tool to be used with
Turkish teachers.

Psychological Contract Scale-PCS

PCS was originally developed by Millward and Hopkins (1998) and has 17 items. It has 10 items in the
‘transactional’ dimension and 7 items in the ‘relational’ one. It is a five-point Likert scale ranging from
‘strongly disagree’ to ‘strongly agree’. In the original study, the reliability coefficient of the scale was .62
for the ‘transactional’ dimension, and .65 for the ‘relational’ one (Millwardand Hopkins, 1998). The
Turkish version of PCS was used by Mimaroglu (2008) and its Cronbach alpha value was .68. The validity
and reliability of PCS was tested again for the current study. Validity studies were undertaken with CFA,
and the two-factor model was found to produce reasonable goodness of fit values [x2= 766.84; df= 115;
xz/Sd= 6.66; AGFIl = .78; GFI = .83; NFI = .80; CFl= .82; IFl = .83; RMSEA= .11]. The analyses showed that
PCS is a reliable scale (Cronbach alpha value = .80). The Cronbach alpha coefficients of the scale’s
transactional and relational sub dimensions are .71 and .71. Considering these, PCS was decided to be a
valid and reliable measurement tool to be used in the study.

Procedures and Data Analysis

The study was conducted in the central districts of Ankara. Permit for the study was obtained from
Ankara Provincial Education Directorate. Following this, the researchers visited all 34 high schools in the
districts of Ankara. These visits took place between December 2012 and April 2013. First, school
principals were visited to ask for their cooperation. With their help, the instruments were distributed to
the teachers present at the school on that day during lunch break. They were implemented with the
teachers who agreed to take part in the study.

Participants’ CPWB frequency and views on PC were analyzed by using descriptive statistics such as
arithmetic means and standard deviation. The ranges of possible answers on the scale and their
weighting were as follows (Balci, 2002, p. 20): [(Always = 5; range 4.20 - 5.00) - (Mostly = 4; range 3.40 -
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4.19) - (Sometimes = 3; range 2.60 - 3.39) - (Rarely = 2; range 1.80 - 2.59) — (Never = 1; range 1.00 -
1.79)]. The multi way relationship structure between the two variables was examined by canonical
correlation. It was used because of the multiple variables in the data set. In the analyses, the ‘relational’
and ‘transactional’ dimensions of the PC were considered to be the independent variables, while the
‘abuse’, ‘theft’ and ‘withdrawal’ dimensions of the CPWB were taken as the dependent ones (2x3). In
order to find the suitability of the data set for canonical correlation normality, linearity and
homoscedasticity, lost data, extreme value and multicollinearity assumptions were analyzed. Analyses
to this end showed no lost values in the data. The normality of the data set was examined by using
‘skewness’ and ‘kurtosis’ values. This revealed skewness values ranging between (-.36) and (.91) and
kurtosis values between (-1.52) and (.47). Skewness coefficients within the acceptable interval (1) show
that the data were not skewed. Similarly, kurtosis coefficients were also within the (1) interval, thus
implying normal distribution for the data set. For multivariate normality and linearity assumption,
scatterplot matrices for each variable’s data set were examined. These analyses showed that the plots
were elliptical. It may thus be said that multivariate normality and linearity assumptions were met. This
finding was corroborated by the Q-Q graphs. The Levene’s test which was used to test homoscedasticity
showed that the Box M test was not significant (p>.05) and that the variances met homoscedasticity
requirements (p >.05). The one way extreme value analysis conducted revealed that the values for each
variable remained between 3 of standard z scores and extreme values were not encountered.
Correlation analysis was used to see whether multicollinearity problem existed among the variables. As
can be seen from Table 1, where correlations among variables are also shown, the coefficients between
the sub dimensions of the scales are not above .80. This finding was accepted as an indicator that
multicollinearity problem did not exist among the variables. Therefore, the data set was taken to be
suitable for canonical correlation analysis. Data analyses were conducted at the significance level of .05
via the SPSS 20.0, LISREL 8.7 and SAS 9.00 packages.

Findings

Participants’ arithmetic means and standard deviation scores from CPWBC and PCS and the
correlation coefficients between variables are given in Table 1.

Table 1.

Means, Standard Deviations, and Correlations of Teachers’ Scores for the Study Variables (n = 452)

Variables M SD 1 2 3 4 5 6 7
1 CWBs 2.74 .65 1
2 Abuse 3.05 1.01 .86%* 1
3 Theft 242 1.19 Ae**  11%* 1
4 Withdrawal 2.00 .81 .27**  -.10* .06 1
5 PC 2.85 .61 .01 -.08 .09* 14%* 1
6 Transactional 291 .68 .00 -.07 .07 JA3%* g0 * 1
7 Relational 2.77 .75 .01 -.06 .09* .10* .83*%*  50** 1

Note: *p < .05; **p <.001
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Table 1 shows that participants’ mean CPWB score was 2.74. This means that they sometimes
displayed CPWB. The mean score for CPWB sub dimension of ‘abuse’ was 3.05, revealing that the
participants sometimes resorted to this behavior. On the other hand, ‘theft’ mean score was 2.42,
revealing that this behavior was only rarely displayed. Another sub dimension of CPWB, 'withdrawal’,
received the mean score of 2.00, once again revealing that the participants displayed this behavior
rarely. As shown in Table 1, the PC mean score of participants was 2.85, suggesting that their PC
perceptions are at a moderate level. Their transactional dimension mean score was 2.91. This means
that participants’ transactional PC with the work place was at a moderate level. Finally, the relational
sub dimension mean score was 2.77, once again indicating a moderate level.

Table 1 shows that a meaningful correlation does not exist between CPWB and PC (r = .01; p > .05).
Similarly, no meaningful relationship exists between CPWB and either sub dimension of PC [(ri ansactional ps-
cpws = -00; p> .05); (iransactional ps - cpwa = -01; p> .05)]. Among the sub dimensions of CPWB, a negative, low
but meaningful relationship was found between ‘withdrawal’ and ‘abuse’ (r = -.10; p< .05). Similarly,
‘abuse’ and ‘theft’ were related with a positive, low but meaningful relationship (r =.10; p <.05). On the
other hand, theft and psychological contract had a low but meaningful relationship (r = .09; p < .05).
‘Theft’ was also correlated with ‘transactional’ PC with a low but meaningful relationship (r = .09; p
<.05). On the other hand, low but meaningful correlation coefficients were found between ‘withdrawal’
and PC and it’s both sub dimensions [(rpc.withdrawal = -14; P <.001); Itransactional Pc-withdrawal = -13; p < .001);
(rrelational pc-Withdrawal = -10; p <.05)]. No meaningful relationship was observed between ‘abuse’ and the two
sub dimensions of PC (p >.05).

The effects of the sub-dimensions of PC on the ‘abuse’, ‘withdrawal’ and ‘theft’ sub dimensions of
CPWB were analyzed by using canonical correlation. In this analysis, the potential number of variable
pairs and canonical correlations depends on the smallest number of variables in the dependent and
independent variable sets. As there were 2 variables in the first set (transactional and relational sub
dimensions of PC) and 3 in CPWB (‘abuse’, ‘theft’ and ‘withdrawal’) the number of canonical functions
and correlation coefficients were limited to two. Table 2 presents the test results concerning canonical
correlation coefficients.

Table 2.

Test Results Concerning Canonical Correlation Coefficients

S . Canonical Correlation 2
Wilk’s Chi-Sq Df p Coefficient R
u1-vi .96 15.41 6.00 .01* .17 .02
U2-v2 .99 1.37 2.00 .05 .05 .0025

*p <.05

NB: ‘U’ indicates variables in the independent data set and ‘V’ those in the dependent data set.

As can be seen from Table 2, the relationship predicted between the first canonical variable pair was
statistically meaningful (p <.05). The first canonical correlation value was .17. The overlapping variance
for the first canonical variable pair was 2%. Even though this implies low accounting power, it shows
that the relationship between X and Y may be interpreted as the predicted relationship was meaningful.
The canonical and cross loadings of dependent and independent variable pairs can be seen in Table 3.
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Table 3.

Canonical and Cross Loads of Variables

Variables Sub dimensions  1st Canonical Function 2nd Canonical Function

Canonical Loads  Cross Loads  Canonical Loads  Cross Loads

Set 1: PC Transactional -.85 -.15 -.52 -.02
Relational -. 88 -.15 46 .02
Set 2: CPWB  Abuse -.45 -. 07 .07 .00
Theft -.86 -.15 .36 .02
Withdrawal -.69 -.12 -.71 -.04

Table 3 shows that the canonical loading of the “transactional” variable in the first canonical function
was - .85, while that of the ‘relational’ variable was - .88. The canonical loading of ‘abuse’ in the first
canonical function was - .45, that of ‘theft’ was - .86 and that of ‘withdrawal’was -.69. Each variable in
the first canonical variable pair had a high load value. Tabachnick and Fidell (2007) stated that
correlations and loads above 0.30 can be interpreted. Table 3 shows that the highest contribution to
canonical variables was made by the ‘transactional’ variable in the PC variable set in the first canonical
function (-.88). Among second canonical functions, the canonical load of the ‘transactional’ variable was
- .52 and that of ‘relational’ was .46. In the CPWB set, the canonical load values of ‘abuse’, ‘theft’ and
‘withdrawal’ were -.07, .36 and .-.71, respectively. Examined as a whole, the canonical load values in
Table 3 reveal that the ‘relational’ sub dimension of PC is related to all three sub dimensions of CPWB,
while its ‘transactional’ sub dimension is related to ‘theft’ and ‘withdrawal’. As the canonical load value
is below .30, ‘abuse’ (.07) is not related to the ‘transactional’ sub dimension of PC.

The cross loadings given in Table 3 reveal that in the first canonical function, the ‘transactional’ and
‘relational’ sub dimensions of PC and the ‘theft’ sub dimension of CPWB had the highest value (- .15). In
the second canonical function set, the highest cross loading value belongs to ‘withdrawal’ (- .04). Cross
loadings show how much independent variables account for the canonical variable made up of
dependent variables (Tabachnick & Fidell, 2007). According to this, PC and CPWB in the first canonical
function and CPWB in the second canonical function make the biggest contribution to the canonical
variable of CPWB. The structural coefficients regarding with the first canonical functions and canonical
correlation coefficients between PC and CPWB are presented in Figure 1.

[ Transactional } Abuse
-.45

-.85

Withdrawal

Figure 1. The Structural Coefficients Regarding with the First Canonical Functions and Canonical
Correlation Coefficients Between PC and CPWB

[ Relational ‘
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In the final stage of the analysis, redundancy measures were calculated to see the mean variance
explained by the canonical variable in its own set and how much one variable accounted for the variance
of the other. Redundancy index is used to indicate the amount of variance within a set explained by
variables from the other set (Lorcu & Bolat, 2009). The variance rate indices of canonical pairs are given
in Table 4.

Table 4.

Variance Rate Indices of Canonical Pairs

Variance Redundancy Measure Variance Explained Redundancy Measure
Explained (PC) Index (PC) (CPWB) Index (CPWB)

u1:.75 u1:.02 Ul: .47 Ul:.01

V1:.24 V1:.00 V1:.21 V1:.00

Table 4 shows that the first canonical variable explains 75% of the variance in the variables of PC
with the dimensions under the factor CPWB. The contribution of the variables under CPWB to the total
variance is 47%. Table 4 also reveals that PC explains 2% of the variance in CPWB.

Discussion

A survey of the literature shows that the relationship of CPWB to PC has been studied at various
public and private organizations, though not extensively (Chao, Cheung & Wu, 2011; Jensen, Opland &
Ryan, 2010). However, the relationship between the two variables remains unexamined in educational
settings. While a limited number of studies have been conducted about the reflections of PC at schools
(Demirkasimoglu, 2012a; Demirkasimoglu, 2012b), no study seems to exist on the frequency of CPWB at
them. The present study therefore aimed to explore the relationship between CPWB and PC specifically
in Turkish public high schools as reported by teachers. In previous similar studies conducted at Turkish
schools, teachers were found to have a relatively negative perception of school life (Cemaloglu & Sahin,
2007; Ozer et al. 2006; Tasdan & Tiryaki, 2008; Yilmaz, 2010). Parallel to this general tendency, our study
also empirically tested whether Turkish teachers had a low PC perception. Many previous studies have
concluded that, as a general tendency, employees who are not happy with organizational life display
various deviant behaviors (Flaherty & Moss, 2007; Mount et al. 2006). Another purpose of the present
study is therefore to find out, the extent at which Turkish teachers who cannot derive sufficient
satisfaction from work life resort to deviant behaviors such as CPWB.

To begin with, teachers’ PC perceptions were studied from data collected from 452 teachers who
were working at public high schools in the districts of Ankara. The analyses showed that participants’ PS
perceptions were moderate. This finding accords with those of previous studies. For example, various
other studies on organizational commitment at schools also showed that Turkish teachers’
organizational commitment was moderate (Kursunoglu, Bakay & Tanriégen, 2010; Sezgin, 2010; Sener,
2013). Studies on job satisfaction also concluded that teachers were moderately satisfied in general
(inand, Aggiin & Atik, 2010; Kog, Yazicioglu & Hatipoglu, 2009). Further, Yildiz (2013) found that Turkish
teachers’ organizational commitment levels were moderate. Therefore, the present study showed once
again empirically that Turkish teachers do not have a very positive perception of the schools they work
at. A possible reason for their relatively moderate PC levels may be their low levels of perceived
organizational support and trust (Ozdemir, 2010; Ozan & Ozdemir, 2013). Similarly, the fact that the
indicators of work life quality such as social responsibility, social integration and a democratic setting
(Erdem, 2010) are not sufficient in Turkish schools may also explain moderate PC levels.
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The study also examined the frequency of CPWB behaviors at public high schools in Turkey. The
analyses revealed that the participants displayed moderate abuse behaviors, a finding which is
supported by earlier research. To illustrate, Ocel and Aydin (2010) found that organizational members
with a low fair world belief displayed relatively more abuse behaviors. In a study conducted by
elementary teachers and students, Kartal and Bilgin (2009) concluded that many behaviors under the
heading ‘abuse’ are relatively common at Turkish schools. Thomas (2005) studied support personnel
working at higher education institutions and reported approximately half to have faced bullying at the
work place. In yet another study, almost half of the university students who were employed part-time
were stated to experience mobbing (Rayner, 1997). It is therefore clear that the abuse dimension of
CPWB is common in Turkish schools and other organizations.

On the other hand, another dimension of CPWB, ‘theft’ was only rarely displayed by the participants.
This finding accords with those of earlier studies on organizational corruption in the field of education.
Certain previous studies have reported cases of corruption at Turkish schools (Balci, Ozdemir, Apaydin &
Ozen, 2012; Ozdemir, 2013). These studies have shown that, in some rare cases, some teachers use
school property for their personal purposes. It was stated by Heyneman (2004) that such behaviors are
corrupt ones. One underlying reason for theft at educational institutions may be a prevalent culture of
corruption at these schools. Schein (1985) states that if an organizational member is using
organizational facilities for their own benefit and this is being overlooked by other members, there may
be a corrupt culture at this work place.

The present study showed that the other dimension of CPWB, ‘withdrawal’, was also displayed rarely
by the participants. Similar studies have also concluded that teachers who are not satisfied with
organizational policies and practices may display withdrawal behaviors. To illustrate, Ozdemir (2013)
reported that Turkish teachers display withdrawal as a tool of opposing school principals. Having
conducted a theoretical study on withdrawal, Hirschman (1970) stated that employees with low job
satisfaction develop three different reactions: exit (E), voice (V) and loyalty (L). According to the EVL
theory, employees with a low sense of organizational loyalty tend to withdraw themselves from work. In
our study too, a meaningful correlation was found between the ‘relational’ and ‘transactional’ sub
dimensions of PC and the ‘withdrawal’ dimension of CPWB. This finding empirically supports
Hirschman’s EVL theory.

The analyses of the relations between the sub dimensions of CPWB and PC show a generally low but
meaningful correlation. For instance, a meaningful relationship was found between theft and both sub
dimensions of PC. Similarly, withdrawal was also correlated to the two. These corroborate the findings
of Chao et al. (2011). They also found a meaningful relationship between psychological contract
breaches and CPWB. However, different to our study, Jensen et al. (2010) found no meaningful
relationship between ‘theft’ and ‘transactional PC' breaches. They also found that transactional PC
breaches were not associated with withdrawal. The differences between the present study and that of
Jensen et al. (2010) may have stemmed from the samples and cultural differences. At the same time, we
used canonical correlation to see whether the two sub dimensions of PC were meaningful predictors of
CPWB. The results showed that they were. However, the two sub dimensions of PC account for 2% of
the variance in CPWB. Based on this finding, we propose that other possible variables triggering CPWB
should be explored through different studies. These future studies should possibly include work
satisfaction, organizational burnout, organizational commitment and personal qualities of employees as
their variables.

Conclusion

The motive for this study was that CPWB did not seem to be previously studied in an educational
setting. Taking several previous studies that offered evidence for a link between CPWB and PC as our
reference point, we empirically tested the relationship between the two in educational settings. To this
end, we conducted a study on Turkish teachers and found that teachers working at public high schools
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located in Ankara have a moderate PC perception. We also concluded that the participants sometimes
or rarely displayed the CPWB behaviors of abuse, withdrawal and theft. Multivariate analysis results
revealed a low level relationship between PC and CPWB. We also found that a minimal part of the
variance in CPWB could be explained with PC. Therefore, the present study has concluded that CPWB in
educational institutions should be examined with other organizational and psychological variables than
PC.

Based on the results of the present study we suggest scholars to examine relationship between
organizational citizenship behaviors, job satisfaction and CPWB. It would be good to examine the CPWB
of teachers based on qualitative studies. We also suggest other researchers to search the possible
reason of th CPWB of teachers through further exploratory studies.
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Genis Ozet

Girig

Egitim orgltlerinde meydana gelen etik ve hukuk disi davranislar son yillarda kamuoyunun dikkatini
cekmeye baslamistir. Arastirmalar, okullarda az da olsa yolsuzluk, psikolojik yildirma, cinsel taciz,
zorbalik, ¢alma (hirsizlik), sabotaj ve dedikodu gibi sapma davranis bicimlerinin sergilendigini gozler
online sermektedir (Batsche & Knoff, 1994; Delfabbro, Winefield, Trainor, Dollard, Anderson, Metzer &
Hammarstrom, 2006; Hallett, Harger & Eder, 2009; Heyneman, 2004; Giilsen & Kilig, 2013; Telem, 2006;
Timmerman, 2003). Okullarda yasanan bu ve benzeri davranislar, egitim orgutlerinin etkililigine iliskin
tartismalari da beraberinde getirmektedir. Bu davranis bigimleri arasinda psikolojik s6zlesme (Guest,
2004; Rousseau, 1989), orgiitsel baghlik (Mowday, Steers ve Porter, 1979), 6rgiitsel vatandaslik (Organ,
1988), orgitsel 6zdeslesme (Riketta, 2005) ve orglitsel sadakat (Hirshman, 1970) agirlikli olarak one
ctkmistir. Siralanan tiim bu davranislarin giderek ‘lretim karsiti is davranislar’ (UKiD) (counterproductive
work behaviors-CWBs) genel bashgi altinda incelenmeye basladigl goriilmektedir (Chang & Smithikrai,
2010; Gruys & Sackett, 2003).

Kamu ve dzel sektdrde faaliyet gdsteren pek cok drgiitte UKID galismasi yiiriitiilmiis olmasina karsin
(Dalal, 2005), egitim orgitlerinde c¢alisan 6gretmenler (izerinde bu baslik altinda bir galismaya
rastlanmamistir. Egitim érgitlerinde UKID ile iliskili olabilecek etmenlerden biri de ‘psikolojik sézlesme’
(PS) (psychological contract-PC) olabilir. Arastirmalar, PS ile 6rgitsel bagllk, is doyumu ve orgitsel
vatandaslik arasinda bir iliski oldugunu géstermektedir (Karcioglu & Turker, 2010; McDonald & Makin,
2000; Turnley, Bolino, Lester & Bloodgood, 2003). Bu calismada spesifik olarak, UKID ile PS arasindaki
iliskinin Tlrkiye’deki kamu genel liselerindeki gériinimleri sorgulanmustir.

UKID ‘érgiite ve 6rgit Uyelerine yénelik kasith ve zarar verme amaci tasiyan davraniglar’ olarak
tanimlanmaktadir (Spector & Fox, 2002). Bu tanimda 6ne g¢ikan ‘zarar verme’ davranislari arasinda 6rgut
Uyelerini hedef alan dedikodular, orgiite ait esyalarin galinmasi, orgiitsel g¢atisma, isi yavaslatma,
zamanin ve kaynaklarin savurgan bir sekilde kullanilmasi siralanabilir (Kesler, 2007). PS ise calisanlarin
orgit ile arasinda olusan psikolojik baglardan birisidir.

Gerek yurtdisi ve gerekse vyurtici literatliir taramalarinda egitim orgitlerinde goérev yapan
dgretmenlerin UKID algilar ile PS arasindaki iliski yapisini inceleyen calismalara rastlanmamis olmasi
arastirmanin problemini olusturmaktadir. Bu kapsamda arastirmanin genel amaci Tirkiye’'deki kamu
genel liselerinde gorev yapan 6gretmenlerin goriislerine gore okullarda UKiD’nin yasanma sikligini
belirlemek ve 6gretmenlerin PS algilarini ortaya ¢ikartmaktir. Bununla birlikte iki degisken arasindaki
iliski yapisinin kesfedilmesi arastirmanin bir diger alt amacini olusturmaktadir.

Yontem
Bu arastirma iliskisel tarama modeline gore desenlenmistir.
Evren ve Orneklem

Ankara ilinde gergeklestirilen bu galismanin evrenini Ankara ili sekiz merkez ilgesinde yer alan 156
kamu genel lisesi ve bu okullarda gdrev yapan 16078 dgretmen olusturmaktadir (Ankara il Milli Egitim
Mudurligi, 2013). Tabakah 6rnekleme yontemine uygun olarak 16078 kisilik evreni, %5 hata payi ile 381
6gretmenin temsil edebilecegi varsayillmistir. Ancak arastirmada olasi veri kayiplari géz o6nilinde
bulundurularak, 6rneklem buykligl sayisi 500’e yikseltilmistir. Ancak, 452 o6lgek veri analizi yapmaya
elverisli sekilde geri donmuistur.
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Veri Toplama Araglar

Arastirmada Uretim Karsiti Is Davranislari Olgegi (UKIiD-O) ile Psikolojik Sézlesme Olgegi (PS-O)
kullanilmistir. UKIiD-O orijinal olarak Spector et al. (2006) tarafindan gelistirilmis olan 33 maddelik bir
dlgek olup bes dereceli Likert tipindedir. UKiD-O, ‘kétiiye kullanma’, ‘Uiretimde sapma’, ‘sabotaj’, ‘calma’
ve ‘geri ¢ekilme’ olarak isimlendirilmis olan bes alt boyuttan olusmaktadir. Cronbach alfa givenirlik
katsayisi .87 olarak rapor edilmistir. UKID-O’niin Tirrk kiiltiriine uyarlama calismasi ise Ocel (2010a)
tarafindan gercgeklestirilmistir ve orijinalinden farkh olarak dort boyutlu bir yapiya sahip oldugu
belirlenmistir. Mevcut arastirma kapsaminda gegerlik ve guvenirlik ¢alismalari yinelenmis ve 6lgegin
‘kotuye kullanma’, ‘geri ¢ekilme’ ve ‘calma’ olmak lizere li¢ boyutlu bir yapidan olustugu gézlenmistir.

PS-0 ise orijinali Millward ve Hopkins (1998) tarafindan gelistirilmis 17 maddelik bes dereceli Likert
tipi bir olcektir. 10 maddelik ‘islemsel’ ve 7 maddelik ‘iliskisel’ olmak Uzere iki boyuttan meydana
gelmektedir.

Veri Analizi

Arastirmada katihmcilarin UKID’i gerceklestirme sikhgi ve PS’ye iliskin gérisleri aritmetik ortalama ve
standart sapma gibi betimsel istatistikler kullanilarak analiz edilmistir. iki degisken arasindaki ¢ok yénlii
iliski yapisi ise kanonik korelasyon ile incelenmistir. Analiz siirecinde PS’nin ‘iliskisel’ ve ‘islemsel’ iki alt
boyutu bagimsiz; UKID’in ‘kétiiye kullanma’, ‘calma’ ve ‘geri gekilme’ alt boyutlari ise bagimli degisken
olarak ele alinmistir (2x3).

Bulgular

Katiimcilarin UKIiD puan ortalamasi 2.74 olarak hesaplanmistir. Buna gére katilimcilarin UKID’i ara
sira gergeklestirdikleri saptanmistir. Arastirmaya katilan 6gretmenlerin PS puan ortalamalari ise 2.85dir.
Buna gore 6gretmenlerin PS algilari orta diizeydedir. PS’nin ‘islemsel’ alt boyut puan ortalamasi ise 2.91,
‘iliskisel’” alt boyutu puan ortalamasi 2.77’dir. Buna gore katilimcilarin iliskisel PS’leri orta diizeydedir.
UKID ile PS arasinda ve UKID ile PS’nin her iki alt boyutu arasinda anlamli bir iliski bulunmamaktadir (r =
.01; p > .05).

Arastirmada, PS’nin ‘iliskisel’ ile ‘islemsel’ alt boyutlarinin, UKiD’in ‘kétiiye kullanma’, ‘geri ¢ekilme’
ve ‘calma’ alt boyutlar tzerindeki etkisi kanonik korelasyon ile analiz edilmistir. Birinci kanonik degisken
cifti arasinda tahmin edilen iligki, istatistiksel olarak anlamh bulunmustur (p < .05). Birinci kanonik
korelasyon degeri .17’dir. Birinci kanonik degisken gifti icin ortlisen varyansin % 2 oldugu belirlenmistir.
Birinci kanonik fonksiyonundaki PS degisken setinde yer alan f‘iliskisel’ degiskeninin, kanonik
degiskenlerin olusumundaki katkisinin en yiiksek oldugu goériilmustir (-.88). ikinci kanonik fonksiyonlar
incelendiginde PS degiskeni setinden ise ‘islemsel’ degiskeninin kanonik yuki - .52 ve f‘iliskisel’
degiskeninin kanonik yiikii .46’dir. UKID degiskeni setinden ‘kétilye kullanma’, ‘calma’ ve ‘geri ¢ekilme’
degiskenlerinin kanonik yiik degerleri sirasiyla, -.07, .36 ve -.71’dir. Kanonik yik degerleri bir bitilin
olarak incelendiginde PS’nin ‘iliskisel’ boyutunun UKID’in ‘kétiiye kullanma’, ‘calma’ ve ‘geri cekilme’ alt
boyutlariyla iliskili oldugunu gériilmektedir. PS’nin ‘islemsel’ alt boyutu ise UKiD’in ‘calma’ ve ‘geri
cekilme’ alt boyutlari ile iliskilidir. .30’un altinda kanonik yik degerine sahip olmasi nedeni ile ikinci
kanonik fonksiyonunda yer alan ‘kotiye kullanma’ alt boyutu (.07) PS’nin ‘islemsel’ alt boyutu ile iliskili
degildir.

Gereksizlik o6l¢lisi degerleri incelendiginde birinci kanonik degisken, PS faktériinde yer alan
degiskenlerdeki varyansin %75’ini UKID faktérii altinda yer alan boyutlarla agiklamaktadir. UKiD
faktériinde yer alan degiskenlerin, toplam varyansa olan katkisi ise % 47’dir. PS faktorii, UKID faktdriine
iliskin varyansin % 2’sini agiklamaktadir.
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Tartisma ve Sonug

Arasturmada 6gretmenlerin PS algilari incelenmistir. Analiz sonuglari katihmcilarin PS algilarinin orta
diizeyde oldugunu géstermistir. Bu bulgu benzer arastirma sonuglari ile uyumludur. Ornegin, okullarda
orgitsel baghlik Gzerine yaritilmis cesitli calismalarda Turk 6gretmenlerin 6rglitsel baghhklarinin genel
olarak orta diizeyde oldugu belirlenmistir (Kursunoglu, Bakay & Tanriégen, 2010; Sezgin, 2010; Sener,
2013). Yine is doyumlari lzerine odaklanan g¢alismalarda da 6gretmenlerin genel olarak orta diizeyde bir
is doyumuna sahip olduklari belirlenmistir (inandi, Aggiin & Atik, 2010; Kog, Yazicioglu & Hatipoglu,
2009).

Arastirmada ikinci olarak Tirk kamu genel liselerinde UKIiD’in yasanma sikhgi incelenmistir. Bu
amagla yapilan analizlerde, katilimcilarin UKiD’in alt boyutlarindan ‘kétiiye kullanma’ davranisini orta
diizeyde sergiledikleri belirlenmistir. Bu bulgunun, benzer arastirma bulgularini destekledigi séylenebilir.
Ornegin Ocel ve Aydin’in (2010) arastirmasinda adil diinya inanci disiik 6rgit Uyelerinin kétiiye
kullanma davranisi sergileme egilimlerinin gérece yiiksek oldugu saptanmistir.

Katilimcilarin UKiD’in diger bir alt boyutu olan ‘calma’ davranisini ise nadiren gergeklestirdikleri
saptanmistir. Bu bulgu, egitimde 6rgltsel yolsuzluk izerine odaklanan arastirma sonuglari ile uyumludur.
Ornegin bazi calismalarda, Tirk okullarinda yolsuzluk vakalarin gézlendigi rapor edilmistir (Balc,
Ozdemir, Apaydin & Ozen, 2012; Ozdemir, 2013).

Arastirmada &gretmenlerin UKID’in bir diger boyutu olan ‘geri cekilme’ davranisini da nadiren
sergiledikleri belirlenmistir. Orgiitsel politika ve uygulamalardan hosnut olmayan kimi 6gretmenin, geri
cekilme davranisi sergiledigi, benzer ¢alismalarda da saptanmistir. Ornegin Ozdemir (2013) Tiirkiye’deki
ogretmenlerin okul midarine karsi bir tir muhalefet etme araci olarak geri c¢ekilme davranis
sergilediklerini rapor etmistir. Ayrica, arastirmada PS’nin ‘iliskisel’ ve ‘islemsel’ alt boyutlari ile UKiD’in
‘geri ¢ekilme’ boyutu arasinda anlamli bir korelasyon saptanmistir. Bu bulgu, Hirschman’in CDL kuramini
ampirik olarak desteklemektedir.

Cok degiskenli analiz sonuclari bir bitiin olarak degerlendirildiginde PC ile UKID arasinda dusiik
diizeyde bir iliski oldugunu gérilmistiir. UKiD’deki degiskenligin de ¢ok az bir bslimii PC ile
aciklanabilmistir. Dolayisiyla bu calismada, egitim érgiitlerinde gézlenen UKiD’in PC’nin disindaki baska
orgutsel ve psikolojik degiskenlerle birlikte incelenmesi gerektigi sonucuna ulasiimistir.
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20. ylzyilin son donemlerinden itibaren sosyal, ekonomik ve toplumsal yasamda onemli degisikler
yasanmistir. Bu degisiklikler neticesinde insanlik, sirasiyla tarim toplumundan sanayi toplumuna son
olarak da bilgi toplumu denilen bulundugumuz zamana ge¢mistir (Sahin, Cetin & Yildirnm, 2009). Bilgi
toplumuna gegis siireci, bilisim teknolojilerinde yasanan gelismelerle hizlanmistir. Son dénemlerde
bilisim teknolojilerinin evlerde, egitimde, devlet hizmetlerinde, saglik hizmetlerinde, ticarette vb. daha
bircok alanda kullaniminin yayginlasmasiyla (Celik, 2007) bu slre¢ daha da hizlanmaktadir. Bireyler ve
kurumlar bilisim teknolojileri ve internet kullaniminin yayginlasmasiyla kolay ve ¢ift yonli iletisim kurma,
bilgiye ulagsma, bilgi edinme, bilgi aktarma, gelismeleri takip etme ve daha bir¢cok imkana kavusmustur.
Web siteleri, bloglar, forumlar, elektronik posta, haber gruplari, sohbet odalari, video konferanslar
arama motorlari bireylerin bilgi edinme ve paylasma konusunda yogun olarak faydalandiklar
uygulamalardir (Tas & Kestellioglu, 2011). Tirkiye istatistik Kurumu’nun (TUIK) 2013 yilinda yayinladig
istatistikler incelendiginde her gegen yil bilgisayar ve internet kullaniminin arttigi gériilmektedir (TUIK,
2013). TUIK istatistiklerinde 2013 yilinda kamuda, isletmelerde vb. gibi alanlarda bilgisayar kullanimi %92
iken evlerde bu oranin %50 oldugu gériilmektedir. internet kullanimina bakildiginda ise kamuda,
isletmelerde vb. alanlarda %91 iken evlerde % 49 oldugu goérilmektedir. Ayrica Internet World Stats
(2012) istatistiklerine gore tilkemiz Avrupa genelinde 2012 itibariyle internet kullaniminda besinci sirada
yer almaktadir.

Bilisim teknolojilerinin ve internetin sagladigi 6zellikler yasamin elektronik ortama tasinmasini ve €’li
yasama gecisi saglamistir. Elektronik ortama gegis ile devlet, egitim, ticaret, saglik vb. kurumlar kokla
degisiklikler gecirerek yeni yapilara déniismektedirler. Ozellikle son dénemlerde e-devlet, e-ticaret, e-
belediye, e-6grenme gibi kavramlar siklikla duyulmakta ve bu gibi hizmetlerin kullanimi hizl bir sekilde
artmaktadir (Dedeoglu, 2006). Gliniimizde ticari faaliyetlerin internet tzerinden gerceklesmesinde bir
artis oldugu muhakkaktir. Ozellikle e-ticaretin genis iriin yelpazesi, maliyet diisiikliigi, taleplere hizli
cevap verme esit erisim tanima gibi imkanlar saglamasi bu artisin hizini daha da artiran 6nemli etmenler
olarak gorulmektedir (Aydin & Sarisakal, 2003). Benzer sekilde e-devlet hizmetlerinin devlet
kurumlarindaki yogunlugu azaltmasi, gerekli islemlerin internet (zerinden yapilmasini saglamasi,
bireylere zaman bakimindan kazang saglamasi vb. daha birgok firsati sunmasi bu hizmetin kullanimini
artirmaktadir (Turkiye Bilisim Surasi (TBS), 2002). Bilisim teknolojileri ve internetin ticaret ve devlet
faaliyetlerinde kullaniminin yayginlasmasi egitim-6gretim faaliyetlerini de etkilemistir. Bilgisayar destekli
egitim, internet destekli egitim, uzaktan egitim gibi kavramlar bilisim teknolojileri ve internet
kullaniminin artmasiyla siklikla duyulmaktadir. Bu agidan bakildiginda bilisim teknolojileri ve internetin
toplum hayatinda, ticarette, kamu kurum/kuruluslarinda, egitimde vb. daha bircok alanda onemli
faydalarinin oldugu gorilmektedir (Tas & Kestellioglu, 2011). Fakat elektronik ortamda bulunan bilginin
veya verinin kotl niyetli kisiler tarafindan ele gegirilerek bireylere veya kurum/kuruluslara blyik
zararlari da olabilmektedir. Son yillarda bilgisayar ve internet ortaminda givenligi tehdit eden kullanici
veya yazilim tabanli unsurlar artmakta ve bu glivenligi tehdit eden unsurlar bilisim sistemlerine ciddi
zararlar vermektedir.

ABD’de 2009 vyilinda Bilgisayar ve Gilvenlik Enstitisi’nin (Computer Security Enstitute)
gerceklestirdigi bilgisayar suglari ve giivenlik arastirmasinda koétiiciil yazilim bulasmasi, robot virtsler
(botlar), oltalama (phishing), dolandiricilik, hizmet disi ataklari (Denial of Service), web sitesi tahrifati,
dizlisti veya mobil cihazlarin ¢alinmasi veya kaybolmasi, sifre koklama (password sniffing) en cok
gerceklesen saldirilar olarak tespit edilmistir (Richardson, 2009). Diinya genelinde arastirma yapan
Symantec (2013), gliniimiizde kullanimi artan Android isletim sistemine sahip mobil telefonlara yonelik
saldirilarin da her gegen giin arttigini belirtmektedir. Giinden giline artan oltalama saldirilari ise, en ¢ok
finans organizasyonlarini ve bilgi servislerini hedef almaktadir. E-mail yoluyla oltalama saldirilari sirasiyla
en ¢ok devlet ve kamu kurumlarinda, finans kuruluslarinda ve egitim sektoriinde tespit edilmistir.
Symantec’in her yil gerceklestirdigi arastirma sonuglari, her gecen giin tehdit sayisinin ve gesidinin
arttigini gostermektedir. Marinos (2013) arastirmasinda kritik altyapilar, mobil bilisim, sosyal aglar, bulut
bilisim gibi alanlara yonelik saldirilarin arttigini tespit etmistir. Bu saldirilar en fazla; internetten kasith
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veya kasitsiz indirilen programlar, zararl yazilimlar, kod enjekte etme, hizmet disi ataklari, oltalama,
spam, veri ihlali, kimlik hirsizhg, fiziksel zarar, bilgi sizdirma seklinde gergeklestiriimektedir. Bunlara ek
olarak mobil teknolojilere yonelik tehditlerin de arttigi gérilmektedir.

Ulkemizde vyapilan arastirmalar ve calismalar incelendiginde, Kagakgilik ve Organize Suglarla
Miuicadele (KOM) Daire Baskanligi tarafindan hazirlanan ve 2011 yilinda yayinlanan rapora goére bilisim
suglarina yonelik toplam 3901 olay gergeklesmis ve 4157 supheli sahis hakkinda islem yapilmistir. En
fazla islenen bilisim suclari; banka ve kredi karti dolandiricilig, bilisim sistemlerine karsi islenen suglar,
internet bankacihgl dolandiriciligl, internet araciligiyla nitelikli dolandiriciliktir. Bunlari sirasiyla telif
haklari, mistehcenlik, cocuk istismari suglari takip etmektedir (KOM, 2011). Canbek (2005) genel olarak
gerceklestirilen saldirilarin; viris, solucan, truva ati gibi zararh yazilimlar, arka kapilar (back door), casus
yazilim (spyware), uzaktan yénetim araglari, robot virusler, saldirgan ActiveX kodlari, sistem araci gibi
goziiken virtsler (rootkitler), e-posta bombardimani, veri trafigini izleme (sniffing), veri trafigini izlerken
gizlenme (spoofing), web formlarina zararh sql kodlari enjekte etme, oltalama ve reklam bedelli yazilim
(adware) gibi unsurlarla gerceklestigini belirtmistir.

Tirkiye’de yapilan internet glvenligi arastirmasina gore sektérlere yonelik gerceklestirilen saldirilar
arasinda risk orani en fazla olan tiglinci sektorin egitim sektori oldugu tespit edilmistir (Kog.net, 2005).
Symantec (2103) tarafindan gergeklestirilen arastirma sonuglarina gore ise, saldirilarin sirasiyla en ¢ok
devlet ve kamu kurumlarina, finans kuruluglarina ve egitim sektoriine yonelik yapildig tespit edilmistir.
Yapilan bu arastirmalar neticesinde; bireylerin bilgisayar ve internet ortaminda givenli hareket
etmelerini, gerekli énlemleri almalarini saglamak ve bireyleri glvenlik konusunda bilgilendirmek igin
cesitli calismalar gergeklestirilmektedir. Bu anlamda Ulkemizde bilinglendirme calismalari kapsaminda
web siteleri (Bilgimi Koruyorum, 2011; Ulusal Bilgi Glvenligi Kapisi, 2014) olusturulmakta, konferanslar
diizenlenmekte (Siber Giivenlik Konferansi, 2014) ve projeler (Giivenli ve Bilingli internet Kullanim
Projesi, 2013) yurutilmektedir. Bunlarin yaninda kullanicilarin internet ortaminda kumar oynama, saghk
icin tehlikeli madde temini, sakincali igerikler gibi durumlarla karsilagildiginda ihbar edebilecekleri ihbar
merkezi kurulmustur (Telekomiinikasyon iletisim Baskanligi internet ihbar Merkezi, 2010).

Alan yazin géz ondne alindiginda bireylerin bilgisayar ve internet ortaminda giivenligini saglamaya
yonelik calismalara énem verildigi gorilmektedir. Fakat yine yapilan arastirmalarda bireylerin bilisim
givenligini tehdit eden unsurlar konusunda bilgilerinin disik diizeyde oldugu sonucuna ulasiimistir
(Dijle, 2006; Dijle & Dogan 2011; Karaoglan-Yilmaz, Yilmaz & Sezer, 2014; Pusey & Sadera, 2011; Shebhri,
2012; Tekerek & Mart, 2010; Tekerek & Tekerek, 2013). Ornegin Tekerek ve Tekerek (2013) dgrencilerin
guvenli sifre kullanimi, gevrimigi guvenli iletisim, koticil yaziim denetlemesi yapma, belge koruma,
kisisel bilgisayar glivenligi, glivenlik duvari ve filtreleme yazilimlari kullanimi gibi konularda bilgilerinin
disuk oldugunu tespit etmislerdir. Ayrica s6z konusu arastirmada 6grenciler, bilgi glivenligi konusunda
yeterli bilgiye sahip olmadiklarini belirtmislerdir. Benzer sekilde Tekerek ve Mart (2010)
gerceklestirdikleri arastirmalarinda ogrencilerin sirasiyla pornografi, zararh icerikli siteler, siddet icerikli
oyunlar, sohbet yazilimlari ve sosyal aglar, teknik zararlar konusunda tehlikelerle karsilastiklarini
belirtmislerdir. Yine s6z konusu arastirmada ¢ocuklarin internette birgok risk ve tehlikeyle karsilastiklari
fakat bunlara karsi gerekli farkindaliga sahip olmadiklari belirlenmistir.

Shehri (2012) farkli kaltlr ve bilgi birikimine sahip 35 tlkeden 200 kullanici tzerinde gergeklestirdigi
arastirmasinda katilimcilarin bazi konularda iyi diizeyde farkindaliga sahip olmalarina ragmen buna
uygun sekilde davranislar sergilemediklerini ve bazi glivenlik konularinda vyeterli bilgiye sahip
olmadiklarini tespit etmistir. Karaoglan-Yilmaz ve ark. (2014) duniversite birinci sinif (izerinde
gerceklestirdigi arastirmasinda 6grencilerin bilgisayara erisim glivenligi, zararli programlar ve korunma
yollari, sosyal mihendislik, parola glivenligi, dosya erisim ve paylasim gilivenligi, internet ve ag givenligi,
e-posta givenligi, yedekleme yapma gibi giivenlik dnlemlerinden bir ya da birkagini derste gordiklerini
givenlikle ilgili diger konulari ise gérmediklerini tespit etmislerdir. Kasikel, Cagiltay, Karakus, Kursun ve
Ogan (2014) Tarkiye ve 23 Avrupa ulkesinin dahil oldugu Avrupa Cevrimici Cocuklari projesi bulgularini
inceleyerek c¢ocuklarin internet aliskanliklarini ve karsilastiklari riskleri tespit etmislerdir. S6z konusu
arastirmada cocuklarin asiri internet kullanimi, cinsel igerikli fotograf gérme, siber zorbaliga maruz
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kalma, cinsel igerikli mesaj alma, internet Uzerinden yeni kisilerle tanisma gibi cevrimici risklerle
karsilastiklari goralmistiir. Pusey ve Sadera (2011) ABD’de gergeklestirdikleri arastirmada 6gretmen
adaylarinin  bilisim givenligi konularini bilme ve bunlarn 6gretebilme dizeylerini incelemislerdir.
Arastirma sonuglari, 6gretmen adaylarinin bilisim giivenligi konusunda sinifli bilgiye sahip olduklarini ve
kendilerini bu konulari 6gretmede yetersiz gordiklerini ortaya koymustur.

Bilisim giivenligi konusuna yonelik gerceklestirilen arastirmalarda bireylere kiiglik yaslardan itibaren
egitimlerin verilmesinin, bilisim givenligini saglamaya yonelik dersin okullarda okutulmasinin,
seminerler ve kitle iletisim araclariyla bilinglendirme faaliyetlerinin yapilmasinin gerekliligi Gzerinde
durulmustur Gergeklestirilen arastirma sonuglari dikkate alindiginda glinimizde 6zellikle 6grencilerin
bilgisayar (Mart, 2012; Ogiitcli, 2010). ve interneti giivenli bir sekilde kullanabilmeleri dnemli bir
konudur. Bireylerin farkindaliklarinin ve bilgilerinin disik dizeyde olmasi itibariyle okullarda kiguk
yaslardan itibaren bilgi ve bilisim gilvenligine yonelik bilinclendirme faaliyetlerine 6nem verilmesi
gerekmektedir. Bu agidan bakildiginda 6grencileri bu konularda bilgilendirecek ve gerekli glvenlik
tedbirlerinin nasil alinmasi gerektigini anlatacak olan Bilgisayar ve Ogretim Teknolojileri Egitimi (BOTE)
o6gretmen adaylarina bilyik gorevler ve sorumluluklar dismektedir.

Uluslararasi Egitimde Teknoloji Toplulugu'nun (International Society for Technology in Education-
ISTE) yayinladigi Ulusal Egitim Teknolojisi Standartlarinda (The National Educational Technology
Standards-NETs) 6gretmenlerin, etik konularda model olma; bilginin ve teknolojinin kullaniminda sosyal
etkilesimden sorumlu olma; dijital bilginin ve teknolojinin glvenli, yasal ve etik kullanimini destekleme
ve 6gretme becerilerine sahip olmalari gerektigi ifade edilmektedir (ISTE, 2008). Ayrica tlkemizde Milli
Egitim Bakanligi (MEB) tarafindan belirlenen bilisim teknolojileri 6zel alan yeterliliklerinde, bilisim
teknolojileri 6gretmenlerinin; bilisim teknolojileri, internet ve ag teknolojilerinde yasal kurallari bilme,
etik davranma, guivenli kullanabilme, giivenlik tehditlerine karsi glivenlik stratejileri gelistirme ve bilisim
glvenligi konularini 6gretebilme niteliklerine sahip olmalari gerektigi belirtilmistir (MEB, 2008).
Dolayisiyla artan bilisim glivenligi tehditleri, ISTE standartlari ve MEB 6zel alan yeterlilikleri dikkate
alindiginda okullarda gérev yapacak olan BOTE &gretmen adaylarinin bilisim giivenligi bilgilerinin
incelenmesinin dnemli oldugu disiiniilmektedir. Bu calismanin amaci BOTE 6gretmen adaylarinin;

1-) Bilisim glvenligi bilgilerinin ne dizeyde oldugunun,
2-) Bilisim glivenligi bilgilerinin;
a) Yas,
b) Cinsiyet,
c) Bilisim giivenligine yonelik bir kurs veya ders alip almama,
d) Sinif,
e) Bilgisayara sahip olma siresi,
f) Glnluk bilgisayar kullanim siresi,
g) Gunluk internet kullanim siresi,

h) Ogrenim goriilen (iniversite degiskenlerine gére anlamli bir farklihk gdsterip géstermediginin
tespit edilmesidir.

Yontem
Arastirma Modeli

Bu c¢alisma, nicel arastirma yodntemlerinden tarama modeli ile gerceklestiriimistir. Tarama
arastirmalari, bir konu veya olaya yonelik katiimcilarin gorislerinin, tutumlarinin, becerilerinin,
yeteneklerinin belirlendigi arastirma tiiri olarak bilinmektedir. Bu arastirma tiiriiniin amaci genelde var
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olan durumun fotografini ¢cekerek betimleme yapmaktir (Buyikoztirk, Kiligc Cakmak, Akgiin, Karadeniz &
Demirel, 2012). Dolasiyla bu arastirmada BOTE égretmen adaylarinin bilisim giivenligi bilgilerinin cesitli
degiskenlere gore farklilagip farklilasmadiginin tespit edilmesi amaglanmigtir.

Calisma Grubu

Bu arastirmanin ¢alisma grubunu, 2013-2014 egitim-6gretim yili Sakarya, Amasya, Erzincan ve Siirt
Universitelerinin BOTE bélimiinde okuyan {i¢iincii ve dérdiincii sinif 5gretmen adaylari olusturmaktadir.
Arastirma, bu Universitelerin lglinci ve dordinci siniflarinda okuyan 375 lisans 6grencisi izerinde
gerceklestirilmistir. Arastirma, dort Universitede gérev yapmakta olan ve galismanin gergeklestiriimesini
destekleyen 6gretim elemanlarinin yardimi ile yapilmistir. Ayrica BOTE lisans programinda bulunan
dersler ve arastirmanin konusu dikkate alindiginda programin sagladigi yeterlilikleri belirleme ve alinan
egitimin bir degisim olusturup olusturmadigini gérme agisindan son siniflarla birlikte tglnci siniflarin
calisma grubunu olusturmasi uygun gorialmustir. Bu calismada elde edilen sonuglar, arastirmanin
gerceklestirildigi dort Gniversite ile sinirhidir. Calisma grubunun belirlenmesinde uygulama kolaylig
disinda bir degisken dikkate alinmamistir. Calismanin uygulandigi lniversitelere ve 6grenci sayilarina
Tablo 1’de yer verilmistir.

Tablo 1.

BOTE Ogretmen Adaylarinin Universite ve Siniflarina Gére Dagilimlari

Universiteler 3.Sinif 4.5inif
Sakarya Universitesi 10 117
Amasya Universitesi 45 38
Erzincan Universitesi 41 66
Siirt Universitesi 34 24
Toplam 130 245

Ogretmen adaylarinin yas ve cinsiyete ydnelik bulgular ise Tablo 2’de verilmistir.

Tablo 2.

BOTE Ogretmen Adaylarinin Demografik Ozellikleri

Ozellik Gruplar Yizde Frekans
Yas 20 27 7,2
21 96 25,6
22 115 30,7
23 86 22,9
24 35 9,3
25 ve Uzeri 16 4,3
Cinsiyet Kadin 173 46,1
Erkek 202 53,9

Veri Toplama Araci

Bu arastirmada veri toplama araci olarak Pusey ve Sadera (2011) tarafindan gelistirilen “Bilisim
Guvenligi Bilgisi” anketi kullaniimistir. Anket, demografik ve coktan seg¢meli bilisim gilvenligi bilgi
sorularindan olusmaktadir. Anket, uzman gortsi alinarak Tirkceye uyarlanmistir. Ankette yer alan
sorularin kapsam gecerliligini ve Tirkge cevirinin dogrulugunu gerceklestirmek uzman gortsi alinmistir.
Egitim Fakiltesi BOTE bolimiinden doktorasini tamamlamis Gi¢, Yénetim Bilisim Sistemlerinde bilisim
glvenligi konusunda doktora yapan bir, bilisim suglari konusunda doktorasini tamamlamis bir ve Sakarya
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Emniyet MUdurlGgi siber suglarlar micadele sube mudirliginden bir kisi olmak lizere toplam alti
kisiden uzman gorisi alinmistir. Anket sorulari 6zellikle glinimiizde 6nemli guvenlik konulari olan e-
posta gilivenligi, e-posta ekleri, Vekil sunucular (Proxy Server), reklam pencereleri (Pop-Up Ads), USB
tasinabilir bellek (Flash) gibi depolama aygitlarinin giivenli kullanimi, giivenlik duvari, givenli sifre
olusturma konularini barindirmaktadir. Uzmanlar, genel olarak adaylarin bilisim giivenligi bilgilerini 6lgcen
bu anket sorularinin kapsamini uygun ve yeterli bulduklarini belirtmislerdir. Ayrica temel alinan 6zgiin
olgek uzman goruslerine dayali olarak gegerli bir yapiya sahiptir ve uluslararasi alan yazinda
yayimlanmustir. Veri toplama aracinin ilk béliimiinde BOTE &gretmen adaylarinin yas, cinsiyet, sinif,
gunlik bilgisayar ve internet kullanim siiresi, sik kullanilan bilgisayarin sahibinin kim oldugu ve ne kadar
zamandir kisisel bilgisayara sahip olduklarini belirleyen sorular bulunmaktadir. Anketin ikinci bélimiinde
adaylarin bilisim guvenligi bilgilerini 6lgen yedi ¢oktan se¢meli bilgi sorusu bulunmaktadir. Pusey ve
Sadera (2011) bu sorularda adaylarin tahmin yiritmesini énlemek ve bilgilerini ne oldugunu tam
anlamiyla 6lgmek amaciyla “bilmiyorum” secenegine de yer vermislerdir.

Verilerin Toplanmasi

Arastirma verilerin toplanmasi icin Sakarya Universitesi Egitim Fakiiltesi Dekanlgindan izin yazisi
alinmistir. Bu izin yazisi diger Universitelerde verileri toplayacak 6gretim elemanlarina génderilmistir.
Veri toplama araci, aralik ve mart ayi arasinda dersi veren 6gretim elemanlarindan izin alinarak ders
saatinin basinda 6gretmen adaylarina uygulanmistir. Veriler toplandiktan sonra eksik veya rastgele
dolduruldugu tespit edilen toplam 21 anket formu arastirmadan gikarilmistir.

Verilerin Analizi

BOTE 6gretmen adaylarinin bilisim giivenligi bilgi sorularina verdikleri cevaplar yiizde ve frekans
seklinde verilmistir. Ayrica BOTE &gretmen adaylarinin bilisim giivenligi bilgilerini 6lcen yedi ¢oktan
secmeli soru igin toplam puan hesaplanmistir. Adaylarin bilisim guivenligi toplam puanlari incelendiginde
verilerin normal dagilim gostermedigi gorilmustir. Dolasiyla verilerin analiz edilmesinde normallik
varsayimini gerektirmeyen Mann Whitney U-Testi kullanilmistir (Blyiikéztiirk, 2012). Bu testle BOTE
o6gretmen adaylarinin bilisim givenligi bilgisi toplam puanlarinin; cinsiyet, sinif ve bilisim giivenligine
yonelik egitim alip almama durumuna gore anlaml farklilhk gosterip gostermedigi incelenmistir. Yine
normallik varsayiminin karsilanmadigi durumlarda ikiden fazla iliskisiz 6rneklem icin Kruskal Wallis H-
Testi kullamlmistir (Buyiikdztiirk, 2012). Bu testle BOTE dgretmen adaylarinin bilisim giivenligi bilgisi
toplam puanlarinin; yas, bilgisayara sahip olma siresi, glinliik bilgisayar kullanim siiresi, glinlik internet
kullanim siresi ve 6grenim gorllen Universiteye gore anlamh bir farklilik gosterip gostermedigi
incelenmistir. Verilerin analizinde IBM SPSS Statistics 22 programi kullanilmis ve anlamlilik diizeyi ,05
olarak kabul edilmistir.

Bulgular

BOTE Ogretmen Adaylarinin Bilisim Giivenligi Bilgi Sorularina Verdikleri Cevaplara Yonelik Bulgular ve
Yorumlar

Bu béliimde BOTE dgretmen adaylarinin bilisim giivenligi bilgi sorularina verdikleri cevaplara yénelik
bulgulara yer verilmistir. Tablolarda sorularin dogru cevabi * isareti ile gdsterilmistir.

BOTE &gretmen adaylarinin “Viriis aramasi yapmadan e-posta ekini agmak ... giivenlidir.” sorusuna
verdikleri cevaplar Tablo 3’te verilmistir.
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Tablo 3.

Viriis Taramasi Yapmadan E-Posta Ekini Acmaya Yénelik Bilgi Sorusu Bulgulari

Frekans (f) Yiizde (%)

Guvenilir kaynaktan geldigi zaman 239 63,7
Bir banka veya ticari kurulustan geldigi zaman 9 2,4
Konu satiri hakkinizda kisisel bilgi icerdigi zaman 9 2,4
Yukaridakilerden hepsi 30 8,0
Higbiri* 57 15,2
Bilmiyorum 31 8,3

Dogru Cevap*

BOTE &gretmen adaylarinin e-posta ekini acma sorusuna verdikleri cevaplar Tablo 3’te
goriilmektedir. Adaylarinin yarisindan fazlasi (%63,7) guvenilir kaynaktan geldigi zaman virlis taramasi
yapmadan e-posta ekini agmanin glvenli oldugunu belirtmislerdir. Adaylarin %15,2’si dogru cevap olan
“hicbiri” secenegini isaretlemistir. Adaylarin %8,3’U bilmediklerini belirtmislerdir. Adaylarin %2,4’G bir
banka veya ticari kurulustan geldigi zaman, %2,4’i konu satiri kendileri hakkinda bilgi icerdigi zaman
seceneklerini isaretlemislerdir. Bu bulgular, BOTE 6gretmen adaylarinin biyiik ¢cogunlugunun e-posta
eklerinin gilivenligine yonelik bilgilerinin yeterli diizeyde olmadigi seklinde yorumlanabilir.

BOTE &gretmen adaylarinin “E-Posta ekinin icinde bulunan baglantiya (linke) tiklamak ... giivenlidir.”
sorusuna verdikleri cevaplar Tablo 4’te verilmistir.

Tablo 4.

E-Posta Eki icindeki Baglantiya Tiklamaya Yénelik Bilgi Sorusu Bulgulari

Frekans (f) Yiizde (%)

Guvenilir kaynaktan geldigi zaman 239 63,7
Bir banka veya ticari kurulustan geldigi zaman 15 4,0
Konu satiri hakkinizda kisisel bilgi icerdigi zaman 7 1,9
Yukaridakilerden hepsi 31 8,3
Higbiri* 61 16,3
Bilmiyorum 22 5,9

Dogru Cevap*

Tablo 4’te BOTE &gretmen adaylarinin e-posta eki icerisindeki baglantiya tiklanmasi sorusuna
verdikleri cevaplar gorilmektedir. Adaylarin %63,7”’si glivenilir kaynaktan geldigi zaman e-posta eki
icinde baglantiya tiklamanin giivenli oldugunu, %4’G bir banka veya ticari kurulustan geldigi zaman e-
posta eki icinde baglantiya tiklamanin giivenli oldugunu, %1,9’u konu satiri hakkinizda kisisel bilgi icerdigi
zaman e-posta eki icinde baglantiya tiklamanin giivenli oldugunu, %8,3’'i yukaridaki segeneklerin
hepsinin glivenli bir ydontem oldugunu, %16,3’lG dogru cevap olan higbirinin giivenli olmadigini ve %5,9'u
ise bilmediklerini belirtmislerdir. Bu bulgular, BOTE &gretmen adaylarinin bilyiik cogunlugunun e-posta
eki icerisindeki baglantiya tiklama glivenligine yonelik bilgilerinin yeterli diizeyde olmadigl seklinde
yorumlanabilir.

BOTE 6gretmen adaylarinin Vekil (Proxy) sunucunun gdrevine yénelik soruya verdikleri cevaplar
Tablo 5’te verilmistir.
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Tablo 5.

Vekil (Proxy) Sunucunun Gérevine Yénelik Bilgi Sorusu Bulgulari

Frekans (f)  Yiizde (%)

Cocuklari gevrimigi mistehcen igerikten korur. 45 12,0
Cocuklarin okulda internet filtrelerini atlamalarina izin verir. 27 7,2
Web Siteleri icin glivenli sifre olusturur. 113 30,1
Yukaridakilerden hepsi* 60 16,0
Higbiri 21 5,6
Bilmiyorum 109 29,1

Dogru Cevap*

Tablo 5te BOTE 6gretmen adaylarinin vekil sunucularin gérevinin ne olduguna yénelik soruya
verdikleri cevaplar goriilmektedir. Adaylarin %12’si cocuklari gevrimici miistehcen igerikten korudugunu,
%7,2'si gocuklarin okulda internet filtrelerini atlamalarinda izin verdigini, %30,1’i web siteleri icin glivenli
sifre olusturdugunu, %16’si yukaridaki seceneklerin hepsini sagladigini, % 5,6’si hicbir secenegin vekil
sunucusunun gorevi olmadigini, %29,1'i gorevinin ne oldugunu bilmediklerini belirtmislerdir. Vekil
sunucusu ilk Ug¢ secenekteki oOzellikleri gerceklestirmektedir. Dolayisiyla bu bulgular, 6gretmen
adaylarinin vekil sunucusunun islevleri konusunda eksik bilgiye sahip olduklarini géstermektedir. Ayrica
“bilmiyorum” secgenegini isaretleyenlerin oranina bakildiginda (%29,1) konu hakkinda bilgi sahibi
olmayanlarin oranin beklenenden yiksek oldugu goérilmektedir.

BOTE 6gretmen adaylarinin yeni pencerede (ekranda) agilan reklam pencerelerinin (Pop-up Ads) ne
zaman gorintilendigine yonelik soruya verdikleri cevaplar Tablo 6’da verilmistir.

Tablo 6.

Reklam Pencerelerine (Pop-Up Ads) Yénelik Bilgi Sorusu Bulgulari

Frekans (f)  Yiizde (%)

Web sitelerinde sorf yaparken goriintllenir. 146 38,9
Web sitelerini ziyaret ettikten sonra gorintilenir. 52 13,9
Internet tarayicisi agildigi zaman goruntilenir. 50 13,3
Yukaridakilerden hepsi 73 19,5
Higbiri* 14 3,7
Bilmiyorum 40 10,7

Dogru Cevap*

Tablo 6’da BOTE 6gretmen adaylarinin reklam pencerelerinin (Pop-up Ads) gériintiilenmesine ydnelik
soruya verdikleri cevaplar goriilmektedir. Adaylarin %38,9’u web sitelerinde sorf yaparken
goruntilendigini, %13,9’u web sitelerini ziyaret ettikten sonra gorintilendigini, %13,3'U internet
tarayicisi agildigi zaman goriuntilendigini, %19,5’i yukaridaki segeneklerde yapilan her islemin bu
pencerelerin goriintiilenmesine neden oldugunu, %3,7’si yukaridaki belirtilen islemlerin bu pencerelerin
goruntilenmesine neden olmadigini, %10,7’si bilmediklerini belirtmislerdir. Reklam pencerelerin glivenli
olmayan sitelerde gezinirken veya gilivenli olmayan bir baglantiya tiklaninca goérintilendigi gbz online
alindiginda dogru olan “higbiri” secenegini isaretleyenlerin yiizdesinin (%3,7) dusik ¢iktig
gorilmektedir.

BOTE &gretmen adaylarinin USB (Flash) bellek gibi tasinabilir veri depolama aygitlari ne tiir amaglar
icin kullanilabilecegine yonelik soruya verdikleri cevaplar Tablo 7’de verilmistir.
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Tablo 7.

Tasinabilir Veri Depolama Aygitlarinda Saklanan Verilere Yonelik Bilgi Sorusu Bulgulari

Frekans (f)  Yiizde (%)

Ogrenci isimleri, adresleri, test puanlari gibi verileri 12 3,2
Ogrenci calismalar 65 17,3
Bireylerin egitim planlari 8 2,1
Yukaridakilerden hepsi 275 73,3
Higbiri* 11 2,9
Bilmiyorum 4 1,1

Dogru Cevap*

Tablo 7'de USB bellek gibi tasinabilir aygitlarin ne tiir amaglar igin kullanilabilecegine yonelik soruya
verdikleri cevaplar gorilmektedir. Adaylarin bilylk ¢ogunlugu (%73,3) bu tasinabilir aygitlarin
ogrencilerin kisisel bilgilerini, 6grencilerin calismalarini ve bireylerin egitim planlari gibi verileri
depolamak icin kullanilabilecegini belirtmislerdir. Cok dislik oranda aday (%2,9) dogru secenek olan
“hicbiri” secenegini isaretlemislerdir. Bu bulgular, adaylarin USB bellek gibi tasinabilir aygitlar ile
ogrencilerin  kisisel bilgilerinin, ¢alismalarinin  tasinmasinin  bir su¢ oldugunu bilmediklerini
gostermektedir.

BOTE &gretmen adaylarinin giivenlik duvarinin gérevine yénelik soruya verdikleri cevaplar Tablo 8'de
verilmistir.

Tablo 8.

Glivenlik Duvarinin Gérevine Yénelik Bilgi Sorusu Bulgulari

Frekans (f) Yiizde (%)

Bir bilgisayara izinsiz girisi 6nler. 84 22,4
Bilgisayardan gonderilen yetkisiz bir bilgiyi engeller. 92 24,5
Yukaridakilerden hepsi* 179 47,7
Higbiri 8 2,1
Bilmiyorum 12 3,2

Dogru Cevap*

Tablo 8’de BOTE &gretmen adaylarin giivenlik duvarinin gérevine ydnelik soruya verdikleri cevaplar
gorulmektedir. Adaylarin %22,4’G glivenlik duvarinin bir bilgisayara izinsiz girisi 6nledigini, % 24,5’
bilgisayardan gonderilen yetkisiz bilgiyi engelledigini, %47,7’si iki secenegi de gergeklestirdigini, %2,1’i
hicbirinin givenlik duvarinin gorevi olmadigini, %3,2’si glvenlik duvarinin goérevinin ne oldugunu
bilmediklerini belirtmislerdir. Glvenlik duvari, bir bilgisayara disardan yetkisiz bir girisi ve izinsiz bilgi
akisini 6nleyen bir yazilimdir. Dolayisiyla bu bulgular, bazi adaylarin glivenlik duvarinin gérevinin tam
olarak ne oldugu konusunda eksik bilgilerinin oldugunu gostermektedir. Katihmcilarin yaklasik yarisi bu
soruyu dogru cevaplamislardir.

BOTE 6gretmen adaylarinin sifrelerin nasil olmasi gerektigine ydnelik soruya verdikleri cevaplar Tablo
9’da verilmistir.
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Tablo 9.

Sifrelerin Nasil Olmasi Gerektigine Yénelik Bilgi Sorusu Bulgulari

Frekans (f)  Yiizde (%)

Tam hesaplar igin ayni 57 15,2
Kiigiik-btiyiik harflerin ve numaralarin karisimi* 261 69,6
Gergek kelimeler 11 2,9
Yukaridakilerden hepsi 33 8,8
Hicbiri 13 3,5

Dogru Cevap*

Tablo 9'da BOTE &gretmen adaylarinin sifrelerin nasil olmasi gerektigi konusuna verdikleri cevaplar
goriilmektedir. Adalarin buyuk ¢ogunlugu (69,6) sifrelerin klgiik-blyuk harflerin ve numaralarin karisimi
olmasi, %15,2’si ayni olmasi, %2,9'u gercek kelimelerden olusmasi gerektigini belirtmislerdir. Bu
bulgular, adaylarin ¢ogunun givenli sifrelerin nasil olmasi gerektigi konusunda bilgi sahibi olduklarini
gostermektedir. Ancak yaklasik %30’luk kesimin bu konuda bilgilendirmeye ihtiya¢ duydugu
distntlmektedir.

BOTE Ogretmen Adaylarinin Bilisim Giivenligi Bilgisi Toplam Puanlarinin Cesitli Degiskenlere Goére
Farklilagip Farklilasmadigina Yonelik Bulgular ve Yorumlar

Bu bélimde BOTE &gretmen adaylarinin bilisim giivenligi bilgilerinin; yasa, cinsiyete, sinifa, 6grenim
gorilen Universiteye, bilisim glivenligine yonelik bir ders veya kurs alinip alinmama durumuna, giinlik
bilgisayar kullanim silresine, glinliik internet kullanim sliresine ve bilgisayara sahip olma siresine gore
anlamli farkhlik gosterip géstermedigine yonelik bulgulara yer verilmistir.

BOTE Ogretmen Adaylarinin Bilisim Giivenligi Bilgilerinin Yasa Gére Farkhlasip Farklilasmadigina
Yénelik Bulgular ve Yorumlar

BOTE &gretmen adaylarinin bilisim giivenligi bilgilerinin yasa gére farklilasip farkhlasmadigina yénelik
bulgular ve yorumlar tablo 10’da verilmistir.

Tablo 10.

Bilisim Giivenligi Bilgisinin Yas Dediskenine Gére Kruskal Wallis Sonucu

2

Yas N Sira Ortalamasi sd X p
20 27 206,00 5 7,45 ,189
21 96 179,86

22 115 180,50

23 86 183,53

24 35 226,66

25 ve Uzeri 16 199,84

Tablo 10 incelendiginde adaylarin bilisim glivenligi testinden aldiklari puanlarin, yaslarina bagh olarak
anlaml farkhlik géstermemektedir [x2 (sd=5, n=375) =7,45, p>,05]. Bu bulgu, yasin 6gretmen adaylarinin
bilisim guvenligi bilgilerinde bir farkliliga neden olmadigini gbstermektedir.
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BOTE Ogretmen Adaylarinin Bilisim Giivenligi Bilgilerinin Cinsiyete Gére Farklilasip
Farklilasmadigina Yonelik Bulgular ve Yorumlar

BOTE 6gretmen adaylarinin bilisim giivenligi bilgilerinin cinsiyete gére farklilasip farklilasmadigina
yonelik bulgular ve yorumlar Tablo 11’de verilmistir.

Tablo 11.

Bilisim Giivenligi Bilgisinin Cinsiyete Gére U-Testi Sonucu

Cinsiyet N Sira Ortalamasi Sira Toplami U p d
Kadin 173 170,48 29492,50 14441,50 ,002 0,15
Erkek 202 203,01 41007,50

Ogretmen adaylarinin bilisim giivenligi testinden aldiklari puanlarin Mann Whitney U-testi sonuglari
Tablo 11’de verilmistir. Tablo 18’de adaylarin bilisim glvenligi bilgi puanlarinin cinsiyete gére anlamh
farkhhk gosterdigi gorilmektedir [U:14441,50, p<,05]. Ayrica d = 0,15 hesaplanmistir. Bu deger 0,2 den
kicuk oldugu icin etki blyukliginin dusik seviyede oldugu soéylenebilir (Green & Salkind, 2008). Sira
ortalamalar dikkate alindiginda, erkek 6gretmen adaylarinin kadin 6gretmen adaylarina gore bilisim
givenligi bilgi puanlarinin daha yiiksek oldugu anlasiimaktadir. Bir diger ifade ile bilisim glvenligi
acisindan erkek 6gretmen adaylarinin bilgi diizeyleri kadin 6gretmen adaylarina gére daha yuksektir.

BOTE Ogretmen Adaylarinin Bilisim Giivenligi Bilgilerinin Bilisim Giivenligine Yénelik Egitim Alip
Almadiklarina Gére Farklilasip Farklilasmadigina Yénelik Bulgular ve Yorumlar

BOTE 6gretmen adaylarinin bilisim giivenligi bilgilerinin bilisim giivenligine ydénelik egitim alip
almadiklarina gére farkhlasip farklilasmadigina yénelik bulgular ve yorumlar Tablo 12’de verilmistir.

Tablo 12.

Bilisim Giivenligi Bilgisinin Bilisim Giivenligine Yénelik Egitim Alip Almama Durumuna Goére U-Testi
Sonucu

Grup N Sira Ortalamasi Sira Toplami U p
Evet 114 194,21 22139,50 14169,50 ,437
Hayir 261 185,29 48360,50

Tablo 12 incelendiginde adaylarinin bilisim glivenligi bilgi puanlari, bu konuya yonelik herhangi bir
egitim alip almama durumlarina gore anlamh farklihk gdstermemektedir [U:14169,50, p>,05]. Sira
ortalamalarina bakildiginda, bilisim glivenligine yonelik egitim alanlar ile almayanlar arasinda ¢ok biyik
bir fark olmadigi goérilmektedir. Bu bulgu, bilisim givenligine yonelik egitim alan adaylarin bilgi
diizeylerinin, bu egitimleri almayan adaylarin bilgi diizeylerine gore bir farkhlasma olusturmadigini
gostermektedir. Ayrica yine bu bulgulara géz oniline alinarak bilisim glvenligine yonelik verilen
egitimlerin, adaylarin bilgilerini ve yeterliliklerini artiracak bir diizeyde ve icerikte olmadigi yoniinde bir
yorum yapilabilir. Ancak bu bulgunun daha iyi anlasilabilmesi icin katilimcilarin hangi dersleri aldiklarinin
tespit edilmesini saglayacak nitel bulgulara ihtiya¢ duyulmaktadir.
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BOTE Ogretmen Adaylarinin Bilisim Giivenligi Bilgilerinin Sinifa Gére Farklilasip Farklilasmadigina
Yénelik Bulgular ve Yorumlar

BOTE &gretmen adaylarinin bilisim giivenligi bilgilerinin sinifa gére farkllagip farklilasmadigina
yonelik bulgular ve yorumlar Tablo 13’te verilmistir.

Tablo 13.

Bilisim Giivenligi Bilgisinin Sinif Degiskenine Gére U-Testi Sonucu

Sinif N Sira Ortalamasi Sira Toplami U p
3 130 182,73 23754,50 15239,50 ,467
4 245 190,80 46745,50

Tablo 13’te adaylarin bilisim glivenligi bilgilerinin sinif degiskeni gore anlamh farkhlik olusturup
olusturmadigina yonelik bulgulara yer verilmistir. Tablo 13 incelendiginde adaylarin bilisim glivenligi
bilgilerinin sinif diizeyine gére anlamh farklihk olusturmadigi goérilmektedir [U:15239,50, p>,05]. Bu
bulgu, sinif diizeyinin 6gretmen adaylarinin bilisim givenligi bilgilerinde bir farkliliga neden olmadigini
gostermektedir. Bu bulgu, hali hazirdaki lisans programlarinin Ggiincii ve doérdiinci siniflarinda 6gretmen
adaylarinin dogrudan bilisim glivenligini saglamaya yonelik zorunlu bir dersin olmayisina baglanabilir.

BOTE Ogretmen Adaylarinin Bilisim Giivenligi Bilgilerinin Giinliik Bilgisayar Kullanim Siiresine Gére
Farklilasip Farkhilasmadigina Yénelik Bulgular ve Yorumlar

BOTE &gretmen adaylarinin bilisim giivenligi bilgilerinin giinlik bilgisayar kullanim siiresine gére
farkhlasip farklilasmadigina yonelik bulgular ve yorumlar Tablo 14’te verilmistir.

Tablo 14.

Bilisim Giivenligi Bilgisinin Giinliik Bilgisayar Kullanim Siiresi Degiskenine Gére Kruskal Wallis Sonucu

Gunluk Bilgisayar Kullanim Siiresi N Sira Ortalamasi sd X p
1-3 saat 153 180,95 2 1,25 ,536
4-6 saat 134 192,10

7 saat ve Uzeri 88 194,01

Adaylarin giinlik bilgisayar kullanim sirelerine gore bilisim glivenligi testinden aldiklari puanlarin
Kruskall Wallis testi sonuclari Tablo 14’te verilmistir. Tablo 14 incelendiginde, adaylarin bilisim glivenligi
testinden aldiklari puanlarin, glinllik bilgisayar kullanim siresine gére anlaml farklilik géstermemektedir
[x2 (sd=2, n=375) =1,25, p>,05]. Yani bilgisayari az ya da ¢ok kullanmak bilisim glvenligi bilgilerini
degistirmemektedir.

BOTE Ogretmen Adaylarinin Bilisim Giivenligi Bilgilerinin Giinliik internet Kullanim Siiresine Goére
Farklilasip Farklilasmadigina Yénelik Bulgular ve Yorumlar

BOTE &gretmen adaylarinin bilisim giivenligi bilgilerinin giinlik internet kullanim siiresine gore
farklilagip farklilasmadigina yonelik bulgular ve yorumlar Tablo 15’te verilmistir.
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Tablo 15.

Bilisim Giivenligi Bilgisinin Giinliik Internet Kullanim Siiresi Degiskenine Gére Kruskal Wallis Sonucu

Gunlik Internet Kullanim Sdresi N Sira Ortalamasi sd )(2 p
1 saatten az 55 175,38 3 2,59 ,458
2-3 saat 163 187,39
4-6 saat 106 199,67
7 saat ve uzeri 51 179,32

Tablo 15 incelendiginde, adaylarin bilisim gilvenligi testinden aldiklari puanlarin, ginlik internet
kullanim siiresine gore anlamli farkhlik géstermemektedir [x2 (sd=3, n=375) =2,59, p>,05]. Bu bulgu,
gunlik internet kullanim siresinin 6gretmen adaylarin bilisim gilivenligi bilgilerinde her hangi bir
farkhlagsma yaratmadigini géstermektedir.

BOTE Ogretmen Adaylarinin Bilisim Giivenligi Bilgilerinin Ogrenim Gériilen Universiteye Gére
Farkhlagip Farklilasmadigina Yénelik Bulgular ve Yorumlar

BOTE 6gretmen adaylarinin bilisim giivenligi bilgilerinin 6grenim goriilen iiniversiteye gére farklilasip
farkhlagsmadigina yonelik bulgular ve yorumlar Tablo 16’da verilmistir.

Tablo 16.

Bilisim Giivenligi Bilgisinin Ogrenim Gériilen Universite Dediskenine Gére Kruskal Wallis Sonucu

Universiteler N Sira Ortalamasi sd xz p Anlamli Fark nz

Erzincan 107 173,97 3 1416 ,003 “okerva>Erzincan 0,53
Sakarya > Siirt

Siirt 58 153,61 Amasya > Siirt

Amasya 83 204,00

Sakarya 127 205,07

Tablo 16 incelendiginde, adaylarin bilisim glvenligi bilgilerinin, 6grenim goérdukleri Universitelere
gore anlamh farkhlik gosterdigi gorulmektedir [x2 (sd=3, n=375) =14,16, p<.05]. Gruplarin sira
ortalamalarina bakildiginda Sakarya Universitesi'nde okuyan &grencilerin bilisim giivenligi bilgilerinin en
yiiksek degere sahip oldugu, bu Universiteyi sirasiyla Amasya, Erzincan ve Siirt Universitelerinin takip
ettigi gorilmektedir. Anlamli farkhligin hangi Universiteler arasinda olduguna bakildiginda ise Sakarya
Universitesi ile Erzincan Universitesi, Sakarya Universitesi ile Siirt Universitesi, Amasya Universitesi ile
Siirt Universitesi arasinda oldugu belirlenmistir. Ayrica N2 = 0,53 hesaplanmistir. Bu deger ,14’den biiyiik
oldugu icin etki blylkliGglinin yiksek seviyede oldugu soylenebilir (Green & Salkind, 2008). Bu bulgular,
o6grenim gorilen Universitenin  6gretmen adaylarinin  bilisim glvenligi bilgilerine etki ettigini
gostermektedir. Bu farkhhgin nedeni olarak 6gretmen adaylarinin aldiklari derslerin farkhhgi, Sakarya
Universitesi Egitim Fakiiltesi BOTE programinin diger {iniversitelerinin BOTE programindan farkli olmasi,
tniversiteye giris puanlarinin farkhligi vs. olabilir. ileride yapilacak calismalarda bu farklihgi olusturan
nedenleri belirlemeye yonelik nitel ve nicel ¢alismalar yapilabilir.
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BOTE Ogretmen Adaylarinin Bilisim Giivenligi Bilgilerinin Bilgisayara Sahip Olma Siiresine Gére
Farklilasip Farkhilasmadigina Yénelik Bulgular ve Yorumlar

BOTE 6gretmen adaylarinin bilisim giivenligi bilgilerinin bilgisayara sahip olma siiresine gére
farklilagip farklilasmadigina yonelik bulgular ve yorumlar Tablo 17’de verilmistir.

Tablo 17.

Bilisim Giivenligi Bilgisinin Bilgisayara Sahip Olma Siiresine Gére Kruskal Wallis Sonucu

Bilgisayara Sahip Olma Siresi N Sira Ortalamasi sd xz p
2 yil ve alti 47 179,09 7 7,94 ,337
3yl 62 170,40
4yl 66 172,35
5yil 36 203,51
6 yil 22 220,45
7 yil 37 193,46
8yil 33 198,27
9 yil ve lzeri 72 198,14

Adaylarin bilgisayara sahip olma siiresine gore bilisim glivenligi testinden aldiklari puanlarin Kruskall
Wallis testi sonuglari Tablo 17’de verilmistir. Tablo incelendiginde, adaylarin bilisim glvenligi bilgi
puanlarinin, bilgisayara sahip olma siiresine gore anlamh farklilik géstermedigi gorilmektedir [x2 (sd=7,
n=375) =7,94, p>,05]. Bu bulgu, 6gretmen adaylarinin bilgisayara sahip olma siiresinin bilisim gtivenligi
bilgilerinde her hangi bir farklilasma yaratmadigini gostermektedir.

Sonug, Tartisma ve Oneriler

BOTE 6gretmen adaylarinin bilisim giivenligi bilgilerinin incelendigi bu arastirmada BOTE 6gretmen
adaylarin bilisim gilivenligi bilgilerinin; cinsiyet ve 6grenim gorilen Universiteye goére degistigi tespit
edilmistir. Bilgi sorularindan alinan toplam puanlar dikkate alindiginda BOTE erkek 6gretmen adaylarinin
bilisim guvenligi bilgilerinin kadin 6gretmen adaylarinin bilisim gilivenligi bilgilerine gére daha yiksek
oldugu sonucuna ulasiimistir. Benzer sekilde Mart (2012) gercgeklestirdigi arastirmasinda katilimcilarin
bilgi givenligi farkindaliginin cinsiyete gore farklilastigi sonucuna ulagsmistir. Fakat Mart (2012)'in
arastirmasinda kadin katilimcilarin bilgi giivenligi farkindaligi erkek katilimcilara gore daha yiksek
cikmistir. Mart’in (2012) arastirmasini miihendis, avukat vb. farkli meslek grubundan bireyler Gizerinde
gerceklestirmesi bu farkliligin olusmasinda etkili olabilecegi dustinilmektedir. Yine arastirma sonuglarina
gore, Sakarya Universitesinde okuyan BOTE &gretmen adaylarinin bilisim giivenligi bilgi diizeylerinin
diger (¢ Universitede okuyan BOTE 6gretmen adaylarinin bilgi diizeylerine gore daha yiiksek ciktigi
sonucuna ulasilmistir. Bu farkhhgin olusmasinda Universitelerin lisans programlarinda verilen derslerin
niteliginin, iceriginin veya farkh etmenlerin etkisinin olabilecegini akla getirmektedir. Ayrica Sakarya
Universitesi Egitim Fakiiltesinde diger Universitelerin Egitim Fakiltelerinden farkli olarak 2009 yilinda
degistirilen yeni program okutulmaktadir. Dolayisiyla bu Universitelerde bu farkliigin olusmasina neden
olan temel etmelerin ne olduguna vyo6nelik nitel arastirmalarin yapilmasinin faydali olacagi
distintilmektedir.

BOTE 6gretmen adaylarinin bilisim giivenligi bilgilerinin; yasa, bilgisayara sahip olma siiresine, sinif
diizeyine, glnlik bilgisayar kullanim siiresine, giinlik internet kullanim siiresine ve bilisim glivenligine
yonelik bir ders veya kursun alinip alinmadigl durumuna gore degismedigi sonucuna ulasiimistir. Ancak
alindigr belirtilen bilisim glvenligi derslerinin icerigi ve bu derslerin yeterliligi bu c¢alismada
incelenmemistir. Bu calismada, yasin 6gretmen adaylarinin bilisim giivenligi bilgileri Gzerinde bir etkiye
sahip olmadigi sonucuna ulasilmistir. Mart (2012) ¢alismasinda, yasin bilgi givenligi farkindahgina etki
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ettigi sonucuna ulagsmistir. Mart (2012) ¢alismasini 25 ve 45 Uzeri farkli meslek grubundan mihendis,
avukat, 6gretmen vs. bireyler Uzerinde gergeklestirmesi bu sonucu dogurdugu dusinilmektedir. Bu
¢alismada guinluk bilgisayar ve internet kullanim siresinin bilisim guvenligi konusunda farkliliklara yol
agmadigi, Mart’in (2012) calismasinda da bulunmustur. Bu sonuglar, bilgisayar ve internette gegirilen
siirenin bilisim giivenligi konusunda farklilik olusturmadigini géstermektedir. Ozellikle BOTE 6gretmen
adaylarinin bilisim glivenligi bilgilerinin, bilisim glvenligine yonelik bir egitim alip almama durumlarina
gore farklilik gbstermemesi sasirtici bir sonug olarak goriilmektedir. Dolayisiyla bir kurs veya ders alan
o6gretmen adaylarin bir kurs veya ders almayan adaylara gére bilisim glvenligi bilgilerde bir farkhhk
olmamasi, bu derslerin veya egitimlerin icerik, yontem ve konular itibariyle yetersiz olmasindan
kaynaklanabilecegini dusindiirmektedir. Nitekim bu sonuglar, bilisim guvenligi konusunda iyi hazirlanmig
egitimlerin sart oldugunu ve bilisim glivenligine yonelik verilen egitimlerin icerik, kapsam, sireg,
farkindalik ve degerlendirme bakiminda diizenlenmesinin gerekli oldugunu géstermektedir.

Alan yazinda bireylerin bilisim teknolojilerinin giivenli kullanimina yoénelik pek ¢ok arastirma
bulunmaktadir (Canbek, 2007; Celen, Celik & Seferoglu, 2011; Dijle, 2006; Dijle & Dogan 2011; Emiral,
2004; Karaoglan-Yilmaz et. al., 2014; Kasikgi et. al., 2014; Mert, Biilbiil & Sagiroglu, 2012; Ogiitcl, 2010;
Pruitt-Mentle & Pusey, 2010; Pusey & Sadera 2011; Rezgui & Marks, 2008; Richardson, 2009; Shehri,
2012; Tekerek & Mart, 2010; Tekerek & Tekerek, 2013; Valcke, Schellens, Van Keer & Gerarts, 2007;
Unver & Canbay, 2010). Tekerek ve Tekerek (2013) tarafindan &grencilerin bilgi giivenligi farkindaliklari
Uzerine gercgeklestirilen arastirmada, 6grencilerin guvenli sifre kullanimi, g¢evrimigi glvenli iletisim,
kotlcul yazilim denetlemesi yapma, belge koruma, kisisel bilgisayar glvenligi, glvenlik duvari ve
filtreleme yazilimi kullanma gibi konularda farkindaliklarinin ¢ok diisiik oldugu sonucuna ulasiimistir.
Ayrica yine bu arastirmada 6grenciler, bilgi glivenligi konusunda yeterli bilgiye sahip olmadiklarini
belirtmislerdir. Canbek (2007) gocuklarin ve genglerin bilgisayar ve internet kullanimi esnasinda viriis,
casus yazilim gibi teknik zararlar; siddet iceren oyunlar oynama, arkadas edinme gibi sosyal ve psikolojik
zararlar; zararl igerikler, istismar, kotl niyetli kisiler ile temas gibi hayati zararlarla karsilagabileceklerini
belirtmektedir. Nitekim Kasik¢i ve ark. (2014) calismalarinda ¢ocuklarin bu gibi problemlerle
karsilastiklari sonucuna ulagsmasi Canbek’in (2007) olusabilecek zararlara yonelik 6ngorilerini destekler
niteliktedir.

Dijle ve Dogan (2011) bilisim suglarina yonelik gerceklestirdigi arastirmasinda, bireylerin bilisim
suglari konularinda yeterli bilince sahip olmadiklarini ve bunun yaninda bilisim suglarina neden olacak
ihlallerin, o6grencilerde ve bilgisayar egitimi almamis kisilerde daha yiksek oldugu sonucuna
ulasmiglardir. Valcke ve ark. (2007) ilkogretim Ogrencilerinin givenli internet kullanimina yonelik
gerceklestirdigi arastirmasinda 6grencilerin yiiksek diizeyde giivensiz internet kullandiklarini tespit
etmistir. Tekerek ve Mart (2010) 8-14 yas grubu lzerinde gergeklestirdigi arastirmasinda gocuklarin
internette bircok risk ve tehditle karsilastiklarini fakat bu tehditlere karsi yeterli farkindaliga sahip
olmadiklarini tespit etmislerdir. Bu calismada BOTE 6gretmen adaylarinin bu gibi konularda bilgilerin
yeterli diizeyde olmamasi 6grencilerin bilgi glvenligi bilgilerinin diisik ¢ikmasinda etkili olabilme
ihtimalini akla getirmektedir. Nitekim Tekerek ve Mart (2010) 6gretmenlerin ve ebeveynlerin internette
givenligi saglama konusunda yeterli biling diizeyine sahip olmadiklari sonucuna ulasmalari bu ihtimali
giclendirmektedir. Bunun yaninda bu konuda daha kapsamli bir arastirma gergeklestiren Kasikgi ve ark.
(2014) ebeveynlerin gocuklarin karsilasabilecekleri risklerin farkinda olmadiklarini ve internette onlari
rahatsiz edecek durumlarla basa ¢ikmalarini saglayacak yardimi da saglayamadiklarini tespit etmistir.

Amerika Birlesik Devletleri’nde (ABD) National Cyber Security Alliance (NCSA) tarafindan
gerceklestirilen arastirmada okullarda gorev yapan 6gretmenlerin son 12 ay icerisinde Ogrencilere
ogrettikleri bilisim giivenligi konularinin disiik seviyede oldugu tespit edilmistir (NCSA, 2011). Pruitt-
Mentle ve Pusey (2010) bilisim glvenligine yonelik 6gretmen gorislerinin neler oldugunu tespit ettigi
arastirmasinda, az sayida 6gretmenin temel internet becerilerini 6grettikleri sonucuna ulagsmistir. Bu
sonuca gore 6gretmenlerin %25’i sifre degistirme, %14’G anti virls yazihmi kullanma, %12’si bilisim
korsanhgi, %16’s1 guvenlik duvari, %33’ sosyal aglarin tehlikeleri, %39’u yabancilarla bilgi paylasma,
%33’l Ozel hayata saygl gbsterme konularinda 6grencilerini bilgilendirmektedirler. 24 Avrupa llkesinde
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gerceklestirilen Avrupa Cevrimici Cocuklari projesi bulgularina gére ¢ocuklarin %53,3’G sinifta internet
kullaniminin okul kurallarinda bahsedildigini ve %59,4’lG 6gretmenleri tarafindan interneti guvenli
kullanmak igin yollar onerildigini bildirmislerdir. Ayrica yine bu arastirmada gocuklar, 6gretmenlerinin
bazi internet sayfalarinin neden iyi ya da kotii oldugu hakkinda bilgi verdiklerini (%61), cevrimigi kisilere
nasil davranmak gerektigine dair yollar 6nerdiklerini (%50) ve internette sikinti veren bir durumda nasil
davranilacagindan bahsettiklerini (%44) belirtmislerdir (Kasikgi et.al., 2014).

Goruldugiu gibi yapilan arastirmalar gdz 6niine alindiginda internet kullanicilarinin, bireylerin veya
ogrencilerin interneti givenli kullanma, bilisim givenligini saglama, gelebilecek glvenlik tehditlerine
karsi 6nlem alma konusunda bilgi diizeylerinin disiik oldugu anlasiimaktadir (Dijle, 2006; Dijle & Dogan
2011; Karaoglan-Yilmaz et.al., 2014; Kasik¢i et.al., 2014; Mert et.al., 2012; Shehri, 2012; Tekerek & Mart,
2010; Tekerek & Tekerek, 2013; Valcke et.al., 2007). Bunun yaninda yapilan arastirmalarda, basta
ogrencilere olmak lizere tim bireylere bilgisayar ve internet giivenligini saglama konusunda bilgilendirici
faaliyetlerin diizenlenmesinin gerekliligi Gzerinde durulmaktadir (Canbek, 2007; Dijle & Dogan, 2011;
Emiral, 2004; ilbas, 2009; Mart 2012; Mert et.al., 2010; NCSA, 2011; Ogiitcii, 2010; Pruitt-Mentle &
Pusey, 2010; Pusey & Sadera 2011; Rezgui & Marks, 2008; Richardson, 2009; Tekerek & Mart, 2010;
Tekerek & Tekerek; 2013; Unver & Canbay, 2010).

Mart (2012) klglk yaslardan itibaren egitim verilmesi, bilgi giivenliginin zorunlu bir ders olarak
okullarda yer almasi, seminerler, internet siteleri ve kitle iletisim araglari ile bilgi glvenligi farkindalik
bilincinin olusturulmasi gerektigi onerilerinde bulunmustur. Tekerek ve Tekerek (2013) 6grencilere,
velilere ve o6gretmenlere bilgi giivenligi farkindaliklarini artiracak egitim faaliyetleri yuratialmesinin
gerekli oldugunu belirtmistir. Cocuklara evde, okulda ve sokakta nasil glivenli yasayacaklari ogretildigi
gibi bilgisayar ve internet ortaminda da gelebilecek tehditlere karsi kendilerini nasil koruyacaklarinin
Ogretilmesi 6nemli gorilmektedir. Amerika Birlesik Devletleri'nde 06gretmenlerin, ydneticilerin ve
teknoloji koordinatorlerinin tamamina yakini okullarda bilisim givenliginin 6gretilmesi gerektigini
belirtmiglerdir (NCSA, 2011). S6z konusu arastirmada katilimcilarin biyiik ¢ogunlugu, bilisim glvenligini
saglamaya yonelik verilmesi gereken egitimlerin okullarda gorev yapan teknoloji koordinatorleri
tarafindan verilmesi gerektigini vurgulamislardir.

Clinton (2009) bireylerin glivenligini saglayacak uygulamaya doéntk, etkili ve davranis degisikligi
yaratacak egitim programlarinin yer almasi gerektigini ve bu konuya yonelik yatirimlarin yapilmasi
gerektigini belirtmektedir. Ayrica s6z konusu arastirmada egitimcilerin kendilerini bu konularda
hazirlamalarinin bir ihtiyag oldugunu vurgulamaktadir. Benzer sekilde Pusey ve Sadera (2011) 68retmen
adaylarinin bilisim giivenligi bilgilerini ve bilisim glivenligi egitimi verebilme yeterliliklerini artirmak igin
bilisim glvenliginin, lisans programlarinda yer almasi gerektigi vurgulamaktadir. Dolayisiyla bu konuda
dzellikle okullarda goérev yapacak olan BOTE 6gretmen adaylarina biiyik gérevler ve sorumluklar
diismektedir. Celen ve ark. (2011) cocuklarin internette istenmedik durumlarda neler yapabilecekleri ile
ilgili bilgilendirme calismalarin en iyi okullarda ve Bilisim Teknolojileri ve Yazilim dersinde olacagini
belirtmektedir. Ayrica s6z konusu arastirmada Celen ve ark. (2011) Bilisim Teknolojileri ve Yazilim dersi
iceriginin bu tir bilgilendirici hususlari ele alarak diizenlenmesi gerektigini vurgulamaktadirlar. Yapilan
arastirmalarda 6grencilerin bilisim giivenligi bilgilerinin ve farkindaliklarinin yeterli diizeyde olmamasi,
bilisim gilivenligine yonelik egitimlerin verilmesine vurgu yapilmasi ve bu arastirmada BOTE &gretmen
adaylarinin bilisim glivenligi bilgilerinin yeterli dizeyde olmadigi sonucuna ulasilmasi bu konuya yonelik
egitimlerin verilmesinin dnemine 1sik tutmaktadir.

Sonug olarak bu arastirmada okullarda gorev yapacak BOTE 6gretmen adaylarinin bilisim giivenligini
saglama ve gerekli 6nlemleri alma konularina yonelik bilgilerinin beklenen diizeyde olmadigl sonucuna
ulasilmistir. BOTE &gretmen adaylarinin bilisim giivenligi bilgi sorularina verdikleri cevaplar géz dniine
alindiginda, adaylarin bilisim giivenligi bilgilerinin diisiik seviyede oldugu gérilmistiir. Ayrica BOTE
o6gretmen adaylarinin e-posta givenligi, vekil sunucunun gorevi, reklam pencereleri (Pop-Up Ads), USB
gibi depolama birimlerinin givenli kullanimi, glivenlik duvari gibi konularda bilgilerinin yeterli seviyede
olmadigi tespit edilmistir. Bunlarin yaninda BOTE &gretmen adaylarinin bilisim giivenligi bilgilerinin
glnlik internet kullanim siresine, glinlik bilgisayar kullanim siiresine, bilgisayar sahip olma stiresi gibi
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deneyimlere gore degismemesi bilisim givenliginin saglanmasinin nitelikli bir egitimle olusabilecegini
guclendirmektedir. Dolayisiyla bu sonuglardan, bilisim glivenligi konusunda egitimlerin sart oldugu ve
bilisim guvenligine yonelik verilen egitimlerin igerik, kapsam, sureg, farkindalik ve degerlendirme
bakimindan diizenlenmesinin gerekli oldugu anlagiimaktadir. Bu sonuglardan yola cikarak, BOTE
ogretmen yetistirme programinda bilisim glivenligine yonelik derslere yer verilmesinin yararli olacagi
diistinilmektedir. Bu dersin BOTE b&limii icin zorunlu, diger 6gretmen yetistirme programlari igin ise
se¢cmeli olarak programlarda yer almasinin bilisim teknolojilerinin givenli kullanimi agisindan katki
saglayacagl disliniilmektedir. Bunlarin yaninda okullarda goérev yapan Bilisim Teknolojileri rehber
O0gretmenlerinin 6grencilerinin bilgisayar ve internet glivenligini saglama konusunda ne tir faaliyetler
icerisinde olduklari arastirilabilir. Bu arastirmanin sonuglari sadece ¢alismaya katilan Universiteler ve
Uglincl, dérdiinci sinifta okuyan 6gretmen adaylari sinirli olmustur. ileride yapilacak arastirmalarda
kasitl 6rneklemler (bilisim glivenligi dersi olan veya olmayan programlar gibi) alinarak daha kapsamli ve
derinlemesine bilgi saglayacak nitel arastirmalarin yapilmasi 6nerilmektedir. Son olarak calismada
kullanilan anketin var olan durumun daha iyi anlasiimasi icin hedef kitlesi farkli baska arastirmalarda da
kullanilmasi ve bu sonuglarin karsilastiriimasi faydali olacaktir.
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Extended Abstract

Introduction

The use of Information Technology (IT) and internet rises day by day, and many benefits resulting
from this technology are coming out. The daily emergence of new technologies possessing different
features and functions is carrying forward the enlargement of the usage of these technologies. These
technologies are required in many areas such as education, manufacturing, government and health
services, trade, access to information, and the information-sharing, etc. (Celik, 2007). These
technologies holding many benefits as communication, problem solving, interaction with people,
efficient use of time, correspondence, business facilitation, etc. is an indisputable reality of these
technologies (Tas & Kestellioglu, 2011). In addition to rendering these benefits, information technology
and internet usage are known to cause many security problems, as well. The problems of information
security have been rising in parallel with the dramatic increase of computer and internet usage. The
threats and cyber-attacks to IT have been increasing just as the usages of these technologies have been
increasing.

The research conducted in recent years shows that the threats to especially IT have been intensified
(Marinos, 2013; Symantec, 2013). As a result, many cybercrimes committed against individuals, the
property rights of individuals, and various organizations have occurred. Checking the threats to IT
security, it was concluded that releasing malware, phishing, denial of service, physical harm, spam and
spyware are the most frequently performed attacks. (Canbek, 2005). As a result of these attacks and
threats, physical and moral damages occur in individuals and institutions/organizations.

Presented in the literature, it was seen that there are initiatives for individuals to ensure their safety
on internet. But the conducted researches show that individuals’ information security knowledge is at a
low lever (Dijle, 2006; Dijle & Dogan 2011; Karaoglan-Yilmaz, Yiilmaz & Sezer, 2014; Pusey & Sadera,
2011; Shehri, 2012; Tekerek & Mart, 2010; Tekerek & Tekerek, 2013). The researches carried out on
information security issues has focused on the necessity of making awareness-raising activities with the
media and seminars, training from an early age and giving lectures at schools to ensure individuals’
information security (Mart, 2012; Ogiitcii, 2010).

Viewed from this perspective, trainings on providing IT security to the students starting from a very
young age are inferred to be required. Thus, great tasks and responsibilities fall upon student teachers
at the department of Computer Education and Instructional Technology (CEIT), who will serve at schools
to ensure the students to take the necessary measures on IT. CEIT teachers can also give guidance to the
other teachers in their schools. Based on the above statements, the purpose of this study is to
determine CEIT student teachers’ knowledge level on IT security and whether this knowledge alters
according to several variables. The purpose of this study is to;

1) Examine the level of information security knowledge of CEIT student teachers

2) Examine whether CEIT student teachers’ information security knowledge differs according to

the
a) Age
b) Gender

c) Receiving training on IT security
d) Grade

e) Computer ownership period
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f)  Daily computer usage time
g) Daily internet usage time

h)  University

Method
Research Design

The study was carried out through the descriptive survey model which is one of the quantitative
research methods. Descriptive survey model is known as a research model which determines
participants’ views, attitudes, and skills about a subject or event. The purpose of this research is to
describe the situation in a general framework (Buyukoéztirk, Kilig Cakmak, Akgiin, Karadeniz & Demirel,
2012). Therefore, in this study we aimed to determine whether CEIT student teachers’ knowledge of
information security differs in terms of the various variables.

Participants

The participants are 375 third and fourth grade students receiving education at CEIT department
from Sakarya, Amasya, Erzincan, and Siirt Universities. The study was conducted with the help of
lecturers at these four universities where the lecturers work at. Considering the subject of research and
available courses of CEIT undergraduate program, it was appropriate to add third grade student
teachers to working groups for determining the qualifications provided by the program and whether the
new program has a change in terms of education. The results obtained in this study is limited for these
four universities. For determining the working group, ease of conducting the research is taken into
account.

Instrument

As a data collection instrument, “Knowledge of Information Security” survey developed by Pusey &
Sadera (2011) was utilized. The survey consists of multiple-choice and demographic information security
knowledge questions. The survey was adapted to Turkish by taking expert opinion. The survey contains
important security issues including e-mail security, e-mail attachments, Proxy servers (Proxy Server),
advertising windows (Pop-Up Ads), safe use of storage devices like USB memory, firewalls, creating a
secure password. The experts have stated that the scope of the survey questions is appropriate and
sufficient for measuring student teachers’ information security knowledge. The survey has a valid
structure based on the experts’ opinions and it has also been published in an international journal. In
the first part of the data collection tool, questions that determine CEIT student teachers’ age, gender,
class, daily computer and internet usage time, the owner of frequently used computer, and the duration
of possessing a personal computer are existed. In the second part of the tool, there are seven multiple
choice questions that measure student teachers’ IT security information level. Pusey & Sadera (2011)
also included "I do not know" option to prevent guess of the student teachers in these questions and
measure exactly what information they hold.

Data Analysis

The answers of CEIT student teachers to seven multiple-choice questions are delivered in percentage
and frequency. In addition, the total score is calculated for seven multiple-choice questions that
measure CEIT student teachers’ IT security information. Examining the total scores of student teachers’
information security knowledge, it was found that the data did not have a normal distribution. For that
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reason in analyzing the data, Mann-Whitney U-test for the two independent samples and Kruskal-Wallis
H-test for more than two independent samples were applied (Blyukoztirk, 2012). With the Mann-
Whitney U-test, it was examined whether the total scores of student teachers’ knowledge of
information security show a significant difference according to the gender, class and receiving training
on IT security. With the Kruskal-Wallis H-test, whether the total scores of student teachers’ knowledge
of information security show significant difference according to the age, computer ownership period,
daily computer usage time, daily internet usage time and university was examined. In the analyzing the
data, IBM SPSS Statistics 22 program was used and the level of significance was accepted as 05.

Results

As a result of this research, it was concluded that CEIT student teachers’ information security
knowledge was not at the expected level for providing information security and taking necessary
measures against the threats. Considering CEIT student teachers’ responses to the information security
questions, it was observed that CEIT student teachers had a low level of information security knowledge.
In addition, it was found that CEIT student teachers’ knowledge is not adequate on some topics such as
e-mail security, proxy server, advertising windows (Pop-Up Ads), safe use of storage devices and
firewalls. CEIT student teachers’ knowledge of IT security is determined to differ according to gender
and university. Moreover, CEIT student teachers’ information on IT security is concluded not to differ
regarding age, years of computer ownership, class grade, duration of daily computer and internet usage,
and whether any lesson or course on IT security was taken before.

Discussion, Conclusion & Implementation

In the research conducted by Tekerek & Tekerek (2013), it is concluded that the students’ awareness
of IT security is very low. In this research as well, students also state that they have insufficient
knowledge of information security. Accordingly, Dijle & Dogan (2011) also reach at the similar
conclusion of individuals’ not being aware of the cybercrimes subjects. In the research carried out by
Valcke, Schellens, Van Keer & Gerarts (2007) on elementary school students’ use of safe Internet, it is
determined that students have established a high level of unsafe Internet use.

Out of the research executed, it is understood that the internet users, individuals or students have
possessed low level of awareness and knowledge of using the Internet safely, IT security, taking
precautions against security threats (Dijle, 2006; Dijle & Dogan, 2011; Mert, Bulbil & Sagiroglu, 2012;
Shehri, 2012; Tekerek & Mart, 2010; Tekerek & Tekerek, 2013; Valcke et. al., 2007). In this study, it is
reached that CEIT student teachers who will serve at schools do not seize the expected level of
knowledge in ensuring information security and taking necessary precautions. In the United States (US),
the research conducted by the National Cyber Security Alliance (NCSA) has determined that the teachers
teach a few information security topics in the last 12 months (NCSA, 2011). Similarly Pruitt-Mantle &
Pusey (2010) in their survey, determining what the teachers’ attitudes towards information security is,
has concluded that few teachers teach basic internet skills. According to the results of that research,
25% of teachers teach password change, 14% of teachers teach use of anti-virus software, 12% of
teachers teach information technology piracy, 16 % of teachers teach firewall, 33% of teachers teach
dangers of social networks, %39 of teachers teach not the share information with strangers, 33% of
teachers teach respect of privacy.

According to the results of European Online Children Project, which include 24 European countries,
53,3% of children have stated that the teachers have mentioned on rules of internet usage and 59,4% of
children have stated that means to use the internet safely have been taught (Kasikgi et. al., 2014). Pusey
& Sadera (2011) emphasize on including information security lessons to undergraduate program for
improving student teachers information security knowledge and improving their proficiency to teach
information security.
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Therefore, out of these results, it is understood that the education about information security is
essential and these information security instructions must be regulated in terms of content, process,
awareness, and assessment. Based on that, it is considered to be useful to include a comprehensive
course in CEIT department graduate program towards information security and Internet security and
taking precautions against the attacks. Besides, the kind of activities that IT guiding teachers at schools
are going through to ensure computer and internet safety can be investigated.
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The relation between corpus based applications and language teaching in EFL context
is far more obvious today, due to the potential of computerized corpus to offer new
insights for the language teaching opportunities, which calls for efficient and
technology literate language teachers. Although corpus and corpus tools attract a
great deal of attention in research community, the use of corpora in EFL classrooms
remains limited for various reasons. Part of the reason behind this picture may be due
to unpopularity of corpus and corpus tools among the language teachers. Thus, the
aim of this case study is to discuss ways of familiarizing language teachers with the
potential benefits of the corpus tools and of increasing their perceptions towards it,
since this will be an essential step towards the integration of these tools into the
classroom environment. To this end, a case study with six (6) language teachers in an
EFL context was carried out. Purposive sampling was used in the selection of the
samples. Data on the perceptions expressed by the language teachers were collected
through open ended interviews. The results suggest that almost all six teachers
favored the language exploration process through a range of concordance searches on
structural and lexical aspects of language but added that the potential of corpus to
offer wide range of grammatical structures and lexical patterns at one time may be
difficult to grasp for themselves as well as for their students in the classroom.
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Etkin ve teknoloji okuryazarlig iyi olan yabanci dil 6gretmenlerinin varhigini gerekli
kilan bilgisayarli derlem uygulamalari sayesinde, yabanci dil 6gretiminin 6nlnde yeni
ufuklar agilmis ve derlem tabanli uygulamalar ile dil 6gretimi arasindaki iligkiyi
glinimizde ¢ok daha belirgin sekilde ortaya ¢ikarmistir. Derlem ve derlem araglari
arastirmacilar arasinda bilinmesine ve ilgi gekmesine ragmen gesitli sebeplerden dolayi
dil 6gretiminde hak ettigi ilgiyi henliz gérememistir. Bu durumun sebeplerinden bir
tanesi derlem ve derlem araglarinin yabanci dil 6gretmenleri arasinda popular
olmamasi olabilir. Calismanin amaglarindan birincisi, derlem ve araglarinin potansiyel
faydalarini yabanci dil 6gretmenlerinin daha fazla tanimasini saglamak ve onlarin
farkindalik seviyelerini artirmaktir. Bu durum derlem ve araglarinin dil siniflarina
entegrasyonu icin gerekli bir asamadir. Bu &rnek olay incelemesi alti ingilizce
o6gretmeni ile gergeklestirilmistir. Deneklerin seciminde amagh 6rnekleme modeli
kullanilmis ve dil 6gretmenlerinin konu hakkindaki algilari agik uglu milakat ile
belirlenmistir. Tiim denekler ingilizcenin yapisal ve terimsel yonleri lizerine derlem
dizinlerinde vyaptiklari yeni kesiflerden ¢ok memnun kalmislardir. Derlemin
kullanicilarina potansiyel olarak sagladigi dilbilgisi ve kelime yapilari hakkindaki alanin
anlasilmasinin kendileri ve 6grencileri agisindan zaman alabilecegi ifade edilmistir.
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Introduction

It is a long consensus by now that with the integration of technological tools, especially the
computer, language studies around the globe have taken a new turn. These dramatic changes were felt
mostly in the way that the languages are studied and thus the scope of the boundaries for the language
studies have been extended far beyond. In fact, the emergence of computerized corpus and its widely
available applications to the language studies are among the concrete examples of what can be done in
linguistic research with a computer. Computerized corpus studies have become popular thanks to the
advances in computer technology, through which it has become largely possible to store, explore and
analyze large language data through concordance component of corpus. The use of computerized
corpus for language pedagogical purposes started with the COBUILD learner dictionary project in 1987
by Sinclair (1987). This is followed by the compilation and analysis of learner corpora such as ICLE by
Granger (1998) and her corpus research team. This and many other corpus based studies showed that
the relation between the corpus linguistics and foreign language teaching should be established firmly
and that corpus, corpus tools and corpus methodologies offer a lot for use in language teaching.

Corpus linguistics presents us with profound changes in the way that we study, teach and learn
languages all over the world due to its huge potential to present entirely authentic and genuine samples
of language use. A well-known definition of “corpus” as a compilation of language chunks that are
stored and accessed on a computer entails further consideration of the “performance” data as a way of
accessing a huge amount of naturally occurring data that makes it possible to carry out linguistics
investigations based on real data. It is also the case that corpus and corpus tools empower language
teachers with a very rich and effective means to be able to use and teach the language closer to the
norms of a native speaker. However, to be able to use the corpus efficiently, there is a need for
language teachers to learn how to evaluate the findings. A large sum of documentary that teachers are
likely to find from corpus search may not be an easy task to work with.

These corpus-based applications soon prepared the ground for the question of how to use corpus
data and corpus-linguistic methods for the language teaching and learning purposes (Burnard &
McEnery, 2000; Aston, 2001). Efforts to incorporate corpus into the actual language teaching seem
missing and the awareness towards corpus and corpus tools is very low and, in some cases, there is a
resistance toward corpora from students and teachers. It is an irony to note that many teachers of
English are using the corpus-based language materials such as dictionaries and grammar books in their
classrooms without actually being aware of this. According to a survey carried out by Mukherjee, 80% of
the 248 secondary school teachers in Germany accepted that they had never even heard of corpora
(Mukherjee, 2004), reinforcing the idea that there is a long way to go before corpora can be understood
and used by language teachers in general (Mukherjee, 2004; Boulton, 2009; Frankenberg-Garcia, 2010;
Gilquin & Granger, 2010). In spite of the several indirect applications of corpus based materials, the
direct use of computerized corpus for the language teaching and learning for the time being is limited to
a few classrooms as stated above. According to Tribble (2000, p. 31), this situation is due to the fact that
“not many teachers seem to be using corpora directly in their classrooms”. This contention is further
supported by Seidlhofer (2002, p.216), who stated that “the awareness level of teachers and students is
very little towards the influence corpus linguistics has on the preparation of the language teaching
materials and reference tools”’. Referring to the situation in EFL settings, Mukherjee (2004, p.239) noted
that “the influence of computerized corpus-linguistic research on the actual practice of language
teaching is still relatively limited”. The lack of pedagogic interest towards corpora and corpus tools in
language classrooms is widespread and according to Braun (2005) “corpora is still far from being part of
overall teaching practice in the language classroom” (p. 48).

The lack of application of computerized corpus tools in the language classrooms brings about the
problem of how we can successfully integrate computerized applications into language teaching. In
order to break this resistance, initially teachers need to be informed about the availability of useful
resources and to start working with corpus, computers and concordances themselves since the number
of those who do so is relatively few, if not at all (Mukherjee, 2004). Secondly, it is also necessary to
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prepare the ground for creating more corpus based language materials which reflect actual language
use unlike those that still differ considerably from actual language use (R6mer, 2005).

Thirdly, classroom activities based on data-driven learning as suggested by Johns and King, (1991),
Tribble and Jones, (1997), Aston (2001), Sinclair (2004), Bennet (2010), and Reppen (2010) can be
promoted in the classroom so that language teachers will seize the opportunity to tap the benefits of
corpora themselves and for their students. Finally, it is important to note that the use of corpus in the
language classrooms may help raise the language awareness of the teachers in ways not anticipated
before. It can also help teachers to reflect on their knowledge of the language and to discover the
rationale for their decisions related to language (Allan, 1999; Hunston, 1995).

The use of corpora in language classrooms largely depends on the teachers™ familiarity and
experience with the corpus tools such as concordances. It is the language teachers who can incorporate
corpora and corpus tools into their teaching since they play significant roles in the process of
introducing corpus work into the classroom. It is also the case that this experience with corpus tools
must be broad and sufficient enough to enable teachers to integrate it to their teaching. For this to
happen, though, there is a need for teachers to “become literate in corpus” (Mukherjee, 2002, p. 179).
Increasing teachers’ awareness and developing their corpus skills are important factors for their
teaching and that will further contribute to their developing language skills (Hunston, 1995; Tsui, 2004;
Farr, 2008). The first thing to do is that they should become learners and experience corpus skills for
themselves since they need to guide the learners for corpus based activities in the classroom. Secondly,
teachers “play important role in the process of re-contextualizing corpora and any useful findings from
corpus-based description” (O’Keefe & Farr, 2003, p. 391), and “mediation by the teacher is a necessary
prerequisite for successful application of computer corpora in language teaching and should therefore
be given sufficient attention in teacher education courses” (Kaltenbock & Mehlmauer-Larcher, 2005, p.
81).

However, all these may not be easy for teachers to accomplish unless we know the extent of skills in
the use of corpus. To apply more widespread corpus based language activities in the classroom may be
challenging. It is, therefore, necessary to better understand and solve the problems language teachers
are likely to encounter while using corpora in the classroom. For instance, some teachers may not be
good enough to teach learners how to use the results of the corpus analysis since “the control is given to
student-initiated corpus findings and the teachers™ authority may thus be threatened by the students
and their concordance findings, especially when there is a gap between these findings and the teachers’
explanations” (Johns, 1991, p. 3). What is more, the number of corpus-based classroom materials is still
limited and teachers have the responsibility to adjust them suitably to the classroom use, which
presents an extra work with teachers.

The researchers of this study hold that teachers should be aware of corpus based approaches and
their successful implementations in their classrooms. Their knowledge of how they can integrate corpus
tools into their teaching, what corpus based methods to use and when they should use them are directly
related to their perceptions of corpus. According to Woods (1996), perceptions of teachers about their
teaching play an important role in their decisions, judgments, and behavior in the class. Moreover,
Seidlhofer (2002, p. 216) stressed that “the awareness level of the language teachers towards the huge
potential of corpus to describe language and to prepare the language teaching materials is an significant
factor that has to be considered seriously”. Consequently there is a need to investigate and increase
these perceptions for the purpose of reaching a consensus as to which aspects of corpus tools should be
considered as important and to what extent these considerations should be integrated into the actual
classroom atmosphere. Under the light of what has been discussed so far, we believe that EFL teachers’
perceptions towards the integration of corpus tools inti actual classroom teaching must be investigated.
A thorough analysis of these perceptions is important for two more reasons. The first one is that
investigating teacher perceptions towards the integration of corpus as a language teaching methodology
gives us a chance to understand how corpus tools can be exploited by teachers as well as the students.
The second is that through analyzing teacher perceptions, it may be possible to see what successful or
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experienced teachers are doing with corpus tools in their classrooms that make their courses effective
and what other teachers, usually inexperienced or unsuccessful ones, are missing in the implementation
of their courses

Method

The idea behind this study which is qualitative in nature is to find out tertiary level EFL teachers’
perceptions of the possible roles and integration of corpus and corpus tools into English Language
Teaching (ELT). These perceptions may reveal the true nature of the EFL teachers’ stance towards
corpora. It is also hoped that the findings will help us see whether the use or the integration of corpus
tools to an EFL context is possible. As a result of this study, it will also be possible to see whether EFL
teachers consider corpus as an important methodology to be used in EFL contexts or merely an
alternative to paperback dictionaries by presenting a broader scope of contextual information for the
words.

Another rationale behind this research is that it gives us a true picture of many high and low
frequency linguistic items. The researchers of this article claim that these linguistics items need to be
considered carefully before any EFL curricula is prepared. Failure to do so, however, may create an EFL
curriculum which gives little pedagogical attention to linguistics items with a high frequency of
occurrence in corpora (Biber et al. 1994). We believe that when language teachers are informed about
the possible benefits of computerized corpus and corpus tools to be used in the classroom, then they
can be expected to seize the opportunity to explore corpora at least in terms of high and low frequency
linguistic items as learners and teachers. Thus, they may help learners learn the target language more
efficiently, particularly in intermediate and upper intermediate levels. Put it in another way, EFL
teachers can discover the potential of corpora as part of their own teaching and learning. When they
find their learning and discovery process with corpora to be beneficial, then it may be possible that they
may decide to use corpora while teaching in the classroom. This will, in turn, popularize corpus and
corpus tools in the classroom and among the learners respectively. This was the main rationale for
conducting the case study, which we will present in the following section.

This study sought to answer the following questions:

1. How is the role of corpus-based classroom teaching in the EFL curriculum as perceived by
English teachers teaching in EFL settings?

2. Have EFL teachers received any training so far in teaching with corpus?
3. What are EFL teachers’ priorities in using corpus?

4. What features of corpus tools do EFL teachers consider as important in teaching their students?

Research Design

The present case study was carried out to seek ways to integrate computerized corpus linguistics
tools into language teaching and learning process. Six EFL teachers were the participants of this case
study and they were given a total of eight-week training, three hours each week in the form of a
workshop. The purpose was, first of all, to create an adult learning experience for the subject teachers in
line with the Kolb’s (1984) “experiential learning cycle” that is based on the premise that adults learn
through concrete experience, observation and reflection and then, they were asked to change into
teacher roles and seek ways to use their corpus experiences with their teaching. During the workshop
period the subject teachers created corpus-based teaching activities that can be used as complementary
while teaching. They were also expected to arrive at conclusions based on “a reflection of their own
language learning experiences and on an ongoing reflection of their classroom teaching” (Muller-
Hartmann & Schocker-von Ditfurth, 2004, p. 9).
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Participants and Setting

This study was conducted in the year 2013 with six (6) EFL teachers, teaching for the prep-classes in
the School of Basic English, at Karadeniz Technical University. In the selection of samples purposive
sampling was used and thus, the participants were selected by the researchers upon the availability and
willingness criteria. All the subjects were teaching grammar, reading, writing and listening in English
preparatory classes for an average of 30 hours a week. These teachers used the same course materials,
but were free to bring their own materials to their lessons. There were 67 classes in the school, and the
students came from many different departments. The participants of this study were very eager to take
part in the study because they taught that the training of corpus and corpus tools would assist them to
gain insight into their teaching and help implement successful classroom teaching. The subjects’
previous and current exposure to English outside the classroom did not vary significantly. Most of the
subjects clearly stated that they only used English in the classroom. Out of six subjects only four had
participated in seminars or certificate programs in ELT and almost 60% of the subjects did not receive
any formal education in English language teaching (ELT), since the university administration does not
require a formal ELT background from their teachers. One common attribute was that all six lecturers
continued the previous language teaching traditions in terms of the curriculum and the content.

The reasons for selecting these teachers were two-fold. First of all, within the scope of this study, we
thought these teachers would fit the required conditions such as computer literacy and young age. The
second reason was related to one of the limitations of the study, that is, our geographical location.
There is only one university with a preparatory school foundation in Trabzon and the other universities
are far from the location. Table 1 below summarizes relevant subject characteristics.

Table 1.

Demographic Information of Teacher Participants (Subjects).

No %
Sex Female 6 100
Age 23-29 5 80
30-36 1 0
37-44 0 0
45-above 0 0
Years of profession
Less than a year 1 20
1-4 years 4 60
5-8 years 1 20
9-14 years 0 0
Undergraduate degrees
Teaching English as a For. Lang. 1 20
English Language and Lit. 5 80
Degrees or Qualifications in ELT
MA (Master of Arts) - -
Certificate 2 -
Summer School - -
Seminars 2 -
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Data Collection Tools
Training EFL teachers to teach with Corpus and Corpus Tools

The training workshops were done at the School of Foreign Languages of Karadeniz Technical
University in Turkey, in spring term of the academic year of 2013. They lasted for 8 weeks with two-
hour weekly sessions. These workshops were done in the computer lab, which was equipped with
individual computer stations connected to the internet. Corpus resources available to the subject
teachers included Karadeniz Technical University Corpus of Learner English (KTUCLE), AntConc 3.0.1
(Anthony, 2004), British National Corpus (BNC), Corpus of Contemporary American English (COCA) and
British Academic Written English (BAWE) available online. Six EFL teachers (all females), aged between
24 and 30, participated in the course. None of the participants had previous knowledge of corpus
linguistics. According to the Aston (2000), there are basically three fields for which corpus data can be
used in ELT and this systematization was the main reason behind the structure of the workshop
sessions, these being;

1. Introduction: Teaching corpora. Equipping them with the basic skills for corpus-based
language analysis.

2. Exploitation: Helping them teach with concordancing software.
3. Transformation: Helping them discover ways of using corpora in their teaching.
(Aston, 2000. p.7)

The above systematization was used in the study. During the introductory sessions such corpus
activities as comparing words and collocations, creating POS lists and KWIC searches were done and
these were mainly teacher based activities as described by Flowerdew (2001), Granger and Tribble
(1998). Finally, some surprising corpus based findings were shared with the subject teachers.

The first three workshop sessions have shown that the subject teachers were sharply interested in
corpus findings and they wanted to learn more about corpus. For example, all subject teachers were
surprised when they noticed that the use of “Simple Present Tense” is quite unlike to its definitions in
three reference grammar books. The reference grammar books mark the “Simple Present Tense” as
mostly used to refer to “habitual actions” in the first rank. However, a quick search on the COCA corpus
has revealed that in all the registers included, the “habitual action” rule was proved correct in no more
than a few sample sentences. On the contrary, the Simple Present Tense was observed to be used to
refer to “already existing situations”, especially with the verb “be” in all forms. This and other surprising
findings proved that there may be many other examples of corpus-based findings that question the
validity of the ways English language teachers go about correctness in language. The intuitive knowledge
that is used by many language teachers for their language related decisions faces huge challenges by the
corpus findings. During the exploitation session, practical problems that all teachers encounter while
teaching were picked up and further elaborated with the corpus examples. This is expected to give
subject teachers hands-on practical experience with corpus as a helpful and problem-solving tool. These
problems include the differences between written and spoken languages, lexicology, comparison of
learner corpus findings with the native, showing the extent of overuse and underuse of lexical elements.
The subject teachers gradually but firmly began to establish very close relations between corpus findings
and their significance for the language learning and teaching. During the transformation stage the
participants teachers were asked to transform their corpus skills into their actual teaching.
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Table 2.

The Workshops Sessions And The Topics Covered On A Weekly Basis.

Duration Systematization Procedures

Week 1 Introduction Definition of Corpus, Corpus types, Word lists Concordances,
Frequency data, Registers, Genres, BNC, COCA, KTUCLE,
BAWE, AntConc 3.0.1, The notion of representativeness

Week 2 Exploitation Selected findings from corpus based research, examples from
frequent lexico-grammatical patterns of a given word

Week 3 Exploitation Lexical analysis of some common words through corpus in
terms of underuse and overuse.

Week 4 Exploitation Structural (Grammatical) analysis of tenses and common
adverbials through corpus ( for example: “if clauses”)

Week 5 Exploitation Simple Present, habitual actions, existing situations, plans,
fixed events, future use

Week 6 Exploitation Usage based analysis of Modals: Must, should, can ...

Week 7 Exploitation Collocations, lexical bundles, recurrent word comb. in the

Week 8 Transformation learner corpora ( KTUCLE versus BAWE)

Discussion of the benefits of doing corpus based analysis
through concordances and how we can use the findings in the
language classroom

Data Collection Instrument: Semi-structured Interview

Best and Kahn (1998) describe interviews as a data collection process during which the subjects give
the needed information orally and face-to-face, which may provide the researchers with insights and a
true understanding of the topic he is investigating (Best & Kahn, 1998; Oppenheim, 1992; Blaxter et al.
1996). In this study, a semi-structured interview was used since it was considered as flexible (Cohen &
Manion, 1995). It also allows researchers “a depth to be achieved by providing the opportunity on the
part of the interviewer to probe and expand the interviewee’ responses” (Hitchcock & Huges, 1994,
cited in Kayaoglu, 1997, p. 49). For this purpose in the course of this study, a semi-structured interview
composed of open-ended questions was conducted with the subjects. Each interview took
approximately 30 minutes and all the subjects preferred to be interviewed in their rooms. The answers
were rather short, so the process of transcription was not long. In order to ensure the reliability of the
interviews same or similar questions were restated during the course of each interview. After the
interview was over, a friendly talk with each of the subjects ensured that the responses given during the
interviews were almost the same.

Findings

This study investigated tertiary level EFL teachers’ reflections towards the use of computerized
corpora as a new teaching tool in their classrooms. In part, this study aimed to find out whether EFL
teachers are aware of the corpus based approaches and techniques in their teaching and if so, their
perceptions of the role of corpus based classroom teaching in the curriculum. The reason for this
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emphasis was that the investigators thought there might be a close relationship between teachers’
perception towards corpus based approaches and their teaching. Their previous experience in corpus,
priorities regarding corpus use and the awareness towards the potential features of corpus tools were
the further points of investigation. In order to collect data open ended interview was used, and this case
study was conducted with 6 EFL teachers currently teaching in the preparatory classes of Karadeniz
Technical University.

Question 1: Have EFL teachers received any training so far in teaching with corpus?

The first research question asked whether the subject teachers had received any training in teaching
with corpus before the actual study was conducted. The responses to this question were various in
scope and extent. T1, for instance, stated that she was not familiar with the term “corpus” even from
her university years, indicating that the term is completely new to her. In fact, this response may not be
surprising if we consider the low level of awareness towards the corpus linguistics as a discipline and
corpus tools as potential means of teaching and learning language. What is more, the lack of focus and
attention in the curriculum of the English departments in Turkey towards the use of corpus is likely to be
another important factor behind this picture. The accounts of T6 and T2 also indicated that they had no
previous training with corpora and that they had never used it in their classrooms. The responses given
by these subjects clearly indicate that the subject teachers had no previous experience of corpus and
corpus based language teaching research either as students or as teachers. T6's account of “first time
working experience” with corpus indicates that the language teachers within the scope of this study
need to be trained for the use of corpora in the classrooms. T2's response to this question also shows
that language teachers may have very limited amount of familiarity with the corpus as a cover term but
this familiarity is not strong enough to integrate it into the classroom. The following quotations depict
the commonly shared view:

Teacher 1: “..... Not actually, | wasn’t familiar with the topic and | don’t remember
much from the university years having read or heard of anything related to the word
corpus and its applications whatsoever”.

Teacher 6: “This was my first time working with corpora and so no training or
familiarity with corpora before......”.

Teacher 2: “... | had heard about it but | didn’t know much about it and no way

ever thought of using it in my classroom”.

Similarly, T3's account of corpus training below shows that there was a limited amount of familiarity
with the corpus, which seems to have remained only in theory and with no practical results whatsoever.
In other words, in spite of the fact that they had some familiarities with the corpus linguistics as a title or
chapter of a reference book their actual knowledge of corpus based methodologies and their successful
implementation in the language classrooms seems to be very limited, if not at all. The participants’
answers also reveal that corpus-based methods have not yet exerted much influence on teaching
practice in the English classroom in the school as highlighted below:

Teacher 3: “l was familiar to corpus linguistics to some extent but | had no idea of

how to use it in my classroom until recently”.

Teacher 4: “Before | heard the word “corpus linguistics” but | wasn’t familiar with the
BNC or COCA links where | could make searches and ...” .

Teacher 5: “I had just heard about the corpus before, but | didn’t know how to use it and

what it was used for...”.
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T5 and T6 below, regarding the first research question added that the workshop sessions that were
held within the scope of the study gave the subject teachers a chance to discover more about corpus
and corpus based classroom applications. This indicates that more exposure to corpus linguistics as one
branch of a broad area of Applied Linguistics and corpus tools through various pre-service training
activities may foster their interest and help them realize and appreciate the true benefits of it. Based on
the T6's account, it may be possible to conclude that using corpus efficiently help language teachers to
make well-informed decisions related to the various aspects of language forms as indicates in the
following reports:

Teacher 5: “.. after the workshop | had the chance to learn about corpus in detail”.
Teacher 6: “...in the workshops | realized the potential benefit of corpus as an ideal
tool for us as well as our learners in its capacity to help use chose the correct forms
when we look at many examples and compared the usages”.

Under the assumption that the interview results are more or less representative, the answer to the
very first question clearly illustrates the low extent to which corpus linguistics has so far had an impact
on teaching practice in the language classrooms. It is also the case that the lack of awareness of
language teachers towards the potential of corpus tools in language teaching may lead them to make
wrong decisions related to the language forms and their functions in the texts, which is obvious from the
T6's account.

Question 2: How is the role of corpus-based classroom teaching in the EFL curriculum as perceived
by English teachers teaching in EFL settings?

The second research question dealt with the participants™ perceptions about the role of corpus
based classroom teaching in the EFL curriculum. The amount and the contents of the responses to the
second question show that all participant teachers felt that English language teaching may profit in one
way or another from the use of corpora. Moreover, the participants were found to hold the view that
use of corpus data would be beneficial not only for themselves but also for their students. T1, T2 and
T3's responses to this question indicate the high level of awareness that subject teachers have towards
potential benefits of corpus for their students who will use them to correct their structural errors.

Teacher 1: “.. | believe that the teacher or the learners may profit from corpus...”.

“

Teacher 2: “... Yes they may benefit from corpus data”.

“

Teacher 3: “... Corpus may be beneficial both for the students and teacher”.

Teacher 4: “... Corpus will be beneficial if we spend time on it”.

“

Teacher 5: “... Ss are prone to make mistakes while making sentences especially when the target
language and source language aren't close to each other. They can use corpus and correct the
general grammatical mistakes and also it offers the daily expression in the target language”.

The participant teachers also stated that the language proficiency level of the learners was yet
another important factor behind the efficient exploitation of corpus and corpus tools in and outside the
classroom. The widespread point of view shared by almost all subject teachers is the corpus user’s
language proficiency. It is also evident from the literature that high intermediate and advanced level
learners can use corpus tools much more efficiently than the lower proficiency groups. T4, T5 and T6
stated that corpus is basically for advanced or high level learners while T1 draws attention to the fact
that corpus search results may be difficult to grasp for beginners. The teachers™ accounts of level
dependency is also consistent with the Hasselgard and Johansson's (2011) contention of advanced
language learners who are prone to make mistakes and may have language knowledge which is limited
in scope when compared to native speakers of the target language.
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Teacher 4: “... If the level of the students is advanced, they may profit from the corpus because
it may be difficult to use and understand the meaning/purpose of the corpus for beginner or
elementary students”.

Teacher 1: “.. but the level of the learners is quiet important here. For beginners, it may be
challenging”.

Teacher 5: “.. it is designed for higher level learners rather than beginner ones”.
Teacher 6: “... | think only the best students can use this tool efficiently but the others don’t”.

One subject teacher drew attention to the “field dependency” nature of corpus based applications,
which is based on the premise that there are some fields or registers that have much greater potentials
to offer solutions or findings unlike those which do not.

Teacher 2: “... the amount of the obtained profit can be changeable from one field to another”

Another subject teacher expressed her frustration with the so-called user friendly nature of corpus
interface.

Teacher 3: “... sometimes you can forget one step in corpus and you should reset what you have
done to find the word.to reset takes your time...”

In fact, the reasons of these perceptions above may partly be related to the corpus literacy and
corpus skills of the users or learners rather than the corpus itself. An expert corpus user is thought to
equally benefit from findings in each field. The findings above also indicate that subject teachers
consider the potential benefits of corpus not only for themselves but also for their students. In fact, this
agreement between teacher-centered corpus activities and learner-centered ones shows the increasing
tendency to focus on corpus-based activities that are carried out by autonomous learners and the
subject teachers think that corpus data are useful for them as well (Bernardini, 2000; Gavioli, 2001).

Question 3: What are EFL teachers’ priorities in using corpus?

The third question was related to the participants’ priorities in using corpus. The important point
here is that some subject teachers, in answering the third question, exclusively focused on the use of
corpus as a tool in academic writing and writing courses in general rather than other language skills such
as speaking and reading. The potential of corpus to offer a large amount of language samples that are
authentic and that are taken from the real life and that can be grouped under different registers make it
an ideal tool for academic and expository writing. Furthermore, the responses below reveal that there is
a good room for teachers to use corpus tools while teaching the language and at the same time learners
may use it while learning the language. One teacher (T3) even suggested that corpus can be used to
discover more about “spoken” language under the spoken register.

Teacher 1:“Consulting or using corpus data may offer help to L2 writers in academic writing
courses. Or students can use it in many ways thanks to its large context and texts from different
subject areas”

T1's priority in using corpus was academic writing. S/he stated that corpus has the potential to
provide various benefits to the academic writing students. T2, T4 and T5 also suggested that corpus may
help students write better.

Teacher 2: “First of all | think that | can consult corpus data for writing courses...”

Teacher 4: “It would be helpful for L2 learners in writing courses while also they were writing
articles and essays in their courses”

Teacher 5: “As for teachers it may be useful in writing course”
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Teacher 3: “Corpus would be helpful if | were writing my thesis, so | would consult it in academic
field. At the same time it gives us the chance to catch up with the spoken language. So | would
use it to learn about the daily language”

The subject teachers (T2 and T6) also stated that corpus findings can be used in translation as well as
in writing. According to T5, the students who use corpus while translating may distinguish between the
words in terms of usage and increase collocational awareness by actively selecting the words that go
together in translation.

Teacher 2:“First of all | think that | can consult corpus data for writing courses and translation
works”.

Teacher 5:“To compare the appropriateness of two words or collocations, to find the most
appropriate word for another word.”

Teacher 6: “I think corpus is very useful for checking the words going together and we can get
use of it in the translation.”

Participant teachers’ tendency to use corpus for translation and appropriate word selections
purposes is also important in the sense that corpus has a wide range of other benefits for language
teachers as well as students. In line with the T5" comment, finding the most appropriate word for any
given context has always been a challenge and corpus tools help overcome this challenge.

Question 4: What features of corpus tools do EFL teachers consider as important in teaching their
students?

Question 4 asked their ideas related to the features of the corpus tools that they consider as
important in teaching their students. The subject teachers were expected to learn the types of activities
that would be useful in classroom teaching and they were asked to list the activities that they found
particularly useful and that they would intend to put into practice in their own classrooms. Several
subject teachers expressed their opinions in favor of concordances as follows:

Teacher 1: “I think corpus concordance is a very useful tool for comparing the words going
together and we can make use of it in the translation”.

Teacher 2: “Concordances provide contextual usages and they are really useful”.

Through the corcordances, they were able to compare the words and find the right collocates as well
as determining the exact contexts of any given word. They also were able to observe the differences in
terms of usage between the two verbs which seem to have similar meaning such as “begin” and “start”
and the possible noun forms that immediately precedes or follow them.

Teacher 4: “From concordance data we know which nouns can come first after “start”, or what
words can come following “begin”.

We believe that the aspect of corpus concordances to provide natural, authentic and comparatively
reliable picture of any given item is one of the biggest strengths of it and in fact it seems from this
relatively small scale study that the subject teachers also favored this aspect of corpus. During the
workshops sessions we observed the very positive attitudes of these teachers towards concordance
tools.

Teacher 3: “See collocates, which words are used with other words, verbs and so on.”

Teacher 6: “The most important profit is that we can limit the context choosing a field, which is
not available in dictionaries.”
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Sample training workshop

In one of the training workshops that were done with subject teachers (Week 4) they were given a
sample sentence from “If Conditional” and asked to comment on this sentence in terms of correctness
or suitability within the scope of their general understanding of the English grammar. The sample
question below was taken from another study that was carried out by Murherjee (2004) and the
teachers’ comments regarding this question were given below:

Table3.

Sample Question From The Workshop Sessions.

Week 4: Exploitation: Mark as correct or wrong and why?

“I would be grateful if you would send me more specific information”

Teacher 1: “Actually in grammar point this sentence is wrong because we learnt from grammar
books that we don't use modal verbs after “If”. However, we can use “would” in order to
express politeness after “if”. We can encounter with this example in corpus”

Teacher 2: “To be honest | would say that this sentence is wrong because of “would” coming
after the conditional. However, when | consult corpus data during the workshops, | became
aware of the fact that the use of “would” after the conditional can be possible.”

It is evident from the teachers™ (T1, T2) account above that both teachers have some mixed opinions
related to the accuracy of the given sentence.

T1 claimed that this sentence is wrong in terms of formal grammar framework, adding that the
grammar books do not have such a “if + would” form. In the case of polite requests, however, she said
this combination is possible. This teacher finalized her comments by offering a corpus consultation in
order to prove the existence of if + would combination for polite requests. With this in mind, however,
she offered neither a general framework of usage within which this structure would closely fit in, nor did
she make any clear-cut explanation regarding the use of this form other than it could be used in polite
requests.

T2 similarly claimed that this sentence is wrong because “would” does not normally come after the
conditional. However, after a corpus search, she realized that this structure can be possible.

Teacher 4: “We use these modals in main clauses not in if clause”

Considering the T4's interpretation of this structure as incorrect, assuming that the modals do not
appear in “if clause” part of the sentence, it may be possible to conclude that lack of corpus tools in the
language classrooms would result in language use which is limited in terms of variety and scope.

Teacher 3: “That is correct because this sentence means that the speaker will be happy if she
takes more information. She is using ‘would’ after if | order to be more polite, so that is not
wrong”

T3 considered the sentence as correct, described the meaning of it and finally added that the
sentence can be acceptable as a form polite request.

Question 5: What types of dictionaries are you using?

During the training workshop we asked the subject teachers to name the types of the monolingual
English dictionaries they often use. Most of the dictionaries which are used by the subject teachers
below are corpus-based ones, which include sample sentences from the natural and authentic contexts
taken from a large corpus database.
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Teacher 1: “Advanced learners dictionary and this is my favorite one.”

Teacher 2: “l use an advanced learners’ dictionary but the internet is another source for
me to learn new words.”

Teacher 3:“1 use an English- English dictionary. However, | can sometimes consult

to some online dictionaries which give English meaning with an example sentence.”
Teacher 4: “l use advanced learners dictionaries.”

Teacher 5: “Advanced dictionary is the only one | use for years and | particularly like it.”
Teacher 6: “ have an advanced dictionary and | use it for years.”

The fact that they are using corpus based dictionaries indicates that corpus has already penetrated
into the language teaching business through course materials such as dictionaries and some course book
materials which were prepared based on large and representative samples of naturally occurring
language data.

In conclusion, before the training workshops were conducted, the subject teachers’ awareness
towards corpus and corpus tools were limited with the general concept of corpus as a branch of applied
linguistics. The use of corpus in the language classrooms was non- existent. The results of this case study
show quite clearly that their awareness level towards the use of corpora, which is a mainstream practice
in English linguistics, increased significantly.

Conclusion

We believe that more exposure and immediate focus should be given to the integration of corpus
based language teaching materials and corpus tools to be used in the language learning process. In this
qualitative case study, the data were obtained through an open ended interview and direct observation
by one of the researchers. The following questions were investigated.

The first research question was asked to know the background of the subject teachers in terms of
previous corpus experience, if any. The second one intended to reveal the EFL teachers’ perceptions
towards the use of corpus tools in their instruction and to investigate the role of corpus based tools in
EFL curriculum. Another question was asking whether EFL teachers received any training so far in
teaching with corpus. The final one was to explore teachers’ priorities in using corpus and what features
of corpus tools they consider as important in their teaching.

The responses to the first research question revealed that the participant EFL teachers had little or
no contact with the corpus and corpus tools in their previous teaching. Only one participant teacher
reported limited exposure and familiarity with the concept of corpus in her previous education life but
added that she “had no idea of how to use it in her classroom”. The other participants expressed almost
complete lack of awareness towards it. They also added that following the corpus training process they
became more aware of the corpus tools and how to integrate them into their teaching. Thus, we claim
and the contention at the beginning of this study was that corpus and corpus tools needed to be
popularized among language teachers in order to establish them firmly in foreign language teaching. A
corpus training program is, therefore, needed for teachers for successful integration into their teaching.
By doing so, it is hoped that more language teachers will be familiarized with the potential benefits of
corpus based methodologies and corpus tools that are likely to bring more freedom and flexibility into
the classroom teaching in ways that are not anticipated before. Moreover, a systematic familiarization
with the basic foundations, implications and applications of corpus linguistics can help language
teachers to bridge the gap between theory and practice. The teachers’ responses in the study revealed
that such a program is definitely needed for language teachers. This is, also, consistent with the
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literature that has argued for the need to train corpus users for the successful use of corpora (Cobb,
1997; Flowerdew, 1996; Kennedy & Miceli, 2001).

The responses to the second research question revealed that there are some challenges to overcome
in order to integrate corpus methodology and corpus tools into the actual language teaching classrooms
and to raise language teachers’ perceptions towards it as a teaching and learning tool. One challenge is
that there is little opportunity to exploit corpus resources in the school curriculum and the language
teachers, in general, keep a distance towards the use of corpus tools and methodology in the
classrooms. Almost all the participant teachers stated that the language proficiency level of the students
is an important determinant for the successful use of corpus in the classroom. “I think only the best
students can use this tool efficiently but the others don’t (T6)” indicates a strong belief that “corpus is
designed for higher level learners rather than beginner ones (T5)”. We believe that this is a crucially
important task and in addition to their efforts to help improving corpus based language pedagogy,
corpus researchers also need to spend huge efforts to reach language teachers and find out what they
actually want and need. It is also possible that learners’ use of corpus may facilitate their own learning
by actively taking up in the data mining process. John and King's (1991) “Data driven learning (DDL)”
approach best supports this contention. According to DDL approach, purpose is stated as “the use in the
classroom of computer-generated concordances to get students to explore the regularities of patterning
in the target language” (Johns & King, 1991, p. iii). Johns (1988, p. 15) also added that “the concordancer
is one of the most powerful tools that we can offer the language learner”. This is also consistent with
the account of T5, who said “Ss are prone to make mistakes while making sentences especially when the
target language and source language aren’t close to each other. They can use corpus and correct the
general grammatical mistakes and also it offers the daily expression in the target language”. It is obvious
that the integration of DDL activities into the classroom teaching is likely to increase the grammatical
and lexical competency of the students by providing them with the lexical and grammatical patterns as
well as the contextual information in which the patterns are used. The case study also showed that using
corpus provided a framework of authentic and naturally occurring data. It also prepared the ground for
reformulating the existing knowledge of grammar forms as well as studying the variations in words and
words combinations in different registers and lexical context.

The responses to the third research question revealed that “academic writing and the translation”
are the most suitable courses for corpus integration. Majority of the participant teachers responded that
“It would be helpful for L2 learners in writing courses while also they were writing articles and essays in
their courses (T4)”. Others, however, also added that they “can make use of corpus in translation (T6)”.
According to the T5, lexical competency can best be achieved through corpus integration. This is also
consistent with the existing literature that lexicology, phraseology and corpus linguistics are generally
dealt with together.

The responses to the fourth research question revealed that corpus concordances are the ideal and
useful tools to be used in the classrooms. T1 stated that “/ think corpus concordance is a very useful tool
for comparing the words going together...” and T2 also stated that “Concordances provide contextual
usages and they are really useful”. T4, on the other hand, focused on the appropriate word selection
feature of concordances with the example of “start or begin”. These, once more, indicate the important
functions of concordances as teaching tools in the language classrooms. It is evident from the subjects’
self-reports that another important aspect of concordance is its ability to limit the context of search, a
feature which is not available in dictionaries. Based on the responses elicited from the participant
teachers’ account of the corpus and corpus tools, it is possible to conclude that corpus tools and
concordances are likely to create an environment for teachers and students which enable them to make
decisions related to the English language through natural, authentic and comparatively reliable data.
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Yet, the researchers of this article observed several challenging issues during the study. All these
problematic issues made us feel that there is a long way to go before corpus can be understood and
successfully integrated into the classroom. During and after the training sections, the subjects presented
us with several problematic issues, which are related to the lack of:

e effort for the training of novice language teachers in basic corpus skills in general,

e knowledge to apply corpus based curriculum into their classes with a curriculum
where corpus is not mentioned at all

e awareness towards descriptive nature of corpus based findings as opposed to
prescriptive nature of language teaching,

e ready- made classroom materials and integrated tasks

Limitations of the Study and Implications for Further Research

There are some limitations to this study which need to be acknowledged. First of all this was a case
study that was conducted with a limited number of subjects and, therefore, generalizations that can be
made as a result of this small scale case study presented here must be regarded with caution. There is a
need for conducting a similar study with more language teachers and in several universities in an
attempt to explore the effect of such corpus based language training with language teachers for their
actual classroom practices. More extensive training workshops need to be done and more ready-made
course materials should be prepared to increase the corpus literacy of language teachers to successfully
teach with corpora. Finally, the training workshops underlying the case study presented here were done
in a Turkish University and therefore, the results are shaped and influenced by the characteristics of this
specific environment.
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Genis Ozet

Girig
Son yillarda teknolojik aletlerin egitim 6gretim de kullanilmasiyla birlikte dil arastirmalarinda da
kayda deger gelismeler meydana geldi. Bilgisayarli derlemin ortaya ¢ikmasi ve yaygin bir sekilde
kullanilmasi buna 6rnek olarak verilebilir. ilk olarak 1987 lerde Sinclair ile baslayan bilgisayarli derlem
calismalari daha sonradan genisleyerek devam etmis ve giinimize kadar ulagsmistir. Gliniimuzde derlem
ve derlem tabanli araglarin yabanci dil 6gretmenleri icin ¢cok zengin ve etkili bir alan oldugunu ama
bunlarin kullanimiminim derlem okuryazarligini artirmaktan gectigini de séylemek gerekir.

Ortaya c¢ikmasindan itibaren ¢ok gecmeden derlem ve derlem ara¢ gereglerinin yabanci dil
Ogretiminde nasil kullanilacaklari sorusu zihinleri mesgul etti (Burnard & McEnery 2000; Aston 2001).
Dahasi bu konudaki farkindaligin az olmasi hem 06gretmenler ve hem de 6grenciler bazinda derlem
kullanimi ile ilgili bir takim kuskularida meydana getirdi. Esasinda derslerde kullanilan kitaplarin bir
boliminin derlem tabanli hazirlanmis olmasi bile bu konudaki farkindaligi artirmak icin yeterli
olmamistir (Mukherjee 2004; Boulton 2009; Frankenberg-Garcia 2010; Gilquin & Granger 2010).
Tribble’a (2000) gore bu durumun sebebi “ yabanci dil 6gretmenlerinin derlemi siniflarinda dogrudan
kullanmiyor “ olmalari olabilir. Seidlhofer™ a (2002) goére ise bu durumun temel sebebi farkindalk
seviyesinin ¢ok disik olmasindandir.

Butln bu sorular derlemi sinif iginde etkili olarak nasil kullanabiliriz sorusunu akla getirmektedir.
Mukherjee™ ye (2004) gore yapiimasi gereken ilk sey yabanci dil 6gretmenlerini bu konuda egitmek ve
onlarin derlem tabanli 6gretim materyallerini kullanabilmesine imkan saglamaktir (Rdmer, 2005). Johns
ve King (1991), Tribble ve Jones (1997), Aston (2001), Sinclair (2004), Bennet (2010), ve Reppen (2010)
gibi arastirmacilar “Veri Yénetimli Ogrenme” yénteminin yabanci dil siniflarinda uygulamaya sokulmasini
onerirken derlem kullanimimin 6gretmen ve 6grenci agisindan faydalarini vurgulamak istemigler ve
farkindalk seviyesini artirmada faydali olacagini dngérmislerdir. Ayrica derlem kullaniminda yabanci dil
o6gretmenlerinin sahip olmasi gereken “derlem okuryazarliginin” yaninda 6grencilerde de derlem
kullanimi hakkinda destek vermesi gerekliligi ortaya ¢ikmistir.

Yontem
Arastirma Deseni

Bu ornek olay incelemesi ¢alismasi, bilgisayarli derlem ve derlem araglarini yabanci dil 6gretim ve
o6grenim sirecglerine entegre edebilme cgabasiyla yapilmistir. Alti yabanci dil 6gretmeni ¢alismanin
denekleri olmuslar ve onlara atdlye ¢alismasi seklinde haftada 3 saat olmak lzere toplam sekiz haftalik
bir egitim verilmistir. Calismanin birinci amaci Kolb’un (1984) yetiskinler i¢in “somut 6rnekler, gézlem ve
disiinme vyoluyla 06grenim” olarak o6zetledigi “deneysel 6grenim donglisi” cercevesinde denek
o6gretmenler icin bir yetiskin 6grenme ortami olusturmakti. Sonraki asamada denek 6gretmenlerden
6gretmen rollerine geri dontip derlem kullanimi ile ilgili edindikleri tecribeleri siniflarinda kullanmalari
istenmistir. Atolye calismasi sirasinda denek oOgretmenler derlem tabanli 6gretim materyalleri
hazirlamislar ve bunlari ilave ders materyali olarak kullanma imkanlarina sahip olmuslardir. Son asamada
deneklerden “egitim esnasinda edindikleri dil 6grenim tecribelerini ve bunlarin kendi dil 6gretimlerine
yansimalari” ilkesine dayali olarak distinmeleri istenmistir (Muller-Hartmann & Schocker-von Ditfurth,
2004).
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Katilimcilar

Calisma 2013 yilinda, Karadeniz Teknik Universitesi, Yabanci Diller Yiiksekokulu, Temel ingilizce
bélimi ingilizce hazirlk siniflarinda gérev yapan toplam alti (6) ingilizce &gretmeni ile yapilmistir.
Denekler amacgh 6rnekleme ve gondlllliik esasina gore secilmis ve haftalik ortalama 30 saat dilbilgisi,
okuma, yazma ve dinleme-anlama dersi veren 6gretmenlerden olusmuslardir. Deneklerin yas ortalamasi
27 olup en az 4 yillik tecriibeye sahip 6gretmenlerden secilmislerdir. Biri disinda diger tim denekler
ingiliz Dil Egitimi b6liimiinden mezun olmuslardir.

Kullanilan Veri Toplama Araglari

Calisma ornek olay incelemesine dayali oldugu igin 6gretmenler ile 8 hafta siiren bir atolye ¢alismasi
yapilmistir. Bu siire bitiminde denekler ile agik uglu milakat yontemi kullanilarak yiiz ylize goristlmis ve
degisen algilar nitel olarak tespit edilmeye galisiimistir.

Veri Analizi

Veriler yar yapilandiriimis milakat yoluyla ve nitel olarak analiz edilmistir. Analizde deneklerin
degisen algilar tespit edilmeye calisiimistir. Milakat sirasinda toplam 4 soru sorulmus ve sorular
deneklerin derleme kargi degisen algilarini, derlem kullanirken yasadiklari guglukleri ve genel
dislncelerini almak igin sorulmustur.

Sonuglar

Calismanin sonuglari géstermistir ki deneklerin derlem tecriibesi ¢ok sinirli kalmis ve bu sinirli bilgi
onlarin sinif icinde derlemi basarili bir sekilde kullanabilmeleri i¢in yeterli olmamustir. Bir diger bulgu
deneklerin derlem kullanimini hem kendileri hem de 6grencileri icin yararh ve etkili bir aktive oldugunu
diisinmeleridir. Diger taraftan deneklerin ¢ogu derlemin akademik yazma ve ceviri derslerinde kelime
seciminde en ¢ok kullanilabilinecegini disinmeleridir. Son olarak denekler derlemlerdeki dizinlerin
ogrencileri igin kelime secimi, karsilastiriimasi, es gidimlu kelimeleri bulmalari ve aradaki farklar
gormeleri agilarindan ¢ok faydali olacagini diisiinmeleridir.

Tartisma

Derlem taban dil 6gretim arac¢ gereglerinin dil 6gretim ve 6grenim sireglerine daha fazla dahil
edilmesinin gerekli olduguna inaniyoruz. Bu nitel 6rnek durum galismasinda veriler yari yapilandiriimis
miilakat yoluyla toplandi. ilk soru deneklerin derlem gecmisleri ile ilgiliydi. Deneklerin ge¢miste derlem
hakkinda ya hi¢ ya da ¢ok sinirli derecede bilgi sahibi olduklari ¢galisma sonuncunda anlasildi. Bunun da
derlem kullaniminin yabanci dil 6gretmenleri arasinda yayginlastiriimasi igin iyi bir gerek¢e oldugunu
dislnlyoruz. Derlem hakkinda kuramsal bilgilerinin mutlak derlem uygulamalar ile pratige
dokiilmesinin gerekliligi ortadadir (Cobb, 1997; Flowerdew, 1996; Kennedy ve Miceli, 2001).

ikinci arastirma sorusu derlem tabanli dil 6gretim ydntemini dil siniflarina entegre edebilmenin
onlinde bazi engeller oldugunu ortaya gikardi. Bunlardan bir tanesi okul mifredatinda derlem tabanh dil
calismalari yapmak icin hemen hemen hig bir uygun aktivite olmadigi idi. Ayrica 6grencilerin dil seviyeleri
zaman zaman derlem kullanimi i¢in uygun olmadigi sonucu ortaya c¢ikti. Derlemin dil seviyesi yiksek
siniflarda etkili bir sekilde kullanilabilinecegi sonucuna varildi.

Diger bir arastirma sorusu ise derlemin en ¢ok ceviri ve akademik yazma derslerinde 6grenciler icin
faydali olabilecegi sonucunu ortaya cikardi. Son olarak derlem tabanli 6gretim materyallerinin derslerde
cok faydali olabilecegi ile ilgili bir fikir birligi ortaya cikti.
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BUtln bu sonuglara ragmen arastirmacilar olarak biz, calisma esnasinda gesitli sorunlar tespit ettik.
BUtln bu sorunsallar bize derlem tabanli dil egitimin yabanci dil siniflarinda yerini bulmasinin zaman
alacagini gosterdi. Bu sorunlari kisaca agagidaki gibi 6zetleyebiliriz:

Temel derlem bilgisine sahip yeni yabanci dil 6gretmenleri yetistirmenin gerekliligi

e Derlemin kendine yer bulamadigi bir okul mifredati icinde derlem tabanli uygulamalar
yapmanin zorluklari

e Derlem tabanlh betimsel bulgularin dil 6gretiminde kullanilan kuralci yaklasima uygun olmamasi

e Hazir ders materyallerinin ve entegre materyallerin derlem tabanli olmaktan uzak olmasi
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Bu arastirmada, “Problem Cézme Becerisi Olcegi (PGBO)”nin gelistirilmesi
amaclanmistir. PCBO’nin gecerlik giivenirlik galismalarinin evrenini, Malatya ilindeki
resmi ilkégretim okullarinin anasiniflarina devam eden g¢ocuklar olusturmaktadir.
Gegerlik guvenirlik galismalarinin  6rneklemini, Malatya il merkezinde bulunan
ilkogretim okullarinin anasiniflarina devam eden 101 kiz, 103 erkek olmak Uzere
toplam 204 gocuk olusturmustur. PCBO on sekiz problem durumuna ait gizimlerden ve
degerlendirme formundan olusmaktadir. PCBO begsli likert tipi bir &lgektir. Olgegin
gegerlik calismasi icin Kapsam Gegerlik indeksi ve Agimlayici Faktdr Analizi; giivenirlik
calismasi icin Cronbach Alfa i¢ Giivenirlik Katsayisi ve Test — Tekrar Test Kararllik
Glvenirlik Katsayisina bakilmistir. Kapsam gegerligi indeksi degerlerinin hesaplanmasi
sonucunda, maddelerin uygunluk diizeyi icin kapsam gegerligi indeksi 0.99; maddelerin
gizimlere uygunluk dizeyi igin ise kapsam gegerligi indeksi 0.96 olarak hesaplanmistir.
Acimlayici faktor analizi sonucunda 6lgegin tek faktorli oldugu sonucuna varilmigtir. Bu
faktor, olgege iliskin toplam varyansin % 30.68’ini agiklamaktadir. Guvenirlik katsayisi
.86, test tekrar test sonrasi korelasyon katsayisi .60 olarak bulunmustur. PCBO’den
elde edilen ilk uygulama ve ikinci uygulama puanlarinin istatistiksel anlamda
farkhlagmadigi bulunmustur. Gegerlik-givenirlik galismalari sonucunda, 60-72 aylik
¢ocuklar igin dlgegin uygun bir 6lgme araci oldugu sonucuna ulasiimistir.
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In this study attempts to develop the Problem-Solving Skills Scale (PSSS) intended for
the identification of the problem-solving skills in preschoolers. The population of the
study, which was on the validity and reliability of the PSSS, was comprised of children
who attended preschool classes at formal primary schools in Malatya, Turkey. The
sample contained 204 children with normal growth and development--101 of them
being female and the remaining 103 being male--who lived with their parents. PSSS
includes eighteen problem situations and eighteen drawings relevant to these problem
situations. The PSSS was measured on a five-point Likert-type scale. The validity of the
scale was tested by means of the content-validity index and exploratory factor
analysis. The reliability of the scale was tested through Cronbach’s alpha internal
consistency coefficient and test-retest reliability coefficient. The indexes were
calculated for two aspects: The appropriateness of the items and the appropriateness
of the drawings. Finally, the content-validity indexes for the two aspects were 0.99 and
0.96 respectively. The exploratory factor analysis concluded that the PSSS had a one-
factor structure, which accounted for 30.68% of the total variance. Cronbach’s Alpha
Internal Consistency Coefficient was a=.86. The Correlation Coefficient was .60, which
was significant and intermediate. The mean scores in the first and second
administrations of the PSSS did not differ significantly The validity and reliability
analyses demonstrated that the PSSS is an appropriate instrument for children aged 60
to 72 months.
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Cocuklarin problem ¢ézme becerilerinin gelismesinde okul dncesi egitimin etkisi 6nemlidir. Cocuklar,
okul &ncesi egitim kurumlarina bagladiklarinda, kendi problemlerini ¢ézmeye baglarlar. ileriki okul
dénemlerinde, digerleriyle etkilesim halinde olmalarinin ortaya ¢ikardigl gittikce karmasiklasan
problemlerin ¢oéziimiine katilacaklari zeka ve distinsel becerilere sahip olurlar. Cocuk, biytdikge
problem ¢6zmenin icinde yer almasi ¢ocugun kendindeki gecis ve degisimleri anlamasi agisindan
onemlidir (Bingham, 1983; Mountrose, 2000; Terzi, 2003). Yirmi birinci ylzyilda ulkelerin baslica
hedefinin; bedensel, zihinsel, duygusal ve sosyal yénden saglikli, cevresiyle uyumlu, kendisine ve
cevresindekilere yetebilen, problemlerini ¢ézme gliciine sahip, yaratici, girisimci, Uretken, dinamik,
kendine glivenen bireyler yetistirmek oldugu bilinmektedir. Evrensel degerler haline gelen bu 6zelliklerin
en 6nemlilerinden biri de problem ¢6zme becerisine sahip olmaktir (Sanli, 2005).

Problem, bir kisinin istenilen bir amaca ulasmak icin o siregte karsisina ¢ikan engel olarak
tanimlanmaktadir (Bingham, 1983). Bir ortamdan veya durumdan, daha cok tercih edilen bir baskasina
gecilmesi sirasinda kisinin 6nline ¢ikan engel olarak tanimlanan problem (Adair, 2000; Huilt, 1992;
Stevens, 1998), insan zihnini karistiran, belirsizlige neden olabilen, ¢6zlilmesi gereken ve bireyi rahatsiz
eden oOzelliklere sahiptir; birey ve toplumda dengesizlik, uyumsuzluk yaratir (Duman, 2009; Kalaycl,
2006). Birey, belirli bir amaca ulagmak icin ¢aba harcarken engellerle karsilasirsa onun igin ¢6zllmesi
gereken problem var demektir (Aksoy, 2003; Bingham, 1983). Problem igeren bir durumda; mevcut
durumla olmasi gereken durum arasinda bir farkin bulunmasi énemlidir (Kneeland, 2001; Ogiilmis,
2006).

Cocuklar, yasamlari boyunca degisik problemlerle karsilasmaktadir (Cetinkale, 2006). Bir arkadasin
yoneltmis oldugu bir soru, 6gretmenin verdigi bir 6dev gibi bircok sey problem olabilir (Gelbal, 1991). Bir
amaca ulasmak igin arastirma yapma (Altun, 2000; Kalayci, 2006) ve karsilasilan guglukleri yenme siireci
(Aksu, 1998; Bingham, 1983), ¢ocugun, karsilastigl sorunu ¢6zme ve arzuladigl sonuca ulasmadaki
yeterligi (Konan, 2013) olarak tanimlanan problem ¢6zme, stirekli gelistirilmesi gereken bir beceridir.
Problemlerin ¢6ziilmesi gereken durumlar oldugu dikkate alindi§inda problem ¢ézme siirecinin 6nemi
ortaya cikmaktadir. Problemler, egitim ve Ogretim siireclerinde cocuklar igin kagirilmayacak birer
firsattir. Cocuklarin akademik benlik algisi, mevcut ve olasi problemlere alternatif ¢coziim yollari buldukga
gelisir. Problemlerin etkili, aktif, dogru ve mantikli olarak ¢ozilebilmesi icin 6ncelikle problemin
algilanmasi, hissedilmesi, tanimlanmasi, ¢6ziime dair hipotezlerin kurulmasi, ¢6ziim yollarinin
belirlenmesi ve ¢oziimiin gergeklestirilmesi gerekir (Duman, 2009). Problemle karsilasan kisi, problemi
¢6zebilmek icin problemler karsisinda neler yapabildigini saptar, kendisini tanir. Bir problemle basa
¢ikabilmek igin kendini gelistirme ihtiyaci duyar. Problemin kisiyi zorlamasi, problem ¢ézmeye iliskin
alternatiflerin yaratilmasina ve yaratici disiincenin gelismesine katkida bulunur. Bu yoniyle de problem
¢6zme Onem tasimaktadir (Oguz, 2012). Problemini ¢dzen cocuk kendine giiven duyar ve risk almakta
istekli olur (Sanh, 2005).

Problem ¢6zme, bilissel becerilerin yani sira duyussal ve davranissal 6zellikleri de iceren karmasik bir
sirectir; zihinsel bir beceri olmasi nedeniyle dogrudan dogruya gozlenemez (Erden, 1986; Korkut, 2002).
Problem ¢6zme siireci, bir durumun problem olarak algilanmasi ile baslar ve istenilen bir amaca ulagsmak
icin bircok secenekten uygun olanin secilmesi ve uygulanmasini igerir (Dagh, 2004). Problem ¢dzme
yontemini 6gretim amaciyla kullanilmasinin yararlarini savunan egitimcilerden biri olan John Dewey’e
gore problem ¢6zme, siire¢ olarak deneme yanilma, i¢géri kazanma ve neden sonug iliskilerini bulma
gibi etkinlikleri kapsar (Sonmez, 2008).

Problem ¢6zme, 6grenmenin temelini olusturmaktadir. Cocuklar problem ¢ézme davraniglar ile
distncelerini bir konuda yogunlastirmayi, alternatif ¢oziimler Uretmeyi, neden sonug iliskilerini
kavramayi ve sonuglari tahmin etmeyi égrenirler (Aydogan & Omeroglu, 2004). Cocuklar, ¢ok kiigiik
yaslarda problem ¢6zme durumlari ile karsilasirlar. Cocuklarda problem ¢ézme davranislari, ¢ok kiglik
yaslardan itibaren gériliir. iki yasindaki bir cocugun ¢ kiipii st (iste koymaya galismasi, bir probleme
¢6ziim aramasidir. Ayakkabi giyme (¢ yasindaki bir ¢ocuk icin, oyuncak arabanin tekerinin nasil

106



Vuslat 0GUZ, Aysel KOKSAL AKYOL- Cukurova Universitesi Egitim Fakiiltesi Dergisi, 44(1), 2015, 105-122

déndigiinii anlamak ise alti yasindaki bir cocuk icin ¢dziilmesi gereken bir problemdir. Orneklerde
goruldigu gibi problem ¢d6zme, ¢ocugun ginlik davranisi olmakta ve ¢ocuk giin igerisinde kendisi ve
ugraslari ile ilgili pek cok probleme ¢6ziim bulmaya calismaktadir (Aydogan & Omeroglu, 2004). Problem
¢6zme agisindan ilgi ve merak dnemlidir. Cocugun merakinin tesvik edildigi, diislincelerinin tartigildigi,
duygularin dikkate alindigi, bireysel ihtiyaglarin goéz éniinde tutuldugu ve 6grenmek icin gercek amacin
bulundugu bir ortamda problem ¢dzme becerisi gelisir (Bingham, 1983). Problem ¢6zme becerisi, 6nemli
bir kisilik 6zelligidir. Bu nedenle, ¢cocugun gilinlik yasama uyum becerisini dogrudan etkilemektedir
(Arenofsky, 2001; Sardogan, Karahan & Kaygusuz, 2006). Varligimizi istenilen dizeyde koruma,
surdiirme ve gelistirmenin en énemli 6nkosullarindan biri problem ¢6zme becerisindeki yetkinligimizdir
(Konan, 2013). Problem ¢6zme becerisi sayesinde ¢ocuk, kendini gelistirme firsati bulur. Problem ¢6zme
becerisi, gocugun yaratici dusiinmesinin gelismesini, olaylara farkli bir bakis acisiyla yaklagsmasini,
kendinin farkinda olmasini ve distincelerini daha rahat ifade etmesini saglar. Problem ¢dzme sireci,
cocugun cok yonli gelisimini sagladigi icin bu siirece gereken 6nem erken yaslardan itibaren verilmelidir
(Oguz & Koksal Akyol, 2012).

Problem ¢6zme, kiiglik yaslardan itibaren gelistirilmesi gereken bir beceri olmasi yoniyle okul 6ncesi
yilllarda daha 6zel bir yere sahiptir. Cocuklarin okul &ncesi dénemden itibaren problem ¢6zme
yeteneklerinin gelistirilmesi, gercek yasama uyum saglamalari agisindan gok énemlidir. iyi problemler
¢ocuklara sorunlari kendi tarzlari ile kesfetme olanagi verir (Zembat & Unutkan, 2005). Okul 6ncesi
doénemde, cocuklarla birlikte yapilan problem ¢ézme etkinlikleri, cocuklarin amaclara nasil ulasacaklar
ile ilgili kararlar vermelerini saglamasinin yaninda yetiskinlerin de cocuklardan bir seyler 6grenme
firsatini yaratmaktadir. Problem ¢6zme olanaklari, yetiskinlere ¢ocuklarin diisiincelerini anlamak igin
firsat tanimis olur (Dinger, 1995). Okul 6ncesi egitimde ¢ocuklarin zihinsel becerilerinin gelisimine olanak
saglayan egitim programlarinin, sosyal becerilere sahip, kisiler arasi problemlerini ¢6zebilen bireylerin
yetismesini destekleyen miidahale programlariyla zenginlestirilmesi gerekmektedir (Anliak & Dinger,
2005a). Gocuklara kendi problemlerini ¢ozmeleri igin firsatlar verildiginde, ¢ocuklarin gozlemleme,
karsilastirma, bilgileri dizenleme, degerlendirme gibi bilissel yetenekleri gelistirici gibi demokratik tutum
ve tavirlari da gelismektedir (Goffin & Tull, 1993). Problem ¢6zmede yaratici sorular sormak, karsidaki
kisinin problemi daha yapici bir tarzda dislinmesini ve bdylece yeni icgoriler edinmesini saglar
(Bedoyere, 1997). Okul 6ncesi egitim programlarinda yer alan yaratici sorular ¢cocugun problem ¢ézme
yeteneginin gelismesini ve sonraki yillara tasinmasina yardimci olur (Oguz, 2012). Shure ve Spivack’e
(1982) gore, cocuklarin kisiler arasindaki problemlerini 6nlemek, ¢ézmelerine yardim etmek ve ¢6ziim
sekillerini degerlendirmek icin kullanabilecekleri diisinme becerilerini 6grenmeleri 6nemlidir.

Tirkiye’de ve yurt disinda yapilan arastirmalar incelendiginde; okul 6ncesi yasta olan gocuklarin
problem ¢6zme becerilerine yoénelik yapilan ¢alismalarin (Akkaya, 2006; Altun, Dé6nmez, inan, Taner &
Ozdilek, 2001; Anliak & Dinger, 2005b; Can Akbas, 2005; Davenport, Hegland & Melby, 2008; Dereli,
2008; Dinger, Anliak, Sahin & Karaman, 2009; Dinger, 1995; Dincer & Giineysu, 1997, 2001; Freund,
1990; Kargi, 2009; Klahr & Robinson, 1981; Leerkes, Blankson, Q'Brien, Calkins & Marcovitch, 2011;
Mills, Danovitch, Grant & Elashi, 2012; Nellis & Gridley, 2000; Ocak Anliak & Dincer, 2009; Ozdil, 2008;
Sahin, 2011; Sahin & Yildinnm, 2006; Tavh, 2007; Thornton, 1999; Walker, Irving & Berthelsen 2002)
oldugu gorulmektedir. Shure (1990) tarafindan, okul dncesi ¢cocuklarin kisilerarasi problemlere yonelik
olarak alternatif ¢6ziim diisinme becerisini degerlendirmek {izere “Okul Oncesi Kisiler Arasi Problem
Cézme Testi (Preschool Interpersonal Problem Solving Test-PIPS) (OKPC) gelistirilmistir. Olgegin
glvenirlik calismasinda test tekrar test teknigini kullanmis ve testi okul 6ncesi egitime devam eden 4 yas
grubu 57 ¢ocuga, iki farkli zamanda bir hafta arayla uygulamistir. Testin glivenirlik katsayisini r=0.72;
testin orijinal kodlayicilar arasi glivenirlik galismasinda kodlayicilar arasi uyumu %97 olarak bulmustur.
Olgcegin gecerlik calismasinda ise; sosyoekonomik degiskenlerle olan iliskisi, acikca gdzlenen uyum
davranisiyla birlikte tutarlh bir degisim gostermesi ve kisiler arasi davranislar ile olan iliksisi ile farkli
davranigsal ozellikler gosteren gruplari ayristiran galismalarla kanitlanmistir (Shure, 1990). Tirkiye'de
OKPC'nin uyarlama calismalari yapilmistir. Dinger’in  (1995) OKPC'yi kullandigi arastirmasinda,
anaokuluna devam eden bes yas grubu cocuklara kisiler arasi problem ¢6zme becerilerinin
kazandirilmasinda problem ¢ozme egitiminin etkili oldugu bulunmustur. Ocak Anhak (2004) tarafindan
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OKPC'nin gecerlik ve givenirlik ¢alismasi yapilmistir. OKPC Test'inin givenirlik ¢alismasinda, OKPC
Testinin orijinal el kitapgiginda belirtildigi gibi test-tekrar test teknigini kullanarak yapmis ve testi bir
hafta ara ile iki defa uygulamistir. Resmi bir okul 6ncesi egitim kurumuna devam etmekte olan 5-6 yas
grubundan 30 cocugu calismalarina dahil etmistir. Test-tekrar test guvenirlik katsayisini 0.85 olarak
bulmustur. Kodlayicilar arasi guvenirlik c¢alismasinda, kodlayicilar arasinda givenirlik degerlerinin
oldukga ylksek oldugunu belirlemistir. Testin glivenirlik calismasinda (Shure, 1990) anlasma yilzdesinin
akran ve anne bolumleri icerisinde %91-%99 arasinda oldugu belirtiimektedir. Ocak Anliak (2004),
kodlayicilar arasi givenirlik bulgularinin anlagsma yilizdesinin akran ve anne boélimleri icerisinde % 82 ile
% 99 arasinda degistigini saptamistir. Johnson (2000), arastirmasinda; problem ¢ézmenin hem niteliksel
hem de niceliksel boyutunu &lgmek icin Wally Cocuklar igin Sosyal Problem Cézme Dedektiflik Oyunu
Testi'ni (Wally Child Social Problem-Solving Detective Game Test) gelistirmistir. Wally Cocuklar igin
Sosyal Problem Cézme Dedektiflik Oyunu Testi’nin yapi gecerligi Wally Testi’nin toplam prososyal puani
ile Rubin’in Cocuk Sosyal Problem Cézme Testi’'nin pozitif stratejileri arasindaki korelasyonu (r =.60) ve
Wally Testi’nin antisosyal puan ile Rubin’in negatif stratejileri aralarindaki korelasyonu (r =.50)
bulmustur. Givenirlik galismasinda, Wally Testi’nin test tekrar test puanina iliskin katsayi ortalamasini
.83 bulmustur. Puanlar .67 ve .91 arasinda degismektedir. Wally Cocuklar i¢in Sosyal Problem Cézme
Dedektiflik Oyunu Testi’'nin uyarlama g¢alismasini Tlrkiye’de Dereli (2008) yapmistir. Gegerlik
¢alismasinda, on bir uzmanin gorlsini alarak testin gocuklarda sosyal problem ¢ézme becerilerini
o6lgmede amaca uygun oldugunu belirtmistir. Uzman goriisiine dayali olarak puanlayici givenirlik
katsayisini hesaplamistir. Uzmanlarin verdigi puanlari degerlendirerek ¢oklu korelasyonu hesaplamis ve
korelasyon katsayisini r=.81 bulmustur.

Yurt disinda gelistirilen 6lgekler ve Tiirkiye’de yapilan uyarlama ¢alismalari disinda, Tiirkiye’de yapilan
iki 6lcek gelistirme galismasi oldugu gorilmistir. Arastirmalardan birinde, Tirkdz (2007) cocuklarin,
akran ve yetiskinlerle iliskilerde ortaya ¢ikan sorunlara yonelik tutumlarini ve kullandiklari problem
¢6zme bigimlerini anlayabilmek amaciyla iki dykiiden olusan “Problem GCézme Oykii Tamamlama Olcimii
(PCOTO)”"nii gelistirmistir. Olgiim aracinin giivenirligi icin, drneklemin 1/4’ine (6rneklem:77 gocuk) ait
protokolleri iki bagimsiz degerlendirici tarafindan degerlendirmis ve aradaki tutarliliga bakmistir. PCOTO
icin bulunan degerlendiriciler arasi gtivenirlik katsayilarini kategorilere gore sirasiyla girisken-pozitif (GP)
icin a=.65, saldirgan icin (S) a=.70, ¢ekingen-pasif icin (CP) a=.39, pasif saldirgan icin (PS) a=.58 olarak
bulmustur. Tiirkiye’de yapilan diger calismada; Omeroglu, Biyiikéztiirk, Aydogan ve Ozyiirek (2009),
TUBITAK tarafindan desteklenen "Okul Oncesi ve 1-5. Siniflardaki ilkégretim Ogrencileri icin Problem
¢cozme Olgegi Gelistirme" adli proje igerigi ile birlikte okul 6ncesi ve ilkégretim &gretmenlerinin
cocuklarda problem ¢6zme yeteneklerinin gelisimi ve desteklenmesi konusundaki gorislerini belirlemeyi
amaclamislardir. Bu calismadan sonra; Omeroglu, Biyikoéztiirk ve Aydogan (2011), “Okul Oncesi ve
ilkégretim 1-5. Sinif Diizeyindeki Cocuklar icin Problem Cézme Becerileri Olgeginin Gelistirilmesi ve
Tiirkiye Norm Calismasi” adli TUBITAK projelerinde, okul &ncesi ve ilkégretim 1-5. sinif diizeyindeki
cocuklara yonelik Problem Coézme Becerileri Olcegi'nin (PCBO) gelistiriimesi ve yayginlastiriimasini
amaglamislardir. Proje sonucunda, Problem Cézme Becerileri Olgegi’nin (4-11 yas); 4-7 yas ve 8-11 yas
olgek formlari ve materyallerini olusturarak yasa gére norm degerlerini gikartmislardir.

Anasinifina devam eden c¢ocuklarin problem ¢6zme becerilerinin incelendigi bu arastirmalar
incelendiginde, anasinifina devam eden cocuklarin problem ¢6zme becerilerine yonelik ¢cok sayida
calisma oldugu, ancak anasinifina devam eden cocuklarin problem ¢6zme becerilerini belirlemek
amaciyla gelistirilen o6lgek sayisinin yeterli olmadigi, Turkiye’de yapilan calismalarin ise uyarlama
calismasi oldugu gorilmdstiir. Bu nedenle, bu arastirmada, anasinifina devam eden ¢ocuklarin problem
¢6zme beceri diizeylerini belirlemek icin “Problem Cdzme Becerisi Olgegi (PCBO)”nin gelistirilmesi
amaglanmistir.

108



Vuslat 0GUZ, Aysel KOKSAL AKYOL- Cukurova Universitesi Egitim Fakiiltesi Dergisi, 44(1), 2015, 105-122

Yontem

Bu arastirmada, anasinifina devam eden ¢ocuklarin problem ¢dzme beceri diizeylerini belirlemek igin
“Problem Cézme Becerisi Olgegi (PCBO)”nin gelistirilmesi amacglanmistir. PCBO icin &ncelikle alan yazin
taranarak kuramsal yapi ortaya ¢ikarilmis ve anasinifina devam eden cocuklarin karsilastiklari problem
durumlarina iliskin degerlendirmeler yapilmistir. Olgege iliskin maddeler olusturulmadan énce okul
oncesi 6gretmenleri, cocuk gelisimi uzmanlari ve alanda galisan 6gretim Uyelerinin gorasleri alinmistir.
Tirkgeye uyarlama galismalari yapilan gesitli 6zellikteki problem ¢ézme becerisi 6lgekleri incelenmistir.
Cocuklarin giinlik yasam becerilerini gergeklestirirken karsilastiklari problem durumlari arastiriimis ve
seksen bes maddelik problem durumlari listesi olusturulmustur. Seksen bes maddelik problem durumu
{ic uzman gorisiine sunulmustur. Ug uzman gérisiinden sonra, seksen bes maddelik problem durumu,
anilan yas grubundaki cocuklarin anlamakta zorlanabilecekleri veya yanlis anlayabilecekleri problem
durumlari, ayni anlama gelebilecek ifadeler ve arastirma amacina katkida bulunmaktan uzak oldugu
disunulen ifadeler dikkate alinarak yapilan ¢6ziimlemelerden sonra otuz sekiz maddeye indirgenmistir.
Yapilan degerlendirmelerden sonra benzer durumlari ifade eden ya da yakin durumlari ifade eden
maddeler icerik ve anlam agisindan tekrar incelenmis ve problem durumlarinin bazilari yeniden
dizenlenerek on sekiz maddelik bir problem durumu listesi olusturulmustur.

PCBO maddeleri uzman gériisiine sunulmadan &nce maddelere uygun cizimlerin yapilmasi igin iki
ressam ve bir grafiker ile goriisilmistiir. Maddelerin birkagi i¢cin ressamlardan ve grafikerden 6rnek
gizimler istenmistir. Ornek gizimler {ic uzmanla goriisiilerek degerlendirilmis ve grafikerin cizimleri devam
ettirmesine karar verilmistir.

PCBO icin olusturulan maddeler “madde uygunluk diizeyi” ve “cizimlerin maddelere uygunluk diizeyi”
acisindan degerlendirilmek Gzere U¢ uzmana danisiimistir. Bu uzmanlardan gelen gorlslere goére
maddelerde ve cizimlerde dizeltmelere gidilmistir. Uzmanlardan gelen bilgilere gére uzmanlar arasi
uyuma bakilmistir ve uzmanlarin genel olarak maddeler ile gizimlerin yeterli olduguna karar verdikleri
gorilmustir.

PCBO besli likert tipi bir dlgektir. PCBO’de her bir problem durumuna iretilen ¢éziim igin “0-4” arasi
puan alinmaktadir. PCBO’de hic ¢6ziim &nerisi yok ise “0” puan, tek 6neri var ise “1” puan, iki éneri var
ise “2” puan, Ug¢ Oneri var ise “3” puan, lcten fazla Oneri var ise “4” puan verilmektedir. Cocugun
problem durumuna iliskin Grettigi ¢c6zimlerden puan alabilmesi icin her bir ¢6ziimiin bir diger ¢6zlimden
farkh olmasi gerekmektedir. Uygulamada c¢ocuk, verdigi bir ¢6zim Onerisini tekrarlayabilmektedir.
Tekrarlanan ¢dziim &nerilerine puan verilmemistir. PCBO’den alinacak puan araligi 0-72'dir. PCBO’de
puan arttikca ¢ocuklarin problem ¢dzme becerisi yiikselmektedir. Baska bir ifadeyle, cocuklarin PCBO
puanlarinin yiikselmesi, cocugun problem ¢dzme becerisinin arttigini géstermektedir. PCBO’de cocuk ¢ok
sayida problem durumuna yanit vererek elli puan alabilir. Ancak, baska bir ¢ocuk az soruya yanit vererek
daha cok alternatif ¢6ziim Uretebilir ve elli puan alabilir. PCBO’de 6nemli olan ¢ocugun daha cok
alternatif ¢6zim UGretebilmesidir ve sorular birer aractir. Cocugun verdigi cevaplarin hangi sorulardan
geldigi 6nemli degildir, amag cevap sayisidir.

PCBO Evren ve Orneklem

PCBO’nin gegerlik giivenirlik calismalarinin evrenini, Malatya il Milli Egitim Miidiirligi’ne bagh resmi
ilkégretim okullarinin anasiniflarina devam eden ve normal gelisim gosteren gocuklar olusturmaktadir.
Gegerlik giivenirlik calismalarinin érneklemi icin, Malatya il merkezinde bulunan bes ilkégretim Okulu
anasiniflarina devam eden ¢ocuklar arasindan tesadiifi drneklem yéntemi ile segilen toplam 222 ¢ocuga
uygulama yapilmistir. Ancak, ¢ocuklardan altisi anne-babasi birlikte yasamadigi i¢in, yedisi uygulama
sirasinda devam etmek istemediginden 6lgcek yarim kaldigi icin, besi genel bilgi formu teslim edilmedigi
icin degerlendirme disi birakilmistir. Bu nedenle, gegerlik giivenirlik galismalarinin érneklemini anne
babasi birlikte yasayan, normal gelisim gosteren ve gonilli olan 101 kiz, 103 erkek olmak lzere toplam
204 gocuk olusturmustur.
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Tablo 1.

Problem ¢6zme becerisi 6lgegi gecerlik glivenirlik calismasina dahil edilen gocuklarin cinsiyetlerine gére
dagilimi

Cinsiyet n %

Kiz 101 49.5
Erkek 103 50.5
TOPLAM 204 100

Tablo 1'de gecerlik gilvenirlik ¢alismasina dahil edilen ¢ocuklarin cinsiyetinin % 49.5'inin kiz, %
50.5’inin erkek oldugu gorilmektedir.

Alan yazinda, 6lgegin gecerlik calismalarinda faktor analizi gibi cok degiskenli analizlerin yapilabilmesi
icin ulagiimasi gereken 6rneklem blyUkligu konusunda farkl olgitler ve gorugsler ortaya gikmaktadir.
Field (2005), her bir madde igin 10-15 arasi 6rnekleme ihtiya¢ duyuldugunu belirtmektedir. Ayrica, 100
orneklem bayaklGgint yetersiz, 300 6rneklem buydklugini yaklasik olarak yeterli, 1000 6rneklem
blyuklGgina ise mikemmel olarak tanimlamistir. Child (2006) ile Tabachnick ve Fidell (2001) ise madde
sayisinin 5 kati kadar 6rneklem biyklGglinin yeterli oldugunu savunmustur. Tavsancil’a (2002) goére
orneklem buylkligh madde sayisinin en az bes kati, hatta 10 kati olmaldir. Bu galismada, 6rneklem
buyukligl madde sayisinin on katindan daha fazladir. Literatlre gore, bu arastirmadaki érneklem sayisi
Olgegin gelistirilmesi icin yeterli gorilmdistar.

P¢bo Gegerlik ve Giivenirlik Calismasi
Gegerlik Calismasi

Olgegin gecerliginin belirlenmesinde kapsam gecerlik indeksi ve agimlayici faktér analizi
uygulanmistir.

Kapsam Gegerlik indeksi

PCBO icin 6ncelikle pilot c¢alisma yapilmistir. Pilot calismada, PCBO bir ilkdgretime bagh
anasiniflarindan tesadiifi 6rneklem yontemiyle secilen 20 ¢ocuga uygulanmistir. Cocuklarin maddelere
ve ¢izimlere iliskin algilari degerlendirilerek maddelerde ve gizimlerde gerekli diizeltmeler yapiimistir.

PCBO’ye ait kapsam gecerliginin belirlenmesi amaciyla on bir uzman gériisii alinmistir. Bu uzmanlarin
ikisi okul 6ncesi egitimi, dordl cocuk gelisimi, biri rehberlik ve psikolojik danismanlik alaninda 6gretim
elemani; biri ressam (6gretim elemani), ¢l grafikerdir (iki 6gretim elemani, bir uzman). On bir uzman
gorusiine sunulan on sekiz maddenin tamami Olgekte kullanilmak igin uygun bulunmustur. Bazi
maddelerde yer alan ifadelerle ilgili dizeltmelere gidilmistir. Cizimlerin bazilari ayni kalmistir. Bazi
cizimlerde ise degisiklik yapilarak déneriler dogrultusunda eklemeler ve ¢cikarmalar yapilmistir.

Uzman gorislerinin degerlendiriimesinde, her bir maddeye ait kapsam gecerligi orani hesaplanmistir.
Ardindan, hesaplanan kapsam gecerligi oranlarinin ortalamasi alinarak kapsam gecerligi indeksi
belirlenmistir. Bu indeks her bir madde icin uzmanlarin o maddeyi gerekli goriip gérmediklerinin
belirlenmesinde kullaniimaktadir (Basol et. al. 2008; Biyiikéztiirk, 2010; Cepni et. al., 2009; Ozgiiven,
2007; Yurdugiil, 2005). Bu deger, maddelerin uygunluk diizeyi ve gizimlerin maddelere uygunluk diizeyi
olmak lizere iki farkli durum igin hesaplanmistir.

Uzman sayisinin on bir olmasi nedeniyle 0.59’dan biiylk olan kapsam gecerligi indeksi degerine sahip
olcegin kapsam gecerliginin saglandigl sonucuna varilmistir (Yurdugil, 2005). Kapsam gecerligi indeksi
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degerlerinin hesaplanmasi sonucunda, maddelerin uygunluk dizeyi icin kapsam gecerligi indeksi 0.99;
maddelerin gizimlere uygunluk diizeyi igin ise kapsam gegerligi indeksi 0.96 olarak hesaplanmistir. Bu
degerler oOlgekteki tim maddelerin gerekli oldugu ve o6lgegin bir bitiin olarak kapsam gegerliginin
saglandigl anlamina gelmektedir.

Ag¢imlayici Faktér Analizi

Olgegin vyapi gecerligini istatistiksel olarak tespit etmek icin agimlayici faktor analizi teknigi
kullanilmistir. Olgegin 6ncelikli olarak, faktér analizine uygun olup olmadigini anlamak amaciyla Kaiser-
Meyer-Olkin Testi ve Bartlett Testi yapiimistir. Bu kapsamda Kaiser-Meyer-Olkin Testi 6l¢iim sonucunun
.50 ve daha Ust, Bartlett Kiresellik Testi sonucunun da istatistiksel olarak anlamli olmasi gerekmektedir
(Buytkoztiirk, 2010; Jeong, 2004; Ntoumanis, 2001). Bu galisma sonucunda Kaiser-Meyer-Olkin Testi
sonucu .89, Bartlett kiresellik testi de (p<0.01) anlamli bulunmustur. Buna gore, degiskenler arasinda
yiiksek korelasyonlar mevcuttur, baska bir ifadeyle veri seti faktér analizi icin uygundur. Olgege faktér
analizi yapilabilecegi sonucuna ulasilmistir. ilk analizde, 6z degeri 1’den biyiik olan 4 faktér oldugu
gorulmektedir. Ancak Sekil 1 incelendiginde, 6z degeri diger faktorlerden daha yliksek olan ve agikladigl
varyansi daha yiiksek olan tek faktoériin baskin oldugu anlasilmaktadir.

Sacilim Grafigi
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Bilesen Sayisi

Sekil 1. Faktorlerin 6z degerlerine ait sagilma diyagrami

Olgegin faktdr sayisi belirlendikten sonra faktdér analizi tekrar edilmistir. Ancak tek bir faktdr s6z
konusu oldugu icin herhangi bir dondirme islemi yapiimamistir. Agimlayici faktér analizinde maddelerin
ver aldiklari faktordeki yik degerleri icin sinir deger .30 olarak alinmistir. Faktor yiik degeri .30°un altinda
olan maddelerin analizden g¢ikarilmasi gerekmektedir. Ancak Tablo 2’de de gorildigi gibi, faktor yik
degeri .30’un altinda olan higbir madde bulunmamaktadir. Bu nedenle hicbir madde cikartilmamustir.
Analiz sonunda, Problem Cdzme Becerisi Olgegi’nin (PCBO) acimlayici faktér analizine iliskin bulgulari
Tablo 2’de sunulmustur.
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Tablo 2.

Problem Cézme Becerisi Olcegi temel bilesenler analizi sonucu faktér yiik degerleri

Madde Faktor Yiik Degeri
M11 ,698
M16 ,643
M9 ,630
M14 ,626
M6 ,599
M7 ,594
M18 ,591
M12 ,575
M15 ,559
M5 ,544
M10 ,540
M8 ,537
M3 ,523
M4 ,514
M13 ,505
M17 ,454
M2 ,394
M1 ,310

Problem Cézme Becerisi Olgegi'ne (PCBO) yapilan agimlayici faktdr analizi sonucunda dlgegin tek
faktorli oldugu sonucuna varilmistir. Bu faktér, oOlgege iliskin toplam varyansin % 30.68'ini
acitklamaktadir. Buyukoztirk (2010) ile Cokluk, Sekercioglu ve Buyukoztlirk (2010), tek faktorli
olgeklerde agiklanan varyansin % 30 ve daha fazla olmasinin yeterli gorilebilecegini ifade etmektedir.
Yapilan faktor analizi sonucunda elde edilen veriler 6lcegin gecerliginin yiksek diizeyde olduguna isaret
etmektedir.

Giivenirlik Calismasi

Olgegin giivenirlik ¢alismasi icin Cronbach Alfa i¢ Tutarlilik Anlaminda Giivenirlik Katsayisi ve Test—
Tekrar Test Kararliik Anlaminda Givenirlik Katsayisi incelenmistir.

Cronbach Alfa i¢ Tutarlilik Anlaminda Giivenirlik Katsayisi

Olgegin giivenirligini tespit etmek amaciyla Cronbach Alfa giivenirlik katsayisi hesaplanmistir. Yapilan
istatistiklere gore 6lcek tek faktorli oldugu icin 6lgegin tamami icin glvenirlik katsayisi hesaplanmis ve
bu deger a=.86 olarak bulunmustur. Tezbasaran (1997), Seker ve Gengdogan (2006), Basol et. al., (2008),
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likert tipi bir Olgekte yeterli sayilabilecek bir givenirlik katsayisinin olabildigince 1’e yakin olmasi
gerektigini ifade etmektedirler. Cepni et. al., (2009), alfa degerinin +1,00’e yaklasmasinin testin kendi
icerisindeki tutarihiginin arttigini ifade etmektedirler. Olgme amacina gére degismekle birlikte dnerilen
en disuk deger .70 Cronbach Alfadir (Blylkoztiirk, 2010; Seker & Gengdogan, 2006). Tekindal’a gore
(2009), alfa igin alt sinir .60’in altinda kabul edilmez. .60 ve 65 arasi arzu edilmez, .65 ve .70 arasi
minimum olarak kabul edilebilir, .70 ve .80 arasi oldukga iyi, .80 ve .90 arasi ¢ok iyi, .90 Gstl harika bir
olgek olarak nitelendiriimektedir. Bu sonuglara goére, 6lgegin givenirliginin yiksek dizeyde oldugu
sdylenebilmektedir.

Test — Tekrar Test Kararliik Anlaminda Giivenirlik Katsayisi

Olgegin zaman igerisinde kararli dlgmeler yapip yapmadigini belirlemek amaciyla test—tekrar test
yonteminden yararlaniimistir. Bu amacla arastirmaya dahil edilen 204 cocuktan 40’1 seckisiz olarak
belirlenmistir. Bu 40 ¢ocuga bir ay sonra PCBO tekrar uygulanmistir. Her iki uygulamadan elde edilen
puanlara ait Pearson Momentler Carpimi Korelasyon Katsayisi ve iliskili 6érneklemler igin t testi
uygulanmistir. Korelasyon katsayisinin anlamh ve 1’e yakin olmasi; iliskili 6rneklemler igin t testi
sonuglarinin ise .05 dizeyinde anlamsiz olmasi (diger bir ifadeyle her iki uygulamadan elde edilen puan
ortalamalarinin anlamli farkliliga sahip olmamasi, ortalamalarin birbirine yakin olmasi) beklenmektedir.
Cepni et. al. gore (2009), korelasyon katsayisi -1,00 ile +1,00 arasinda degismekle birlikte, gtvenirlik
katsayilari her zaman 0,00 ile -1,00 arasinda degerler alabilir. Hesaplanan givenirlik katsayisi +1,00’a
yaklastikca testin daha glivenilir veya tesadifi hatalardan arinik oldugu, 0,00’a yaklastikca ise testin daha
az glivenilir oldugu veya tesadifi hatalarin arttig1 anlasilmaktadir (Cepni, 2009).

istatistiksel islemler sonucunda elde edilen korelasyon katsayisi .60 olarak bulunmustur. Bu katsayi
.05 diizeyinde anlamh ve orta diizeydedir. Yildirnm (1999), Basol et. al., (2008), Seker ve Gengdogan
(2006), korelasyon katsayisinin yiiksek olmasinin testin givenilir oldugunu ifade etmektedirler. iliskili
orneklemler igin t testi sonucu ise Tablo 3’te sunulmustur.

Tablo 3.

Problem Cézme Becerisi Olgegi’nden elde edilen puanlarin ilk uygulama ve ikinci uygulamaya gére t testi
sonuglari

Grup N X Ss sd t p
ilk uygulama 40 40.95 9.40

] 39 L.63 111
Ikinci Uygulama 40 43.45 11.64

Tablo 3 incelendiginde, PCBO’den elde edilen ilk uygulama ve ikinci uygulama puanlarinin istatistiksel
anlamda farklilasmadigi gorilmektedir [t(39)=1.63, p>0.05]. Test tekrar test yonteminde bireylerin iki
uygulama arasinda yakin puanlar almalari 6nemlidir (Basol et. al., 2008). Seker ve Gen¢dogan’a (2006)
gore, ayni testin ayni 6rnekleme iki defa uygulanmasi sonucu kisilerin test kapsaminda aldiklar puanlar
arasinda benzerlik oraninda giivenirlik vardir. Karaca et. al. gore (2008) ise, bir testin iki ayri uygulamasi
arasindaki tutarlilik o testin giivenirligini vermektedir.

Elde edilen bulgular, 6lcegin hem i¢ tutarlilik anlaminda glivenirlige, hem de zaman agisindan kararh
6lgmeler yaptigina isaret etmektedir. Gegerlik-glivenirlik calismalari sonucunda, 60-72 aylik ¢ocuklar igin
“Problem Cdzme Becerisi Olgegi”nin uygun bir dlgme araci oldugu sonucuna ulasiimistir.
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Sonug ve Oneriler

Bu arastirmada, anasinifina devam eden ¢ocuklarin problem ¢ézme beceri diizeylerini belirlemek igin
“Problem Cézme Becerisi Olgegi (PCBO)”nin gelistirilmesi amaglanmistir. Olgek icin belirlenen drneklem
sayisi agisindan istatistiksel analizlerin gerektirdigi yeterlilik saglanmistir. PCBO on sekiz maddeden
olusmaktadir, tek boyutludur ve begsli likert tipi bir dlgektir. Gegerlik ve giivenirlik ¢alismalarindan elde
edilen sonuglar, 6lcegin cocuklarin problem ¢dzme becerilerini 6lgmek i¢in uygun oldugunu géstermistir.

Olgegin gegerlik calismasi icin kapsam gegerlik indeksi ve agimlayici faktér analizi uygulanmistir.
Kapsam gecerligi indeksi degerlerinin hesaplanmasi sonucunda, maddelerin uygunluk dizeyi icin kapsam
gecerligi indeksi 0.99; maddelerin gizimlere uygunluk diizeyi igin ise kapsam gegerligi indeksi 0.96 olarak
hesaplanmistir. Bu degerler 6lgekteki tiim maddelerin gerekli oldugu ve 6lgegin bir biitiin olarak kapsam
gecerliginin saglandigi anlamina gelmektedir. Agimlayici faktoér analizi sonucunda 6lgegin tek faktorlu
oldugu sonucuna varilmistir. Bu faktor, oOlcege iliskin toplam varyansin % 30.68’ini agiklamaktadir.
Yapilan faktor analizi sonucunda elde edilen veriler 6lgegin gecerliginin yiksek diizeyde olduguna isaret
etmektedir.

Olgegin giivenirlik calismasi igin Cronbach Alfa i¢ Tutarlilik Anlaminda Giivenirlik Katsayisi ve Test—
Tekrar Test Kararlilik Anlaminda Givenirlik Katsayisi incelenmistir. Olcegin giivenirligini tespit etmek
amaciyla Cronbach Alfa gilivenirlik katsayisi hesaplanmistir. Yapilan istatistiklere gore 6lgek tek faktorli
oldugu icin 6lgegin tamami igin glvenirlik katsayisi hesaplanmis ve bu deger .86 olarak bulunmustur. Bu
sonuglara gore, dlgegin giivenirliginin yiiksek diizeyde oldugu séylenebilmektedir. Olcegin zaman
icerisinde kararli 6lgmeler yapip yapmadigini belirlemek amaciyla test—tekrar test yonteminden
yararlanilmistir. istatistiksel islemler sonucunda elde edilen korelasyon katsayisi .60 olarak bulunmustur.
Bu katsay! .05 diizeyinde anlamli ve orta diizeydedir. PCBO’den elde edilen ilk uygulama ve ikinci
uygulama puanlarinin istatistiksel anlamda farklilasmadigi bulunmustur [t(39)=1.63, p>0.05]

Elde edilen bulgular, PCBO’nin hem i¢ tutarlilik anlaminda giivenirlige, hem de zaman agisindan
kararli 6lgmeler yaptigina isaret etmektedir. Elde edilen bulgular 1s18inda su 6nerilerde bulunulabilir: Bu
oOlgek ile yapilacak farkli arastirmalar, 6lgegin daha da glgli 6lgme yapabilmesi igin katki saglayacaktir.
Arastirmacilar, farkli yas gruplarindaki cocuklarin problem ¢ézme becerilerini belirlemeye yonelik 6lgme
araci gelistirebilirler. Bundan sonra yapilacak arastirmalarda “Problem Cdzme Becerisi Olcegi” icin alt
boyutlar olusturularak 6lgcegin gecerlik ve glivenirlik ¢calismalari yapilabilir.
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Extended Abstract

Introduction

A problem is described as an obstacle to one’s attempts to achieve a desired objective (Bingham,
1983). When faced with a problem, the individual must identify what he or she can do to overcome it,
thereby getting to know him/herself (Oguz, 2012). Because problem-solving is a significant personality
trait, it has a direct impact on the extent to which children can adapt to daily life (Arenofsky, 2001;
Sardogan, Karahan & Kaygusuz, 2006). The skill enables them to approach events from different
perspectives (Oguz & Koksal Akyol, 2012). Creative questions included in preschool curricula help them
develop their problem-solving skills and apply them in their future lives (Oguz, 2012). According to Shure
& Spivack (1982), it is essential that children acquire the thinking skills they can use to prevent potential
interpersonal problems, overcome existing ones and evaluate different ways of solving them.

A review of research on the problem-solving skills in preschoolers (Blylikoztirk, Aydogan ve
Ozyiirek, 2009; Ocak Anliak, 2004; Shure, 1990; Tiirkéz, 2007) suggests the insufficiency of scales for the
identification of problem-solving skills. Therefore, motivated by the gap in the literature, the present
study attempts to develop the Problem-Solving Skills Scale (PSSS) intended for the identification of the
problem-solving skills in preschoolers.

Method

First, the literature was reviewed in an attempt to establish the theoretical structure for the PSSS.
This was accompanied by an overview of problems experienced by preschoolers. Before the items for
the scale were composed, preschool teachers, child-development specialists and faculty members were
asked to give their learned opinions. This was followed by reviews of different types of scales that had
already been adapted to Turkish for the identification of problem-solving skills. The next step was to
explore problems experienced by children while carrying out their daily activities, which resulted in a list
of 85 problematic items. The list was submitted to three specialists for their expert opinions. In
accordance with their recommendations, the number of items was reduced to 38. The items were
assessed again in terms of their content and meaning in order to determine whether there were any
items that could correspond to similar or overlapping problems. Some of the items were restructured,
and ultimately the list was pared down to 18 items.

Previously, two painters and one graphic designer had been contacted regarding the drawings of the
items before the items in the PSSS were subjected to learned opinion. They were requested to make
sample drawings for some of the items. Subsequently, the sample drawings were evaluated in
cooperation with the three specialists, who decided that the graphic designer should go ahead and
make the drawings.

The items in the PSSS were evaluated by the three specialists in terms of "the appropriateness of the
items" and "the appropriateness of the drawings." Next, the items and accompanying drawings were
revised in accordance with their recommendations. Finally, the degree of agreement among the
specialists was considered, and it was observed that they generally agreed that the drawings were
appropriate.

The PSSS was measured on a five-point Likert-type scale in which the participants could get a point
ranging from zero to four for each solution to a problem. The rating system was as follows: zero point
for no solution, one point for a single solution, two points for two solutions, three points for three
solutions and four points for more than three solutions. Another consideration in regard to the rating
system was that each child had to be certain that one of his or her solutions was different from the
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others. In practice, it was possible that they would offer the same solution more than once. No point
was assigned for the repetition of a solution. The minimum and maximum scores in the scale are zero
and 72, respectively. A higher score represents an improvement in problem-solving skills. Additionally, it
was possible that a participant providing responses to many problems in the PSSS would get the same
score as another participant answering fewer questions, if the latter could provide more alternative
solutions. What mattered in the PSSS was the number of alternatives generated by the child, and the
questions were simply tools. The questions to which participants provide responses were not important,
because it was the number of responses that mattered.

Participants

The population of the study, which was on the validity and reliability of the PSSS, was comprised of
children with normal growth and development who attended preschool classes at formal primary
schools supervised by the Provincial Directorate of National Education in Malatya, Turkey. On the other
hand, the sample contained 204 children with normal growth and development--101 of them being
female and the remaining 103 being male--who lived with their parents.

Validity and Reliability of the PSSS
Validity

The validity of the scale was tested by means of the content-validity index and exploratory factor
analysis.

Content Validity Index

Initially, the PSSS was piloted on 20 randomly selected children attending preschool classes at a
primary school. The items and accompanying drawings were revised on the basis of their perceptions. A
total of 11 specialists were asked to provide their learned opinions regarding the content validity of the
scale. All of the 18 items were approved by the specialists. Even so, some of the items were revised in
terms of the way they were expressed. Therefore, some of the drawings were not changed, but others
were revised and modified in accordance with the recommendations. For the assessment of learned
opinion, a content-validity ratio was calculated for each item. Subsequently, the content-validity ratios
were averaged so that the corresponding content-validity indexes could be identified. The indexes were
calculated for two aspects: the appropriateness of the items and the appropriateness of the drawings.
Finally, the content-validity indexes for the two aspects were 0.99 and 0.96 respectively. The values
suggested that all the items were necessary and the scale had ensured content validity as a whole.

Exploratory Factor Analysis

Two tests, namely the Kaiser-Meyer-Olkin (KMQO) Test and Bartlett’s test of sphericity, were
performed to determine whether the scale was appropriate for factor analysis. The KMO value was 0.89,
and Bartlett’s test of sphericity yielded a significant finding (p<0.01), indicating that the scale could be
subjected to factor analysis. The exploratory factor analysis concluded that the PSSS (Problem-Solving
Skills Scale) had a one-factor structure, which accounted for 30.68% of the total variance. Considering
that the amount of variance accounted for in scales with a one-factor structure must be 30% or more
(Buyukoztiirk, 2010; Cokluk, Sekercioglu & Buyukoztlirk, 2010), the PSSS was sufficiently valid in its
content.
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Reliability

The reliability of the scale was tested through Cronbach’s alpha internal consistency coefficient and
test-retest reliability coefficient.

Cronbach’s Alpha Internal Consistency Coefficient

Because it was comprised of a single factor, the scale was measured in terms of its reliability as a
whole. The coefficient was a=.0.86, suggesting that it was highly reliable.

Test-Retest Reliability Coefficient

Out of all the 204 children, 40 were chosen randomly, and the PSSS was administered to them for
the second time one month after the first administration. The Pearson product-moment correlation
coefficient was calculated, and a paired-sample t-test was performed. It is acknowledged in the
literature that the correlation coefficient should be significant and the paired-sample t-test should yield
an insignificant value at the level of significance 0.05 (i.e., there wasn't a significant difference between
the mean scores in the two administrations). For the present study, the correlation coefficient was 0.60,
which was significant (at the level of significance 0.05) and intermediate. Furthermore, the mean scores
in the first and second administrations of the PSSS did not differ significantly [t(39)=1.63, p>0.05].

The findings indicated that the scale had internal consistency and could make reliable measurements
without the influence of time. In brief, the validity and reliability analyses demonstrated that the
Problem-Solving Skills Scale is an appropriate instrument for children aged 60 to 72 months.

Conclusion & Implications

The results suggest that the scale is sufficiently valid and reliable to measure children’s problem-
solving skills.

The content-validity indexes for the two aspects of the scale, namely the appropriateness of the
items and the appropriateness of the drawings, were 0.99 and 0.96, respectively. The values suggest
that all the items are necessary and the scale has ensured content validity as a whole. Additionally, the
results of the exploratory factor analysis indicate that the scale is comprised of a single factor,
accounting for 30.68% of the total variance, suggesting that its scale is highly valid.

Cronbach’s alpha coefficient was calculated to test the reliability of the scale. Because it was
comprised of a single factor, the scale was measured in terms of its reliability as a whole. The coefficient
was a=.0.86, suggesting high reliability. Furthermore, a t-test was performed in order to determine
whether the scale could make reliable measurements on different occasions. The correlation coefficient,
as calculated through statistical analysis, was 0.60, which was significant (with a level of significance of
0.05) and intermediate. Furthermore, the mean scores in the first and second administrations of the
PSSS did not differ significantly [t(39)=1.63, p>0.05].

The results indicate that the scale has internal consistency and can make reliable measurements
without the influence of time.
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Introduction

Mathematical reasoning can be defined as higher level thinking process which is carried out through
detailing a problem or phenomenon around the questions of “Why” and “How” and making it
meaningful. Because maths knowledge is reached through reasoning rather than experiments or
observations; without reasoning, mathematics cannot be fulfilled. Similarly, Curtis (2004) and Sparkes
(1999) mentioned that reasoning is indispensable for doing mathematics. Toulmin, Rieke, and Janik
(1984) stated that reasoning does not create new ideas and that the mission of reasoning is to make the
best decision on a specific situation, subject or an event. Mathematical reasoning is structured via
questioning maths knowledge. No matter at how advanced stage it is, unless an idea is based on
knowledge and comprises logical approaches; it cannot be seen as reasoning (Umay, 2003). Thus,
considering mathematics as an interpenetrating knowledge link is both the result of reasoning emphasis
and forms a basis for an advance reasoning. (Umay & Kaf, 2005).

Lithner (2008) states that reasoning can possibly be evaluated as a process of thinking, the product
of this process or both and he mentions the reasoning process in math language as in Figure 1.

€36 ) .
-7 V6 ™~ Possible

U4 --/as ~~ conclusions
The task —

U]

Figure 1. Reasoning process

In Figure 1, a vertex v, represents both a momentary state of knowledge and of the (sub)task. The
reasoner makes a strategy choice among the edges leading from v,. The strategy implementation is
represented by a transition edge e, .. Here knowledge not already accessed in v, is recalled or
constructed and added up to form the new knowledge state in v,, where the task is partially resolved
and therefore a new task state is formulated. A reason is the motivation supporting transitions between
vertices (Lithner, 2008, p. 257).

According to Russell (1999), reasoning is a tool which provides students with comprehending the
abstract statements that renders math a discipline. However, mathematical reasoning may also be
defined as the process of reaching a decision by using critical, creative and logical thinking. Thus, it is
crucially important that students fulfill mathematical reasoning in learning environments for effective
learning. In national (MEB, 2009; 2013) and international studies which are carried out related to
mathematical education (NCTM, 1989; 2000) and in a number of other relevant researches (Diezmann &
English, 2001; English, 1998; Fischbein & Schnarch, 1997; Giirbliz & Erdem, 2014; Kramarski, Mevarech,
& Lieberman, 2001; Lithner, 2000; Schoenfeld, 1985; Umay, 2003; White, Alexander, & Daugherty, 1998)
it is mentioned that mathematical reasoning has a significant role on math learning. For instance, in
their studies Diezmann & English (2001), Kramarski et al. (2001) and White et al. (1998) stated that there
is a direct relationship between math learning and reasoning, and those who manage to do better
reasoning produce more efficient solutions to the problems and fulfill much better associations.

The problems, most of which are stereotyped, well-structured and does not necessarily require
reasoning and pushes to giving right answers that are presented to students in learning environments
cause that students learn superficially. Frederiksen (1984) collected the problems within three
categories: (1) Well-structured problems call for using a familiar method for problem solving and it can
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be easily solved through formula; (2) In addition to being identical to well-structured problems,
structured problems, either the whole solution method or some aspects of it are produced by the
problem solver. However, (3) ill-structured problems cannot be instantly formulated and a specific
solution method is not available. Funke & Frensch (1995) stated that well-structured problems are
similar to the problems within course books and includes only a few variables, while ill-structured
problems manage to include a number of factors or variables that call for association through
unpredictable ways. Francisco & Maher (2005) mentioned that the complicated applications which are
presented to students will enable students to do more efficient reasoning in proportion to simple ones.
Henningsen & Stein (1997) asserted that elimination of complexity of this application caused students
tend to think at lower level. Hence, students need to be enabled to deal with the problems that requires
higher level of reasoning.

One of the paramount aims of education is to enable individuals to produce efficient solutions to the
problems that they encounter in their daily life. The path to achieve this goal in the best way goes
through doing mathematics. Doing mathematics forces individuals to do reasoning while producing
solution to the problem and thus helps them take all options into consideration and improves their
decision making skills. Since people who do reasoning well manage to make up more correct and
efficient decisions, they are more likely to be successful in their daily life. For this reason, in learning
environments, it is essentially important to have students encounter with the problems which force
them to do reasoning and to analyze their reasoning levels. In this sense, the aim of the current study is
to determine seventh-graders’ levels of mathematical reasoning and to reveal their performance.

Method
Research Design

In this study, descriptive research method was used in order to find out the present level of
mathematical reasoning of the seventh-graders. Many educational research methods are descriptive;
that is, they set out to describe and to interpret what is (Cohen, Manion, & Morrison, 2000).

Participants

The participants were 167 seventh-grade students studying at randomly selected three elementary
schools that served low and middle socioeconomic areas in a city of Turkey. These students were given
code names such as “S1”, “S2”, “S3”, ...

Data Collection

As data collection tool, by making use of literature, Mathematical Reasoning Test (MRT) (some
sample questions were presented in the appendix) which was developed by the researchers and
composed of 35 questions in different formats was used. The validity of the instrument was confirmed
by two mathematics teachers and two mathematics educators. The pilot test was performed with 32
seventh-grade students who did not participate in the actual study. The pilot study revealed that
questions in the test were understandable and clear for seventh-grade students. Nevertheless, 45
minutes given to the students in the pilot practice turned out to be insufficient and for this test, 60
minutes were allocated for the test. Also, the Cronbach's alpha reliability coefficient of the MRT was
found to be .885.
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Data Analysis

Students’ answers were analyzed by using Statistical Package for Social Sciences (SPSS). Levels at
Table 1 and score intervals are created according to the scoring scales on Table 2 and Table 3 because it
is thought that this scoring will be more efficient and intelligable. The total score of each student is
divided into the number of questions (35) and each student’s level is determined. For example, the total
score of a student who got 130 points out of Table 2 and Table 3, [mean:130/35=3.71; this score is
between 3.00-3.99] (See Table 1) his mathematical reasoning is evaluated to be high. Moreover,
responses related to one question (Q7) of one each of students at every level are given in detail.

Table 1.

Mathematical Reasoning Levels.

Level Score Interval
Quite Low 0.00-0.99
Low 1.00-1.99
Medium 2.00-2.99
High 3.00-3.99
Quite High 4.00-5.00

Responses given to open ended questions were analyzed through scoring scale in Table 2 and
responses given to two-phase questions (1st Section-Multiple Choice,2nd Section-Open ended) were
analyzed through scoring scale in Table 3. In developing these scales, Glirblz (2010) and Giirbiiz & Birgin
(2012) were taken advantage. According to Tablo 2 and Tablo 3, student responses were freely scored
by a couple of experienced math trainers. Free evaluators who have come together for parellelism of
scoring, agreed upon the consistency of scoring at the level of 85-90%.
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Table 2.

The Scoring Scale Of Open Ended Questions.

Level Score Explanation Sample Response
Qs: In the table, the addition of the numbers in the
Statements that are .

Combletel accented to be second row is 90. When we look at the order of the
Corr;’ct L Completel iy numbers, (10+20), (12+18), (14+16) each total is 30
P v and the whole total is 90.

Missing statements Qu6: The area of a quarter c':ircle =(T'[X20.2)/4=180.T[
Part] according to complete and the area of a circle piece which is 270" is
Corrgct-A 4 true res gonse P =3/4x(rix20%)=300m.The whole area is
P 100m+200m=300r.
Partly true statements Qzq: In the sol.utlon the problem a mlstalfe was
. done. Because if the number of the master in duty
that are fulfilled ) . o
Partly 3 depending on the is alot, the duration to complete the building
Correct-B cofrect reison decreases. Thus, the job that 5 masters finish in 10
days is completed by 10 masters in 5 days.
Qa;: The solution of the problem is correct. Because
the speed of the vehicles that move from adverse
. directions is subtracted. In the same duration, the
Statements that is .
. . fast vehicle takes the lead more. (The statement
fulfilled by depending on ., . .
Partly which is fulfilled by depending on the wrong reason
Correct-C awrong cause or not and accepted to be partly correct)
2 depending on any kind '
f d ted . . .
So Leeaszrtﬁnc;:::tp € Qa;: In the second situation, the construction of the
partly ' house finishes sooner. The statement which is
fulfilled by not depending on any king of reason and
accepted to be partly correct).
Qgu6: Since the rope that the sheep is tied to short, it
Statements of cannot graze, it stays still. (A completely wrong
completely wrong or not statement).
: Th h h
Wrong 1 completely related to Qs e master may not have constructed the

the question.

building strong enough while he was trying to finish
it early. (A statement that is not completely related
to the question).

Unanswered 0

Statements of no
explanation is given or
the question itself was
given as responses

No explanation

Q,: a. Question in MRT
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Table 3.

Two-phased (1st section-multiple choice, 2nd section-open ended) questions scoring scale

Assessment
Criteria (1st-
2nd Phase)

Sample Response

Levels Explanation
Answers
that

Correct encompass

Justification  all aspects
of the valid

justification

Correct Answer
— Correct
Justification

Q;: The correct answer is B.
Between the 1st and the 9th
pages, 9 numbers are used. In
order to find how many numbers
are used from the 10th page to the
25th page, first we need to find
how many numbers there are in
this interval, there are (25-10+1)=
16 numbers and there are two
numbers in each number. Thus,
between the 10th and the 25th
pages,16x2=32 numbers are used.
Totally, 9+32=41 numbers have
been used.

Q1o: The correct answer is C.
V/36(6%)< 39 </49(72). So the
edge length of a square garden
becomes between 6m and 7 m.

Incorrect
Answer —
Correct
Justification

Qu6: The correct answer is A. Area
of the 1st zone=(rt20*)x3/4=300r,
the area of the 2nd zone and 3rd
are equal (t10%)x1/4= 25m.
Q ,: The correct answer is D.
(3/4)/(1/12)= (3/4)x(12)=9.

Answers
. that do not
Partially
encompass
Correct
Justification all aspects
of the valid

justification

Correct Answer -
Partially Correct
Justification

Q;: The correct answer is D.
1100-1095-1090-1085-1080-1075-
1070-1065-1060-1055-...
700-715-730-745-760-775-790-
805-820-835-850-865-890-...

3 Qj,: The correct answer is D.

Hour; from store A it is bought for
75 TRY,

From store B for 80 TRY,

From store C for 70 TRY,

From store D for 70 TRY.

Incorrect Answer
Partially Correct
Justification

Q,: The correct answer is D.
17+12=29.

2 Qi: The correct answer is A.

235/10=23, because the least
number of book is asked.

Answers
Wrong that contain
Justification incorrect

knowledge

Correct Answer
—Wrong
Justification

Qi,: The correct answer is A. 314-
100=214; 314/2=157; 214-157=57.
The correct answer is B. 25+10=35;
35+6=41

Incorrect

o0 Qs: The correct answer is A . The
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Answer — result of the multiplication of 8
Wrong and 3 becomes the the highest.
Justification Qq: The correct answer is A .

(5/6)x(2/5)=1/3; 30x(1/3)=10.
Qq: The correct answer is B. No
justification.

Correct Answer

—No 1 .
Forrect, e . Qq,: The correct answer is A. No
incorrect or  Justification e
blank justification
No Qs: The correct answer is D. No
e e answers Incorrect e s
Justification . justification.
with no Answer — No 0 .
e . . Qq6: The correct answer is A. No
justifications Justification e
. justification.
written
No Answer — No Answer
No Justification No justification.
Q,: a. Question in MRT
Results

The descriptive statistics about student scores are presented in Table 4 in percentage and frequency.
Table 4.

Descriptive Statistics Results

Level Frequency (f) Percent (%)
Quite Low 12 7.2

Low 46 27.5
Medium 76 45.5

High 28 16.8

Quite High 5 3.0

Total 167 100.0

As obviously seen on Table 4, mathematical reasoning level of the 7.2% of the students is quite low,
of 27.5% is low, of 45.5 % is medium and of 16.8 % is high and of 3% is quite high. When we look at
these results, it is possible to say that about half of the students (45.5%) have medium level of
mathematical reasoning. The total percentage of the students at low and quite low level is 34.7% and
the total percentage of the students at high and quite high level is calculated to be 19.8%. When these
percentages are compared, it may be said that the students whose mathematical reasoning are low are
more than the ones whose mathematical reasoning are high. Here it is possibly inferred that in general
terms, the mathematical reasoning level of the students is medium and low.

This section covers answers and comments on the same question (Q7) related to each level of
mathematical reasoning.
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S4-MRT-Q7

Note: S4-MRT-Q7= Response by S4 to Q7 in MRT

7. 25 sayfalik bir kitabin sayfalan 1'den baglamak lzere numaralandirilmak
isteniyor. Bu islem bittiginde toplam kag rakam kullamlmis olur? Yazimz.
a) 40 b) 41 c) 42 d) 43

B hihgp..-cof tnce. b rdapti..

This is a very thin book

Figure 2. Response by S4 to Q7 in MRT

In Figure 2, when the response by the S4 is analyzed, it is seen that this student did not use any kind
of mathematical statement and did not do any mathematical operation, either. The reason why the
student could not mark any choice could be that he could not understand the question. The student
only gave an explanation of “This is a very thin book”. It may be concluded from this explanation that the
student commented by considering the physical dimension of the book. That the student could not
understand the question, focusing on only the physical aspect of the book and the answer he gave did
not include maths may possibly be interpreted in the way that the mathematical reasoning of the
student is quite low. However, the average score that S4 got out of MRT is calculated to be 0.25. This
average equals to “quite low” level of the interval (0.00-0.99).

S48-MRT-Q7

Note: S48-MRT-Q7= Response by S48 to Q7 in MRT

7. 25 sayfahk bir kitabin sayfalan 1°den baglamak {lzere numaralandiniimak

isteniyor, Bu iglem bittiginde toplam kag rakam kullamilmis olur? Yazimz.

a) 40 b) 41 c) 42 e
lﬁt&«e.&,(mb‘ P S o r.,:ﬁ”‘? é‘:"ffﬁr Za
§Cb - Ny T ﬁ""‘tﬁ . ;&dﬂ'*r
..... {1:5 ﬁi-ﬁlunt_ - Lg-ff T = sy S

%.::cm.g £ .}d rrTht

I compute 50 when I begin from 1, but because
there was 43 in choices as the biggest, I marked this

Figure 3. Response by S48 to Q7 in MRT

As it is seen in the response by S48 in Figure 3, this student initially thought that on each leaf of the
book there are two pages are used so he reached the conclusion of 2x25=50 through a rough
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calculation. However, as he could not see the result he got in the answer choices he responded 43 by
explaining that “/ compute 50 when | begin from 1, but because there was 43 in choices as the biggest, |
marked this”. That the student could not understand the question well enough and chose the closest
response to the result instead of supporting the one he found himself may be interpreted in the way
that mathematical reasoning of the student is at low level. However, the average score that S48 got
from MRT is calculated to be 1.74. This average equals to“/low” interval (1.00-1.99).

S93-MRT-Q7

Note: S93-MRT-Q7= Response by S93 to Q7 in MRT

7. 25 sayfalik bir kitz_ibm sayfalar1 1°den baslamak iizere numaralandirilmak

isteniyor. Bu iglem bittiginde toplam kag¢ rakam kullamlms olur? Yﬂaz;mz.

o b) 41 c) 42 d) 43

Figure 4. Response by S93 to Q7 in MRT

As it is seen in the response by S93 in Figure 4, this student initially thought that on each page two
numbers are used so he did a calculation such 25+25=50 and then considering that on the first 10 pages
one number is used; he reached the result of 50-10=40. That the student thought that one number is
used on the 10th page as well (he knows that on the first 9 pages one number is used); and not being
able to write a justification to the result he got may be interpreted in the way that mathematical
reasoning of the student is at medium level. However, the average score that S93 got from MRT is
calculated to be 2.46. This average equals to “medium” interval (2.00-2.99) .

S$123-MRT-Q7

Note: S123-MRT-Q7= Response by S123 to Q7 in MRT

T. 25 sayfahk bir kitabin sayfalan 1°den baslamak iizere numaralandinlmak

isteniyor. Bu iglemp bitiginde toplam kag rakam kullambmig olur? Yamme,
a) 40

’.-l-'.'_—'_—..__'\
,. )42 dy 43
G L AL -f T +"lf;-+'1..—t-x+ AR A AL L

g'_\_"'d\ :Cl I HLC.CIE'.-..:?Q-.&‘IMMM ...... L
.E’ljﬁ.h’?ﬂ&\ﬁ_....ﬂ....i’h ....... [‘- ?'\I'-.!lm-. ..... k.rr'lh.i_h.lm-._;.f:w"...
...“iih'.'.w.....g.d:_r_......L;LqH...;,,,'I.m....J...L.-......S..‘.L:..,,.::,M,r.,.....

While onlv one number was used on each aof first 9 pages,
two numbers were used on the follow-up pages
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Figure 5. Response by S123 to Q7 in MRT

As it is seen in the response by S123 in Figure 5, this student reached the correct answer through
realizing that on the first 9 pages one by one number; on the other pages two by two numbers were
used. That student managed to express their opinions and justify like that “While only one number was
used on the each of first 9 pages, two numbers were used on the follow-up pages” but fell short of doing
the generalization which is necessary for the basic logic of mathematics may be interpreted in the way
that mathematical reasoning of the student is at high level rather than quite high. However, the average
score that $123 got from MRT is calculated to be 3.91. This average equals to“high” interval (3.00-3.99).

S149-MRT-Q7

Note: S149-MRT-Q7= Response by S149 to Q7 in MRT

7. 25 sayfalik bir kitabin sayfﬁu@mak tizere numaralandirilmak
i tyor-Brristermbittiginde toplam Kag rakam kubllamilmis olur?

™ e 43 .
a) 40 - X 42 o xsd)«g WAL AL AE 6 137 W AD Y

................... 2h-- T 22 2\« ¢

Figure 6. Response by S149 to Q7 in MRT

As it is seen in the response by S149 in Figure 6, this student reached the correct answer through
realizing that on the each of first 9 pages one number; on the other pages two numbers were used. That
student managed to express their opinions and justifications and do generalization may be interpreted
in the way that mathematical reasoning of the student is at quite high level. However, the average score
that 5149 got from MRT is calculated to be 4.74. This average equals to “quite high” interval (4.00-5.00) .

Discussion, Conclusion & Implementation

As a result of analysis, it was determined that the mathematical reasoning of 7.2 % of the students is
quite low; of 27.5 %, it is low; of 45.5% it is medium; of 16.8% it is high and of 3% it is quite high. When
these results are evaluated, it is probable to say that that most of the students’” mathematical reasoning
level is at medium or low in general.

When the solutions of the students at quite low level are analyzed, three phenomenons are seen:
The first one is no intervention for response, the second is marking any option focusing only the options
and giving no explanation about this option; and the third one is marking a wrong answer randomly and
writing statements that are not related to maths or do not match the maths’ logic. For example, it was
seen that related to the Q7, students at this level used statements like “this is a very thin book”, “it
depends on the person who counts the numbers”, which have nothing to do with the solution. Here, it is
possible to say that the mathematical reasoning level of these students is poor. In literature, similar
student responses which are non-mathematical are seen (Amir & Williams, 1999; Batanero & Serrano,
1999; Cimen, 2008; Fischbein, Nello, & Marino, 1991; Girbiiz & Erdem, 2014; Lecoutre, 1992; Mandaci-
Sahin, 2007; Nilsson, 2007; 2009; Pilten, 2008; Pratt, 1998).
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When the solutions of the students at low level are analyzed; three phenomenons are seen as well.
In the first one, students focused solely upon multiple choices and marked one. In the second one, they
reached the wrong answer through wrong justifications. For example, related to the Q11, one student
went to the wrong answer through a justification of “225:15=15. Because 10+5=15". In the third
situation, they reached the right answer through presenting wrong justifications. For example, related
to the Q5 in MRT, one student went to the the right answer through the wrong justification of “our
teacher said that we could calculate the circumference of earth via the formula of 2rir. No matter how
longer the radius is, we need to extend the rope up to 2rt”. Here it is likely to say that students at this
level are short of adequate mathematical reasoning which stems from comprehending what they read
and express it in math language. In this context, literature also stated about the effect of mathematical
language upon learning (Calikoglu-Bali, 2003; Gibbs & Orton, 1994; NCTM, 1989; Orton & Frobisher,
1996; Lansdell, 1999; Moore, 1994; Raiker, 2002; Schroeder, 1993).

When the solutions of the students at medium level are analyzed; it is probable to say that they
produced wrong solutions that stems from insufficient mathematical reasoning. For example, from the
statements of a couple of students about the Q33 as “there is a relationship between the number of
created pieces and cutting sequence number in the multiples, but...” and “two pieces out of one cut,4
pieces out of 2 cutting,8 pieces out of 3 cutting in going on like that. However, we cannot know how
many pieces will finally come up”, it is possible to mention that they did reasoning insufficiently. As it is
seen from students’ answers, students at this level could understand what they read but they could not
reach the correct answer that stems from insufficient reasoning. Similarly, in their studies Diezmann &
English (2001), Kramarski et al. (2001), White et al. (1998) and Glirbliz & Erdem (2014) supported this
inference through parallel statements.

Students at high level fulfilled correct mathematical reasoning and could submit correct solutions.
Nevertheless, they could not give the correct answers to some of the questions which stem from
incorrect mathematical generalizations. For example, one student at this level tried to create a solution
as “if 1/2+x=1; x=1/2 and -1/2+x=-1/2+1/2=0; hmmm” in his first trial related to the Q19. However,
when he could not reach the correct answer, in his second trial “ if 1/2.x=1; x=2 and -1/2.2=-1, -1.2=-2
gosh, gosh... haa. 1/2.2=1 hmmm?” and in his third trial “1/2+1/2=1, 1+(-1/2)=1/2, 1/2+(-1)=-1/2 oley, |
dare | found itl. If -1/2+?7=-1; ?=-1/2", out of these trials, it is possible to say that students at this level
are short of fulfilling mathematical generalization. Because some students gave up creating solutions
after they could not find it in one or two trials. The path to generalization in maths goes through
conceptual learning. In parallel, literature stresses the importance of conceptual learning in maths (Baki,
1998; Baker & Czarnocha, 2002; Camacho, 2002; Girbiiz, 2010; isleyen & Isik 2003; Rittle-Johnson, &
Koedinger, 2002; Soylu & Soylu, 2006).

As students at quite high level manage to present correct justifications to their correct solutions, it is
likely to infer that their mathematical reasoning is adequate, because these students could create fully
correct solutions to the questions. For example, The statement of a student at this stage to the Q34,
as“as a triangle is created by three edges, the number of edges is more than the number of triangles.
Even, the number of triangles is 2 less than the number of edges. Then if the number of edges is n; the
number of triangle is n-2” confirms this argument. It is possible to say that students at this level are able
to to comprehend what they read; use mathematical language; learn mathematics in conceptual
dimension and do mathematical reasoning.

For further research, studies about designing the learning environments that improve the
mathematical reasoning of students may be included. Through studying with less number of students, a
more detailed picture can be obtained related to the mathematical reasoning of students. Moreover, in
learning environments, rather than the familiar classical problems, students need to be enabled to deal
with the problems that they can do reasoning and thus their mathematical reasoning could be
improved.
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Genis Ozet

Girisg

Matematiksel muhakeme, bir problem ya da durumu “Neden” ve “Nasil” sorulari etrafinda
detaylandirip anlamlandirarak yapilan bir st diizey disiinme siireci olarak tanimlanabilir. Matematikte
gerceklere deney ya da gozlemle degil, muhakemede bulunularak ulasildigi icin muhakeme olmaksizin
matematik yapilamaz. Benzer sekilde Curtis (2004) ve Sparkes (1999), muhakemenin matematik yapmak
icin olmazsa olmazlardan oldugunu ifade etmislerdir. Toulmin, Rieke, & Janik (1984), muhakemenin yeni
fikirler olusturmadigini ve muhakemenin goérevinin, belli bir durum, konu ya da olay hakkinda en iyi
karari vermek oldugunu belirtmislerdir. ileri diizeylerde de olsa bir diisiince bilgi temeline dayanmiyorsa,
gerekcelendirilemiyorsa, mantikli yaklagimlar icermiyorsa muhakeme olarak kabul edilemez (Umay,
2003). Bu nedenle, matematigi i¢ ice ge¢mis bir bilgiler agi olarak gorme hem muhakeme vurgusunun bir
sonucu olmakta, hem de daha ileri bir muhakeme igin bir temel olusturmaktadir (Umay & Kaf, 2005).

Russell’e (1999) gére muhakeme, 6grencilerin matematigi bir disiplin yapan soyut ifadeleri anlamayi
saglayan bir aractir. Matematiksel muhakeme ise; kritik disiinme, yaratici disiinme ve mantiksal
disinme gibi gesitli disiinme tarzlarini ise kosup bir karara varma siireci olarak ifade edilebilir. Bu
nedenle 6grenme ortamlarinda 6grencilerin matematiksel muhakemede bulunmalari etkili 6grenmelerin
gerceklesmesi igin 6nem arz etmektedir. Nitekim matematik egitimiyle ilgili yapilan ulusal (MEB, 2009;
2013) 6gretim programlarinda ve uluslararasi reform galismalarinda (NCTM, 1989; 2000) ve diger birgok
arastirmada (Diezmann & English, 2001; English, 1998; Fischbein & Schnarch, 1997; Kramarski,
Mevarech, & Lieberman, 2001; Lithner, 2000; Schoenfeld, 1985; Umay, 2003; White, Alexander, &
Daugherty, 1998) matematiksel muhakemenin matematik 6grenme lzerinde 6nemli roli oldugundan
bahsedilmektedir. Ornegin, Diezmann & English (2001), Kramarski vd. (2001) ve White vd. (1998)
yaptiklari calismalarda, matematik 6grenmeyle muhakeme arasinda dogru bir iliskinin oldugunu, daha iyi
muhakemede bulunanlarin problemler karsisinda daha etkili ¢ézimler Uretebildiklerini ve daha iyi
iliskilendirmelerde bulunduklarini belirtmislerdir.

Ogrenme ortamlarinda sunulan ¢ogu ahsilagelmis, iyi yapilandirilmis, muhakemede bulunmayi pek
gerektirmeyen ve dogru cevaplamaya yonlendiren problemler, 6grencilerin ylzeysel 6grenmelerine
neden olmaktadir. Francisco & Maher (2005) 6grencilere sunulan kompleks uygulamalarin basit olanlara
oranla onlarin daha etkili bir sekilde muhakemede bulunmalarini saglayacagini ifade etmislerdir. Ayni
paralelde Henningsen & Stein (1997) bir uygulamanin kompleksligini azaltmanin 6grencilerin distk
diizeyde dislinmelerine vyol actigini belirtmislerdir. Bu baglamda matematiksel muhakemeyi
degerlendirmede farkli tirden sorular kullanilabilmesine ragmen ¢6ziimiine hemen ulasilamayan agik
uglu problemlerin daha etkili olacagi dusinilmektedir.

Egitimin en 6nemli hedeflerinden birisi de bireylerin gilindelik yasamda karsilastiklari problemlere
etkili ¢coziimler Uretebilmelerini saglamaktir. Egitimin bu hedefini en iyi sekilde gerceklestirebilmenin
yolu, matematik yapmaktan gecmektedir. Clinkli matematik yapmak, bireyleri bir probleme ¢6zim
Uretirken muhakeme yapmaya zorlayarak olasi bitlin secenekleri gz 6niine almalarini saglamakta ve
karar verme yeteneklerini gelistirmektedir. lyi muhakemede bulunan insanlar, daha dogru ve etkili
kararlar verebildikleri icin giinlik yasamlarinda daha basarili olabilmektedirler. Bu sebeple 6grenme
ortamlarinda 6grencileri muhakeme yapmaya zorlayan problemlerle bulusturmak ve matematiksel
muhakeme dizeylerini incelemek ©Onemlidir. Bu c¢alismanin amaci, yedinci sinif 6grencilerinin
matematiksel muhakeme diizeylerini belirlemek ve bu yondeki performanslarini ortaya koymaktir.
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Yontem
Arastirma Deseni

Bu c¢alismada, katilimcilarin matematiksel muhakemelerinin mevcut durumu incelendiginden
betimsel arastirma yontemi kullanilmigtir. Nitekim birgok egitim arastirmasinin betimsel nitelikte oldugu
ve bu arastirmalarda ilgili durumun betimlenerek yorumlandigi belirtiimektedir (Cohen, Manion, &
Morrison, 2000).

Katilimcilar

Calisma, Tirkiye’nin bir ilindeki duisik ve orta sosyo-ekonomik diizeye sahip li¢ ortaokulunda
O0grenim goren 167 yedinci sinif 6grencisinin katilimiyla gergeklestirilmistir. Arastirma etigi geregi
katiimcilara 01, 02, 03, ... seklinde kodlar verilmistir.

Verilerin Toplanmasi

Veri toplama araci olarak literatiirden faydalanilarak gelistirilen ve 35 sorudan olusan Matematiksel
Muhakeme Testi (MMT) kullanilmistir. Testi gelistirme silirecinde kapsam gecerligi icin uzman
goruslerine basvurulmustur. Testin Cronbach Alfa katsayisi “.885” olarak hesaplanmistir. Gergek
uygulamaya katilmayan 32 yedinci sinif 6grencisinin katilimiyla gergeklestirilen pilot uygulama
sonucunda, testteki sorularin anlasilir ve agik oldugu tespit edilmistir. Ayrica pilot uygulamada bu test
icin verilen 45 dakikalik stirenin gergek uygulamada 60 dakikaya gikarilmasina karar verilmistir.

Verilerin Analizi

Ogrenci cevaplari uygun istatistiksel programlar kullanilarak analiz edilmistir. Tablo 1’deki diizeyler ve
puan araligi Tablo 2 ve Tablo 3’teki puanlama olgeklerine gore olusturulmustur. Her 6grencinin aldigi
toplam puan, soru sayisina (35) béliinerek dgrencinin diizeyi belirlenmistir. Ornegin Tablo 2 ve Tablo
3’ten 130 puan alan bir 6grencinin [130/35=3.71 puani 3.00-3.99 araligindadir] (Bakiniz Tablo 1)
matematiksel muhakemesi yiliksek olarak degerlendirilmistir. Bunun yani sira arastirmaya katilan
ogrencilerin matematiksel muhakemelerinin ne diizeyde oldugunu daha net gorebilmek amaciyla bazi
ogrencilerin (her bir diizeydeki 6grenciler) testte yer alan bir soruya (Q7) iliskin cevaplari dogrudan
aktarilarak detayli bir sekilde ele alinmustir.

Tablo 1.

Matematiksel Muhakeme Dlizeyleri

Diizey Puan Ortalamasi ( X )
Oldukga Diisik 0.00-0.99
Duslik 1.00-1.99
Orta 2.00-2.99
Yiiksek 3.00-3.99
Oldukga Yuksek 4.00-5.00

Ogrenci cevaplar, tecriibeli iki matematik egitimcisi tarafindan bagimsiz bir sekilde puanlanmistir.
Yapilan puanlamanin paralelligi icin bir araya gelen bagimsiz degerlendirmeciler, puanlamanin %85-90
diizeyinde tutarhligi konusunda hemfikir olmuslardir.
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Bulgular ve Yorum

Yapilan analiz sonucunda, 6grencilerin %7.2’sinin matematiksel muhakemesinin olduk¢ca diisiik;
%27.5’inin diisiik; %45.5’'inin orta; %16.8’inin yiiksek ve %3’linin olduk¢a yliksek duzeyde oldugu ortaya
ctkmistir. Bu degerlere bakildiginda 6grencilerin yaklasik yarisinin (%45.5) orta diizeyde matematiksel
muhakemeye sahip oldugu sdylenebilir. Oldukga dusik ve diusik diizeydeki 6grencilerin toplam yuzdesi
%34.7 ve oldukga yiiksek ve yiksek dizeydeki 6grencilerin toplam ylizdesi %19.8 olarak hesaplanmistir.
Bu degerler karsilastirildiginda matematiksel muhakemesi disik dizeyde olan 6grencilerin
matematiksel muhakemesi yiliksek dizeyde olan Ogrencilerden daha fazla oldugu sdylenebilir. Bu
sonuglardan hareketle, genel olarak 6grencilerin matematiksel muhakemelerinin orta ve disik diizeyde
oldugu soylenebilir.

Sonug ve Tartisma

Bu arastirma sonucunda, yedinci sinif 6grencilerinin matematiksel muhakemelerinin genel olarak
orta ve dusik dizeyde oldugu tespit edilmistir. Katilimcilarin matematiksel muhakeme diizeylerinin
daha net bir resmine ulasmak icin asagida her bir diizey literatiirle iliskilendirilerek tartisiimistir.

Olduk¢a diisiik diizeydeki 6grencilerin ¢oziimleri incelendiginde {¢ durumla karsilagiimaktadir.
Birincisi, cevap icin herhangi bir miidahalede bulunulmamasi, ikincisi, sadece segeneklere odaklanarak
bir secenegin isaretlenmesi ve bu segenege iliskin herhangi bir agiklamanin yapilmamasi ve tglinciisi ise,
yine rastgele yanlis bir segenegin isaretlenerek matematikle ilgisi olmayan ya da matematik mantigina
uymayan ifadelerin yazilmasi seklinde siralanabilir. Ornegin, bu diizeydeki 6grencilerin MMT’ deki 7.
soruya iliskin “bu kitap ¢ok ince bir kitaptir”, “rakamlari sayan kisiye baglidir” gibi ¢6ziimle ilgisi olmayan
ifadeler kullandiklari gérilmistir. Buradan bu diizeydeki 6grencilerin matematiksel muhakemelerinin
yetersiz oldugu sdylenebilir. Literatirde matematiksel olmayan benzer ©&grenci cevaplarina
rastlanmaktadir (Fischbein, Nello, & Marino, 1991; Lecoutre, 1992; Pratt, 1998; Amir & Williams, 1999;
Batanero & Serrano, 1999; Nilsson, 2007; 2009; Mandaci-Sahin, 2007; Cimen, 2008; Pilten, 2008).

Diisiik diizeydeki 6grencilerin ¢oziimleri incelendiginde de Ug¢ durumla karsilagiimaktadir. Birinci
durumda 6grenciler sadece cevap seceneklerine odaklanarak birini isaretlemislerdir. ikinci durumda
yanhs gerekgelerle yanlis cevaba ulasmislardir. Ornegin, MMT’deki 11. soruya iliskin bir 6grenci
“225:15=15. Ciinkii 10+5=15"tir” seklindeki yanlis bir gerekceden yanls cevaba gitmistir. Uclincii
durumda ise yanlis gerekceler sunarak dogru cevaba ulasmislardir. Ornegin, MMT’deki 5. soruya iliskin
bir 6grenci“égretmenimiz diinyanin cevresini 2riir formiiliiyle hesaplayacagimizi séylemisti. Yaricap ne
kadar uzun olursa olsun, ipi 2t kadar uzatmamiz gerekir” seklindeki yanhs bir gerekceden dogru cevaba
gitmistir. Buradan bu dizeydeki 6grencilerin okuduklarini anlamalarindan ve anladiklarini matematiksel
dile aktarmalarindan kaynakh yeterli matematiksel muhakemede bulunamadiklari soylenebilir.
Literatirde de matematiksel dilin 6grenme Uzerindeki etkisinden bahsedilmektedir (NCTM, 1989;
Schroeder, 1993; Gibbs & Orton, 1994; Moore, 1994; Orton & Frobisher, 1996; Lansdell, 1999; Raiker,
2002; Calikoglu-Bali, 2003).

Orta diizeydeki 6grencilerin ¢dzlimleri incelendiginde eksik matematiksel muhakemeden kaynakh
hatall ¢cdziimler irettikleri sdylenebilir. Ornegin, MMT deki 33. soruya iliskin iki 6grenci “olusan parca
sayisi ile kesme sira numarasi arasinda 2°nin katlarinda bir iliski var ancak...” ve “bir kesmeden iki parga,
2 kesmeden 4 parga, 3 kesmeden 8 parga bdyle devam edip gidiyor. Ama biz bilemeyiz ki en sonda kag
parca olusacak” seklindeki ifadelerinden eksik muhakemede bulunduklari ifade edilebilir. Bu 6grenci
cevaplarindan da goriilebilecegi gibi bu diizeydeki 6grenciler okuduklarini anlayabilmislerdir ancak eksik
muhakemeden kaynakl tam dogru cevaba gidememislerdir. Nitekim Diezmann & English (2001),
Kramarski vd. (2001) ve White vd. (1998) yaptiklari calismalarda ayni paralelde ifadelerle bu gikarsamayi
desteklemislerdir.

Yiiksek diizeydeki 0©grenciler dogru matematiksel muhakemede bulunup, dogru ¢ézimler
sunabilmislerdir. Ancak eksik matematiksel genelleme yapmaktan kaynakli bazi sorulara tam dogru
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cevap verememislerdir. Ornegin, bu diizeydeki bir 6grencinin MMT’deki 19. soruya iliskin ilk
denemesinde“1/2+x=1 ise x=1/2 ve -1/2+x=-1/2+1/2=0 himmm” seklinde bir ¢6zim lretmeye
galismistir. Ancak bu yaklasimla dogru cevaba ulagamayinca ikinci denemesinde “1/2.x=1 ise x=2 ve -
1/2.2=-1, -1.2=-2 alla, alla... haa. 1/2.2=1 hmmm?” ve Gg¢lincli denemesinde “1/2+1/2=1, 1+(-1/2)=1/2,
1/2+(-1)=-1/2 oley galiba buldum. -1/2+?=-1 ise ?=-1/2” seklindeki denemelerinden bu duzeydeki
ogrencilerin matematiksel genelleme yapmada az da olsa eksik olduklari séylenebilir. Cinki bazi
ogrenciler bir ya da iki denemede bulamadiktan sonra ¢6ziim tretmekten vazgegmislerdir. Matematikte
genelleme yapabilmenin yolu kavramsal boyutta 6grenmeden gecmektedir. Nitekim literatirde de
matematikte kavramsal 6grenmenin 6nemine vurgu yapilmaktadir (Baki, 1998; Rittle-Johnson &
Koedinger, 2002; Baker & Czarnocha, 2002; Camacho, 2002; isleyen & Isik 2003; Soylu & Soylu, 2006;
Gurbuz, 2010).

Olduk¢a vyiiksek diizeydeki ogrenciler dogru c¢ozimlerine dogru gerekceler sunabildikleri icin
matematiksel muhakemelerinin yeterli oldugu séylenebilir. Clinkii bu 6grenciler sorulara tam dogru
¢ozlimler Uretebilmislerdir. Ornegin, bu diizeydeki bir 6grencinin MMT deki 34. soruya iliskin “li¢c kenar
bir tiggen olusturduguna gére ve tabloda da kenar sayisi licgen sayisindan fazladir. Hatta tiggen sayisi
kenar sayisinin 2 eksigi ¢cikiyor. O halde kenar sayisi n ise l¢cgen sayisi n-2 olur” seklindeki ifadesi bu
yarglyl dogrulamaktadir. Bu diizeydeki 6grencilerin okudugunu anlamada, matematiksel dili kullanmada,
matematigi kavramsal boyutta 6grenmede ve matematiksel muhakemede bulunmada yeterli olduklari
soylenebilir.

ileride yapilacak arastirmalarda, &grencilerin matematiksel muhakemelerini gelistirecek 6grenme
ortamlari tasarlanip degerlendirilebilir. Ayrica az sayida 6grenciyle calisilarak, 6grencilerin matematiksel
muhakemelerine iliskin daha detayli bir resme ulasilabilir. Ote yandan, matematiksel muhakemenin
gelistirilebilmesi i¢in 0Ogrencilerin alisilmis klasik problemlerden ziyade muhakeme yapmalarini
gerektiren problemlerle ugrasmalarina imkan taninmalidir.
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Appendix. Some Questions in Mathematical Reasoning Test (MRT)

Q;

Q,

In a school with 1100 students, 5 students lessen each
year. In an other school with 700 students, 15 students
increase each year. How many years later will the
number of the students in both schools become equal?
Please write.

a) 12 b)15  c)18 d) 20

Erdem calculates that in a bread queue, he is
the 17th from the beginning and the 12th
from the end. According to this how many
persons are there in the queue totally?
Please write.

a)26 b)27 )28 d)29

Qs

Q,

Imagine that there is a rope that tightly envelops the
earth on the equator. If the radius of the earth were 1
meter longer, how many meters would we need to
extend the rope to wrap the earth tightly? Please write.

a)m b)2n c)3n  d)can not be known

Book of 25 pages are numbered from
number 1. How many numbers have been
used in this numbering? Please write.

a)40 b)4l c)42 d)43

Qs

Q,

A dolphin jumped up 8 meters while swimming 3
meters of dept under water. How many meters did this
dolphin jumped above the water level? Please write.

a)llm b)5m c¢)24m d)10m

1/6 of the eggs within a basket has been
broken. 2/5 out of the rest of them is sold. As
30 eggs left within the basket, how many
eggs have been sold? Please write.

a)10  b)20  ¢)30 d)40

Qo

Q11

Which interval is the length of an edge located of a
garden which is square shaped whose area is 39 m’?
Why?

a) between4 mand5m b) between5mand 6m

c) between6 mand7m d) between7 mand 8 m

Ahmet paid 235 TRYs for all the books that
he bought for 5 and 10 TRYs each. According
to this, how many books did Ahmet buy al
least? Please write.

a)23 b)24 )45 d)46

Q12

Qi

In a farm where there are sheep and hens, the number
of feet is 34 and the number of head is 100. According
to this information, what is the number of the sheep in
this farm? Please write.

a) 57 b) 60 c) 63 d) 66

1/2, 1, 1/2, -1/2, -1, ?

a)l b)-1/2 1/2 d)-1

140



Emrullah ERDEM, Ramazan GURBUZ — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 44(1), 2015, 123-142

Q3

QZZ

The shape above which is created through combinig
three sticks 1/4 in size, how many sticks 1/12 in size is
necessary to create it? Please explain.

a)3 b)e ¢)9 d)12

The ticket price in various stores of a clock
whose all features are all the same is given
below. In which store is this clock bought
cheapest after the discounts made? Please
explain.

a) Store A/100 TL - 25 % discount
b) Store B /90 TL- 10 % discount
c) Store C/90 TL - 20 % discount

d) Store D/100 TL - 30% discount

Qs

Q3

Row Numbers Total

1. row 2,3,4,5,6,7,8,9,10

2. row 10,12,14,16,18,20

3. row 5,7,9,11,13,15

4. row 3,6,9,12,15,18,21

Develop a strategy which indicates that the total
sequential numbers within each row above is 90.

As it is seen above, to the edge of a garden
whose bottom is quadrate (10mx10m), a
sheep is tied with a rope of 20 meters. When
the rope is tight, what is the maximum
square meter area that the sheep can graze?
Please explain.

Evaluate the solutions of the 31th and the 32th questions and write your own comment on each step.

Q3

Qs

As 5 masters finish building a house of 100 m’ in 10
days; in how many days 10 masters with the same
qualifications finish building a house of 150 m>?

Solution Way

1st step: If 5 masters finish a house of 100 m? in 10
days; 10 masters finish it in 5 days.

2nd step: If 10 masters finish a house of 100 m’ in 20
days; they finish a house 150 m? in (150%20)/100=30
days.

Two reciprocal vehicles from two cities
whose distance is 240 km set off at the same
time. As the speed of on per hour is 50 km an
the other one’s 70 km; how many hours later
these vehicles meet after their depurture?

Solution Way:

1st step: The distance between two vehicles
is 240 kms.

2nd step: It is essential to calculate the speed
difference of both in order to find how many
hours later they will meet. 70-50=20

3rd step: 240/20=12 hours later they will
meet.

141



Emrullah ERDEM, Ramazan GURBUZ — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 44(1), 2015, 123-142

Q33 Q3,4
- 3 IR
Ep tHHTT -
v Edge Triangle
1. kesme 2. kesme 3. kesme 4. kesme 1. kesme Number Number
His teacher wants Ali cut the paper strip into two equal 3 1
pieces with scissors as above and recut each of these
pieces and go on this work. ' 4 2
The Dis Ia-l-hoe1c ’ ’
Cutting Number of Nur:bets in
Row Number The Piece .
Created Exponential
Notation
1
1 2 2 ; 5
2 4 2’
3 8 2’ .
According to the table above, what should be
placed instead of “?” please explain.
n ?

Ali does not manage to know what to write in the place
of “?” where the generalization is done. In your opinion,
what should Ali write in the place of “?” Please explain.

142



PEREN
w

Cukurova Universitesi Egitim Fakiiltesi Dergisi
Cilt: 45 Sayi:1 Sayfa: 143-169
http://egitim.cu.edu.tr/efdergi

Reasoning Scaffold Model for Instructional Simulation Development and

Application*

Habibe ALDAG®, Ahmet DOGANAY?, Liitfiye Sema KOROGLU-ULUTAS"

®Cukurova Universitesi, Egitim Fakiiltesi, Adana/Tirkiye
b Bayraktar Anadolu Lisesi, Gaziantep/Tirkiye

@ CrossMark

Article Info

Abstract

DOI: 10.14812/cufe}.2015.008

Article history:

Received 21 December 2014
Revised 21 February 2015
Accepted 25 March 2015

Keywords:

Scientific discovery learning,
Concept learning,

Toulmin Argumentation Model,
Reasoning scaffold,

Question prompt

Simulation

Numerous studies have been carried out in computer-mediated and computer-
supported learning environments. They have reported the effectiveness of scaffolding
strategies for engaging students in the learning process. These studies in variety of
subjects such as economics, mathematics have focused mostly on developing ill-
structured problem solving, decision making, and critical thinking skills and rarely on
argumentation skills. On the other hand, concept attainment is discussed and studied
intensively from various theoretical perspectives for more than 50 years. Theory-based
concept learning claims that people understand and explain new situations based on
their prior experience which has resemblance to a theory in itself. It is compatible with
constructivist approaches. For a basic 8th Grade Genetic Simulation, a scaffolding
model is developed according to the theory-based concept view and scientific
discovery learning. Toulmin argumentation model as scaffolding strategy is
functionalized by Socratic questioning technique to engage learner in analysis and
reflection in a simulated concept learning environment. In this paper, the model for
scaffolded simulation and the development process are explained. The issues arising
from a successful application study of simulation model are presented.

Ogretimsel Simulasyonlar igin Akil Yiiritme Destegi Modeli:

Tasarim, Gelistirme ve Uygulama

Makale Bilgisi

0Oz

DOI: 10.14812/cufe}.2015.008

Makale Gegmisi:

Gelig 21 Aralik 2014
Dlzeltme 21 Subat 2015
Kabul 25 Mart 2015

Anahtar Kelimeler:

Bulus yoluyla 6grenme
Kavram Ogrenme
Toulmin Tartisma Modeli
Akil yiritme destekleri
Simulasyon

Benzetim

Bilgisayar destekli 6gretim g¢evrelerinde yeni destekleme stratejileri ile yapilan
calismalarin etkili oldugu goérilmektedir. Bu c¢alismalar genellikle ekonomi veya
matematik gibi alanlarda iyi-yapilandiriimamis problem ¢o6zimleri, karar verme ve
elestirel dusiinme Uzerine yapilmistir. Tartisma kuramin destekleme stratejileri ile
iliskilendirildigi bilgisayar destekli galismalarin sayisi fazla degildir. Bunun yaninda
kavram ogretimi en az 50 yildir farkli kuramsal yaklagimlar ile ¢alisiimistir. Kuram
temelli kavram 6grenme bireyin kendine-6zgl bilgi ve deneyimler temelinde olaylari
iliskilendirdigini veya acikladigi savunmaktadir. Geleneksel 06gretim tasarimi
yaklasimlari ile kiyaslanildiginda kuram-temelli kavram 0grenme, yapici 6grenme
yaklagimi ile daha uyumlu goériinmektedir. Bu ilke temelinde 8. Sinif genetic
initesindeki kavramlarin bulus yoluyla 6gretimi icin bir simulasyon modeli gelistirilmis
ve uygulanmistir. Tartisma Modeli, 6grencinin inceleme ve yansitma davranislarini
harekete gecirme amaciyla destek stratejisi olarak kullaniimistir. Toulmin’in Tartisma
modeli sokratik sorgulama teknigi ile bulusa destek yapi olarak islevsellestirilmistir. Bu
calismada gelistirilen akil yUritme-destekli simulasyon modeli ve modelin isleyis streci
tanitilacaktir.
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Introduction

The basic criterion of efficient and effective instructional design is ensuring the consistency among
content structure, learning goals, teaching process, instructional material and evaluation. Students’
success depends on the consistency of these instructional elements. Ministry of Turkish Education (MTE)
is accepted new program grounded on constructivism at 2004 as a part of Bologna process. However,
process of adaptation is a difficult one. The struggle of teachers as well as students are continuing. Even
teachers who have appropriate conceptual models of constructivism and have a positive attitude
toward the new system are having difficulty to implement the program without proper instructional
material and evaluation tools. Instructional technologists who are skillfull in computer science do not
know how to develop computer software in alignment with goals, processes, and evaluation techniques
of constructivist approach. To satisfy that need we first developed a reasoning scaffold model for
instructional simulation. Model is compatible with concept learning based on scientific discovery
learning approach. It is applied in a master thesis by Koroglu (2009). She developed a a simulation
software for 8th grade genetic unit and run a pilot study and an experimental study.

The reasoning scaffold model for simulation development, which is presented here, was a part of
this larger study. We had two goals that we hope to accomplish in this paper: One, presenting the
simulation development model in concept learning that is grounded on research findings of scientific
discovery learning; second, providing an example of model application into a instructional software
compatible with constructivist principles. Here, first we will discuss the theoretical basis; then, we will
present the model and discuss the application results. Model in flow chart and example pages of
simulation are presented at the end of the paper.

Concept Formation

Concepts are mental representations of categories of objects, events, or other entities (Jonassen,
2006). In classical view, we could characterize concepts by three elements: concept name, essential and
non-essential concept attributes, and the attribute value within a concept (Joyce and Weil, 2000).
Concepts might be classified as concrete and defined concepts (Gagne, Briggs and Wager, 1992).
Concrete concepts are known by their physical properties. Defined concept has a rule that classifies
objects or events (1992). A rule expresses the relationships among the concept’s attributes and its
function (1992). Attribute value is the degree to which some characteristic is manifested in order to
categorize a concept accurately (Joyce, Weil and Calhoun, 2000). Attribute value is critical to the
identification of abstract or defined concepts (Lasley, Matczynski and Rowley, 2002). Concept can be
also hierarchically classified (Gagne, Briggs and Wager, 1992); superordinate, subordinate and
coordinate. Examples will have all essential attributes while non-examples will not have one or more of
the essential attributes. Students will only be able to fully explore the attributes if they are given non-
examples as well as examples (Karatas-Coskun, 2011). Above descriptions mostly favor classical
instructional design approach to concept teaching.

Criticizing similarity views (attribute isolation, probabilistic) and intermediatary relational views
(prototype and exemplar), Jonassen (2006) re-draw our attention to concepts as personal constructs. He
argues that concepts should be learned and assessed in the context of conceptual organizations. They
are fostered by the development of personal theories of the world and the conceptual change that
facilitates those processes. In other words, conceptual development is personal. Each person organizes
concepts personally based on their experiences. According to Jonassen (2006), actional views and
theory-based views of concepts are able to account for all of the rules governing concept formation,
patterns of concepts, and concepts-in-use. Concepts are represented in networks which include causal,
explanatory links based on network information process theories. Personal construct theory claims that
concepts can change over time, in different context and for different purposes (Kelly, 1963). Concept
development based on Kelly’s theory is continuous, active, personally creative process of differentiation
and integration. Actional view defines concepts as active, constructive and intentional constructs. In
classical concept view, a concept is an end-product of learning. Attribute categorization is emphasized
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during teaching process. On the contrary, in actional and theory based concept view, concepts are
developing connections in problem solving process. Construction of relation between events and objects
is emphasized during teaching process.

A teacher might follow different paths to teach concepts and generalizations for different learning
behaviors. For example, Akbulut-Tas (2010) investigated implicit or explicit paths for teaching
clasification and explanation of concepts and generalizations. It is also posibble to follow a deductive or
inductive paths for teaching a concept (Rieber and Parmley, 1995). Deductive instructional approaches
are efficacious specifically for teaching certain type of functional or procedural skills. However, they are
limited in engaging student to a deeper content analysis. As a result, surface learning results with poor
development of critical thinking skills in the long term. We could say that deductive approach is more
applicable for classical concept view and limited in-use for actional, theory based concept view.
Inductive thinking approaches to thinking have also deep, rich historical and philosophical roots in
Socratic Method, over 2000 years. Lasley, Matczynski and Rowley, (2002) presented three inductive
instructional approaches to concept teaching. First, concept attainment model is based largely on
Bruner, Goodnow and Austin (1967) popularized as teaching strategy by Joyce, Weil and Calhoun (2000)
and Eggen and Kauchak (2001). In concept attainment model, students must engage in higher-order
thinking skill, move from specific examples or instances by hypothesizing and identifying essential
attributes to general ideas and concepts. Second, inquiry model of concept learning requires student
critically think about data that they generate themselves. Inquiry has three general stages: exploration,
invention and discovery (Biben, 1980). Third, concept formation strategy gives students more space to
explore their own personal ideas and perspectives.

Inductive approaches compared to deductive approaches are more compatible with actional, theory
based concept view, consequently with the constructivist learning strategies. However, students
specifically with low ability and/or low self-esteem may have difficulty in unguided discovery learning
environments. In this case, teacher may utilize first guided discovery, then, may fade into an unguided
inquiry to create cognitive conflict, to support conceptual development and to foster creativity. At this
point, a primary concern should be given to model selection. The model must be appropriate for
providing the consistency among content structure, learning goals, teaching process, instructional
material and evaluation. Toulmin argumentation model is used as scaffolding constructs for learning and
assessment.

Toulmin Model of Argumentation

Toulmin suggests that Aristotelian logic with mathematical syllogisms simply doesn't fit for the daily
arguments. Claiming that theoretical argument is irrelevant to the assessment of practical argument, he
distinguishes between practical and analytic arguments (Toulmin, 1958). In analytic arguments, arguers
ground their claims on abstract, unchanging and universal principles. Thus, the conclusion of an analytic
argument such as “Socrates is mortal” is limited only with the premises of “All human are mortal” and
“Socrates is a human.". Our interest in analyzing argument in traditional logic is to decide whether we
have a valid argument or not on the basis of premises.

Different from analytic arguments, arguers ground their claims in the context of a particular situation
in practical arguments. A practical argument involves mostly an inference from some data to the
conclusion of the argument. While arguer implicitly states warrant, audience have to consider how
warrant applies to this inference. Therefore, we do not limit our arguments to universally acceptable
knowledge, rules or conclusions. On the contrary, we even use our beliefs, assumptions, opinions or the
conditions of that particular situation to make a decision on how reliable the argument is. Kelly’s (1963)
personal construct theory is consistent with this view. George Kelly was interested in helping people
categorize experiences and classify their environment. George Kelly’s (1955) theory of a personal
scientist was that each individual seeks to predict and control events by forming theories, testing
hypotheses, and weighing experimental evidence. Personal scientist is always building up and refining
theories and models about how the world works so that he can anticipate events. These anticipations
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and predictions drive our reasoning as well as arguments. Lenat (1982) argues that knowledge
representations of an individual should shift as different problem solving needs arise. A person can not
only use this personal representations to predict events more accurately and to act more effectively, but
he/she can also change these representations to fit specific perceived needs (Shaw, 1981). Conceptual
development (or the term construct) is personal, continuous, active, creative process of differentiation
and integration (Kelly, 1963). Toulmin’s and Kelly’s theories share similar assumptions of personally
constructed meanings, changing meanings over time, in different context and for different purposes.

In school, even if students are explicitly taught about the universally valid rules or relations; they
continue to construct their understanding based on their prior knowledge, daily experiences and their
needs. Students do not mostly generate hypothesis on universal rules. They do not compare objectively
their hypothesis against experiment results or assess analytically their reasoning for valid arguments.
Indeed, students generate hypothesis, weigh evidence on the basis of their personal theories and
purposes. As a result, in school life we counter not with the valid or invalid arguments, but with more or
less reliable argument on which we could decide to some extent. As a result, Toulmin’s model of
argumentation is an appropriate tool for teaching or assessing scientific discovery learning behaviors in
constructivist learning environment. Also it is more compatible for assesment of personally constructed
conceptual schemes.

Argumentation as a form of informal reasoning requires students to identify various alternative
perspectives or opinions; to develop or to select a reasonable solution; to make a decision on the basis
of warrant; to support his/her preferred solution or decision with the appropriate evidence related to
context (Toulmin, 1958). Toulmin’s model of argumentation has six interactive components: Claim, data
and warrant are primary; backing, rebuttal and qualification are secondary parts of the model (Toulmin,
1958; Toulmin, Reieke, ve Janik, 1984). Argumentation structures in Toulmin’s model are field
independent, functional components; however, conditions which must be defined in the context of
particular argumentation imply the field dependent side of argument. The model with field dependent
and indepent quality still is one of the most influential theory of argumentation (Driver, Leach, Millar
and Scott, 1996; Kelly, Druker and Chen, 1998; Russell, 1983; Yerrick, 2000). Although, the model is
criticized for its shortcomings (Aldag, 2006a; Driver, Newton, and Osborne, 2000; Duschl, Ellenbogen,
and Erduran, 1997; Van Eemeren, Grootendorst, Henkemans, Blair et. al., 1996). For this study,
definitions of data, warrant and backing are slightly changed. Similarly relation among components are
re-organized for the practical reasons. After these practical changes socratic questioning tecnique
applied to the Toulmin model components to transform them to scaffolding structures for guided
inquiry which will be embedded in the simulation environment. Now, scaffolding concept will be
introduced.

Tools for Scaffolding

In guided discovery learning, a teacher may use Socratic questioning technique to support student
inquiry. Questioning would be practiced first by teacher then by students. Thus, students would develop
scientific discovery skills in addition to constructing concepts in inductive learning environments.
Supporting student learning with Socratic questions might be a part of solution to students’ learning
difficulties. It is also very compatible with the original notion of scaffolding. Zone of proximal
development (a concept of sociocultural theory of Vygotsky) refer to the distance between the child’s
actual developmental level as determined by independent problem solving and the higher level of
potential development as determined through problem solving under adult guidance or in collaboration
with more capable peers (Wertsch, 1985). For a successful scientific discovery learning in a class, first
teacher has to know the zone of each individual child; second, has to identify what kind of help that
student would need about the related problem; third, has to provide that specific help in a timely
manner. Teachers do not have that time because of over crowded classes. To fill in the gap, recent
project-based, problem-based, and design-based constructivist approaches to learning have explored
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ways to use computer tools. For example, in EMILE (Guzdial, 1995), prompts and questions were
provided by a computer tool to individuals or small groups, based on an analysis of the difficulties
learners tend to have with certain concepts or activities. Other successful examples includes Knowledge
Integration Environment (KIE) (Davis and Linn, 2000), Model-It (Jackson, Krajcik, & Soloway, 1998).
These software are compatible with actional, theory-based view of concept. Theory-based view of
concept is in turn consistent more with the constructivist approach. Constructivists are interested in
teaching complex concepts in problem solving context. Jonassen (2006) advises that conception of
concepts-in-use will be more useful for advising the design of more complex and problem-centered
learning environments. Conceptual change as well as cognitive conflict becomes the focus of an ongoing
assessment and teaching practice. For theory building and assessment of conceptual change, various
strategies is proposed in the literature: analyzing students interaction protocols (Hogan and Fisherkeller,
2000), structured interviews (Southerland, Smith, and Cummins, 2000), concept maps (Edmundson,
2000), hypertext environments (Gall and Hannafin, 1994), simulations (de Jong, 1991; Reigeluth and
Schwartz, 1989) and modeling environments (diSessa and Abelson and Ploger, 1991). Scientific discovery
learning in computer simulations of conceptual domain is still under study.

Scientific Discovery Learning with Computer Simulation

Discovery learning studies of Bruner (1961) is started with conceptual learning, then, gave rise to the
scientific discovery learning. The main task of student in scientific discovery learning is to define a
problem, state a hypothesis, design experiments, observe, collect, analyze and interpret data, apply the
results and make predictions (Friedler, Nachmias, and Linn,1990).

A computer simulation environment is a computer-based application in which students can infer the
characteristic of underlying model by experimenting. Simulation contains a model of a conceptional
system and/or operational system (De Jong, 1991). Conceptual models display facts, concepts,
principles; while, operational models display sequential operations connected with a set of consistent
rules or principles. Computer simulation vary in type; static to dynamic, quantitative to qualitative,
simple to complex etc.(Van Joolingen & De Jong, 1991a; Brant, Hooper, & Sugrue, 1991; Coleman and
Randall, 1986). The learners’ basic actions are changing values of input variables; then, observing the
resulting changes on values of output variables (Reigeluth and Schwartz, 1989). Learner manipulates
one or more variables to see the effect on other variables; by experimenting with a series of hypothesis,
eventually learner is expected to discover the underlying basis of simulated model.

Theoretically, computer simulation must be the best suited constructivist learning tool which
requires self-directed discovery learning. However, many studies found no difference between result of
simulation-based discovery learning approach and expository teaching approach (i.e. Rivers and Vockell,
1987; Carlsen and Andre, 1992; Chambers et al., 1994). Bangert-Drowns, Kulik, and Kulik (1985) report
that simulation based learning does not raise examination scores. The studies of Rieber (1990), and
Rieber and Parmley (1995) are resulted in favor of tutorial teaching. However, a few study reported
favorable result for simulation based learning (i.e Grimes and Willey, 1990).

De Jong and Van Joolingen (1998) reviewed research results and discussed several problems along
with solutions. In this review, researchers defined the problems in the phases of hypothesis generation,
experiment design and data interpretation for scientific discovery learning with computer simulations of
conceptual domains. Njoo and de Jong (1993) found that engineering students had difficulty of
generating hypothesis that could be a result of not knowing what a hypothesis should look like. Learners
have difficulty in adapting hypotheses on the basis of data gathered (De Jong and Van Joolingen, 1998).
They did not drop the original hypothesis in the face of disconfirming evidence (or otherwise) (Dunbar,
1993); they ignored anomalous data (Chinn and Brewer, 1993); avoided hypothesis which have a high
possibility of rejection (Klayman and Ha, 1987; Klahr, Fay, and Dunbar, 1993; van Joolingen and de Jong,
1993).
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Quinn and Alessi (1993) found that learner have a tendency to seek for information to confirm their
hypotheses (called confirmation bias). Another problem was designing inconclusive experiment by
manipulating too many variables at one time (Schauble, Glaser, Raghavan, and Reiner, 1991) or by
conducting experiments which had nothing to do with their hypotheses (Van Joolingen and De Jong
(1991b; 1993). The subjects overlooked many important variables while experimenting several times for
the same limited set of variables (Kuhn, Schauble, and Garcia-Milla, 1992). Learner experimented to
create a desired result instead of understanding the conceptual model or testing the hypothesis (called
engineering approach) (Schauble, et. al. 1991). When they have no problem in stating hypothesis or
experimenting, they misinterpreted the data and confirmed hypothesis when it has to be rejected
(Klahr, Fay and Dunbar, 1993).

In a number of studies, regulative processes defined as a responsible factor discriminating successful
learner from unsuccessful learner in discovery learning (Lavoie and Good, 1988; Simmons and Lunetta,
1993; Shute and Glaser, 1990). Some of good learning behaviors of discoverer were systematic planning,
monitoring, paying attention to data management, responding realistically to data result. Note taking
during learning (Lavoie and Good, 1988) and more systematic data recording (Schauble et. al., 1991)
were also defined as good monitoring strategies for discovery learning. Additional instructional
strategies are suggested to help learners overcome the problems that they may have in phases of
scientific discovery learning environment. Klahr, Fay and Dunbar (1993) suggested some principles for
experiment phase of discovery learning: design simple experiments to enable easy monitoring, design
experiments that give characteristic results, focus on one dimension of a hypothesis, exploit surprising
results, and use the a priori strength of a hypothesis to choose an experimental strategy.

From studies that empirically examined the discovery learning process, De Jong and Van Joolingen
(1998) suggested some instructional strategies to support learners for successful discovery learning:

e Providing direct access to domain information synchronously with the simulation so that the
information is available at the appropriate moment.

¢ Providing learners with assignments (or questions, exercises, or games) to have a clear effect on
the learning outcome (embedded in simulation)

e Model progression: Using model progression for complex phenomenon

e Structuring the environment with the combination of other strategies.

For other individual strategies they concluded the evidence is not substantial enough to warrant
general conclusions (e.g., hypothesis support, experimentation hints, monitoring tools, prediction
support).

Design Process

The general structures used for this study will be mentioned first. Toulmin Argumentation Model
structures are claim, data, warrant, warrant support, qualifier and rebuttal (Toulmin, 1958). Content
structures are concept label, attributes, examples. The main task of student in scientific discovery
learning is to define a problem, state a hypothesis, design experiments, observe, collect, analyze and
interpret data, apply the results and make predictions (Friedler, Nachmias, and Linn,1990). Now we will
explain how we used Toulmin argumentation structures as scaffolding strategy to engage learning and
reflection in simulated concept learning environment. Toulmin argumentation model is selected as
reasoning scaffolds for scientific discovery learning simulation environment. Its’context independent
quality makes the model appropriate as scaffold structures for variety of subjects. Toulmin
Argumentation model is utilized as coding scheme structure in content analysis (Lunsford, 2002) and as
support system for context independent argumentation software in ill-structured problem solving (Tan,
2000; Cho, 2001; Carr, 1999; Gee and Land, 2004).
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In first stage of scaffold design process, classical concept structures are described in terms of
Toulmin argumentation structures to create a compatible basis with the actional, theory-based concept
view. Similarly relation flow among argument components are re-organized in accordance with scientific
discovery learning processes. Redefined constructs are qualifier, data and warrant and warrant support
components of the model. A qualifier is a statement about how strong the claim is. These statements
limit the strength of the argument display the conditions under which the argument is true. Arguments
may thus range from strong assertions to rather uncertain kinds of statement. A qualifier may include
words such as 'most’, 'usually’, 'always' or 'sometimes'. For example if you are claiming that cancer (CA)
is caused by smoking cigarettes; you might state that smoking cigarettes is the most significant cause of
CA. However, we are not always explicitly setting the conditions or stating argument limits with specific
words (Aldag, 2006a). Indeed listening to one’s argument, we make a decision about reliability of that
argument under the effect of variety of conditions or criterions. For that reason the qualifier is described
as consistency among statements and argument structures and correctness of information. Qualifier is
assessed as separate argument structure labeled as consistency component. Levels of consistency also
indicate the possible misconceptions. Researchers defined data as example of concepts, situation, and
particular examples of the phenomenon at hand for example nursing plants, identical twins case
(examples are given below). Warrant support as principles or attributes of concepts in content
structures such as “change in genetic material”. Warrant defined as reasoning, the relation that tied
warrant support to the claim. Warrant represents the causal connections between concepts or concept
attributes. For example “Genetic changes... in the case of...evidencing that...”. Warrant can be exhibited
explicitly or referred implicitly. Thus model becomes more compatible with theory based concept view.
Rebuttal structure refers to controversial side of issues, thus making the model a flexible learning
support tool for collaborative argumentation as well as monolithic reasoning.

Reasoning is a fundamental process for understanding, explanation, argumentation, consequently
learning. Socratic questioning is a technique used in scientific discovery learning. In second stage of
scaffold design, socratic questioning tecnique applied to the Toulmin model to transform the structures
to guided inquiry scaffolding structures. The result of this transformation was the inquiry process
statement and question prompts (Question scaffolds are embedded in simulation to provide timely
support to each individual student during scientific inquiry process for fostering conceptual change
(Figure2a,b,c ). Question prompts guide elaborative reasoning for complex theory-based concept
learning. Question prompts facilitate learners’ observation, classification, generalizing, comparing-
contrasting and integrating towards concept formation (Ge and Land, 2004). They are also triggers for
instructional reflections. Theory-based concept view is a new development compatible more with
constructivist approaches to learning than classical instructional design theories. Simulation with no
learning support has also risk of creation of these misconceptions (Hannafin ve Land, 2000). Below a
simple example displays the trigger-reflect relation of question prompts.

CASE: Seeds are planted in lightened environment. They became a nursing plant with green leaves.
These are taken into a dark place and their green leaves turn into yellow. Then, they had been taken
back in to the lightened environment.

Question prompt:What happened? What is the cause of that? (Analyzing Data-Examples)

Student response: Light.

Question prompt: Can you explain that?(PresentingData-Examples)

Student response: More light more green. Lightened environment makes the plant leaves greener.

Question prompt: What result did you have after running the simulation?(Elaborating on Data-
Examples)

Student response: Plant’s exposure to the light increased the chlorophyll and increase in chlorophyll
made the green leaves darker. It seems there is a connection between light and chlorophyll and
plant color.
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Question prompt: Is there a difference between your original opinion and the one after running the
simulation? (Comparing and looking for rebuttal- Checking for misconception)

Student response: Yes
Question prompt: Could you explain it further? (Integrating)

Student response: One will increase the other will increase or one will decrease and the other will
decrease. This is depends on the exposure to the light. It is not hereditary; it is not about genetic
mutation.

Macro processes followed in simulation are (sequentially): Providing students with examples of
concepts, predictions of students about the given situations in a trial, examining simulation, reasoning in
the simulated situation, discussion of alternative results (comparison original hypothesis and data),
defining attributes (adjusting hypothesis if necessary), presenting solutions in a written form (forming
grounded argument as evidence of conceptual understanding), whole in-class discussion (defending
conceptual understanding). Content and questioned prompts are combined in a genetic unit software.
In addition a rubric developed for coding/evaluation purpose based on the same model. Another word
Toulmin argumentation model is used during content analysis and learning process, in instructional
simulation and for evaluation. Thereby, Toulmin argumentation model is utilized for establishing
consistency among learning goals, instructional process, evaluation and learning tools for effective and
efficient learning. Below Tablel shows combination of teaching strategies, discovery processes and
scaffolded actions in structured simulation.

Genetic Unit for the 8th grade of middle school is selected for model application because of common
misconceptions mentioned in literature (Schonfeld, 2000; Ferrari and Chi, 1998). The concept labels of
adaptation, mutation etc. in Turkish is also creating confusion for student to understand the topic.
However, these labels are well-established concept labels in the field so labels are kept as they are.
Related books, journal, simulations, articles etc. searched extensively. Turkish Ministry of Education
Instructional Program is examined for a beginning of instructional analysis of the unit. First classical
instructional analysis phases followed by researchers to deeply analyze and understand the topic since
they are not an expert in area. Tennyson and Park model (1980), Merill Component Display Theory
(Merill, 1983), and Gagne learning hierarchy considered during design process. Concept map prepared
to reveal the dynamic relationship between concepts of the unit. The concept definitions, critical
attributes, and examples are selected, the divergency and difficulty level among examples of the
concept are described. The taxonomical structure of the content is defined. Misconceptions are carefully
listed and considered during whole design process. Beside possible causes of misconceptions are
specified, and precautions are built in design. The meticulous/detailed process is undertaken to make
sure that content is analyzed thoroughly. Content text is prepared, simulation developed and applied in
an experimental study by Koroglu (2009). Two experts in Science and Technology evaluated the whole
process of design and application because researchers are not experts in genetic field but expert in
instructional design. After pilot study, refinements in simulation and rubric are made for the real study.
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Table 1.

Reasoning Scaffold Model for Instructional Simulation Development and Application

Software Structure

Students Reasoning

Discovery Process

Concept Structures

Toulmin Model

Providing students
with a problem
situation in text
form, add visuals
when available
Questioning
student about the
causal-correlative
factors

Reading, recognizing
and understanding
what is happening or
not happening in
situation

Predictions of
students about the
given situations
before conducting a

Defining a
problem

State a hypothesis

An example or non-
example of abstract
concept

Predicting related
concept or essential
attributes of concepts
in the context of

Presenting data

Identifying
related warrant
support in the
context of data

trial example toward (sub-)
claim
Presenting Analyze simulation Design Manipulating Manipulating
simulations for manipulated experiment, variables in an variables in data
variables effect Manipulate example situation
variables
Running simulation  Taking notes on Observe Defining example or Defining
experiment Collect non-example toward supporting data
Analyze result or rebuttal
toward claim
Questioning to Comparison of Interpret Recognize possible Recognize
define difference in  original hypothesis misconceptions, possible rebuttal,
the original and and observation cognitive conflict or analyze for
alternative opinion results unrelated features inconsistencies
Asking further Adjusting or Interpret Clear reasoning to Controlling for
explanation transforming original construct coherent rebuttal,
between hypothesis into a new conceptual model readjusting data-
differences or if necessary warrant support
similarities between claim link by
reasoning
Presenting solutions  Reaching a solution, Interpret Reach equilibrium: a Establish a strong
in a written form grounding conceptual (partly) coherent subclaim: data,
about original and understanding conceptual model on warrant support
alternative opinion issue
Whole in-class Defending conceptual  Defend the Present the Argue to defend
discussion understanding solution conceptual model your claim or
refute others’
Provide access to Try new experiment Apply results Restart concept Restart cycle to

the old or new
situations

when available

Make predictions

learning cycle

reach to the
main-claim

Application Results and Discussion

Koroglu (2009) applied the model for a quasi experimental research with four groups. First group
studied the topic in scaffolded simulation plus being taught about the argument structures. Second
group studied only in scaffolded simulation. Third group studied in no-scaffolded simulation version.
Fourth group is taught by teacher lecturing. Model progression strategy was constant for simulation
version. Academic success and reasoning writings is assessed at the end of learning process.

Argumentation+scaffolded simulation and only scaffolded simulation groups (compared to non-
scaffolded simulation group and lectured group) were more successful on knowledge test but also on
argument text (especially on claim, warrant support, consistency, warrant (causal connections-
reasoning) and holistic total).
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No significant difference is found between argumentation+scaffolded and only scaffolded simulation
group except data. Although model is taught in very short time, argumentation+scaffolded group was
better than other three groups on data. Perhaps this group knew that it would be a stronger argument
when they present related sections of examples as evidence. Scaffolded group and non-scaffolded
simulation groups had equal means on data. Both group analyzed example situations in simulation. But
scaffolded group was better than lecturing group. That may prove reflecting in addition to analyzing
example situations in scaffolded simulations implicitly effected the data use in reasoning text.

Another interesting result was about the rebuttal. There was no statistically significant result
between any of the groups. Which make us consider question scaffolds in comparing original hypothesis
to data or controlling for rebuttal did not work well. There is a couple of explanation for that result.
Student did not know that they have to consider rebuttal in their writing outside the simulation. In that
case transferring did not happen because argumentative or persuasive writing is not taught even in
expository argumentation group. If this is the cause, a short introductory persuasive writing lesson may
solve the problem. Another explanation is that actually this result may happen to be compatible with
avoiding disconfirming evidence bias. Not utilizing discrepant events or non-examples adequately may
leave students more vulnerable to avoiding disconfirming evidence.

Another finding of this research, there was no significant difference between non-scaffolded
simulation and lecturing group (except claim and academic success). In other word, even non-scaffolded
simulation group has better multiple-choice test scores then lecturing group. However, non-scaffolded
group mean was lower than the scaffolded simulation groups on claim, warrant, warrant support,
consistency and academic success. Only in data structure, there was no difference between no-
scaffolded and scaffolded simulation groups.

We have three possible cases in here. Student learns better in clasically designed simulation
environment than in traditional class teaching (in terms of multiple choice responses). This result is in
contrast with some of research conclusion. A model progression was a constant strategy for all
simulation versions in this study. Thus, first possible conclusion can be that student learns better with a
design-based simulation than in-class teaching. That result may prove the positive effect of model
progression strategy and exposure to the examples in discovery format than lecturing. Since same
content analysis and examples are used in expository teaching. A second possible conclusion, however;
simply experimenting in simple simulation does not support the development of reasoning skills.
Experimenting in simulation should be supported with appropriate scaffolding structures. A third
possible conclusion is that success on academic knowledge test and explicitly stating the consistent
comprehensive explanations are different kind of constructs. That may verify classical multiple choice
knowledge test are not the most apropriate evaluation tools for cognitive reasoning and explanation.

There was no significant difference among none of the groups on rebuttal. Mazur (2004)
recommended analyzing learners discourse, protocol, or conversation analysis to reveal patterns of
conceptualization and to assess conceptual change. Below a students recording to question prompts is
given.

CASE: Ahmet and Mehmet are identical twins who are separated at birth. Ahmet grows up in the
poorest family in another city. Mehmet grows up in the richest family of the town.

Simulasyon-Question Prompt: When they are 20 years old, do they have different heights and kilos?

Student response: YES. Because one is rich and other is poor. The rich one will be taller and
overweight. The poor one will be slim and shorter.

Simulasyon-Question Prompt: What result did you have after running the simulation?

Student response: As a result of malnutrition, height might be shorter than it is suppose to be.
Malnutrition also can cause to being too slim or too fat.

152



Habibe ALDAG, Ahmet DOGANAY, L.Sema K.ULUTAS — Cukurova Universitesi Egitim Fakdiltesi Dergisi, 44(1), 2015, 143-169

Simulasyon-Question Prompt: Is there a difference between your original opinion and the one after
running the simulation?

Student response: Yes
Simulasyon-Question Prompt: Could you explain further?

Student response: It was similar but not the same. We thought the poor will be shorter and too slim.
However, malnutrition may also cause slimness and shortness. We overlooked that.

With comparison-scaffold, students are asked to define whether there is any difference between
their original opinion (prediction before experimenting) and later opinion (results arrived at after
analyzing simulated experiment). This question prompt seems to work when there is an agreement
between students’ first prediction and observation result of their experiment, or when there is a total
contrast between them. In above example, student arrived at the correct result after manipulating
variables. Then student combined new proposition with his/her original proposition. Conceptualization
did not resulted in cognitive conflict in this example. There is no sign of conflict detected by student.
Student seems to attain, to some extent, an application of a rule or an essential attribute of conceptin a
problem context (environmental condition interacts with genetic traits). Based on piagetian model
(Smith, diSessa, & Roschelle, 1993; Siegler, 1996), we could superficially conclude that student gradually
accommodated existing knowledge structure into a more coherent and better organized knowledge
structures.

In reality, student failed to recognize a flaw in their thinking. First, arriving at a right conclusion was
good part; however, later they had difficulty in dropping off their original non-scientific opinion. This is a
clear example of inflexible discovery behavior, not being able to change original claim in the face of
different findings. Combining with tendency of looking for information to confirm the hypothesis or
avoiding designing experiments to disconfirm the hypotheses; inadaptability may result in students not
developing scientifically consistent conceptual models or not developing scientific discovery skills, even
in a scaffolded simulation environment. Although students acknowledged the difference between their
first hypotheses and what they observed in experiment; in a simple simulation environment with quite
few variables to manipulate; students in above example did not question or feel that they should
question their first claim.

Therefore, we might follow a different path after having an answer “No” to the comparison scaffold.
Presenting non-examples as in classical view of concept learning may not solve this problem. Student
has to feel cognitive conflict (Strike and Postner, 1985) in order to recognize the inconsistency in their
personal beliefs and presuppositions (Vosniadou, 1994). Using discrepant events may solve the issue
partly. But it may not always bring totally personal theories out in the open to be questioned.

To solve this problem in scaffolding context, we could ask directly student to question their first
original opinion in another note-frame, in the case of “NO” answer. Beside we have to consider this
problem in relation with rebuttal component. In the study of Kéroglu (2009), there was no significant
difference among experimental group means on the use of rebuttal component. This finding proves that
another instructional strategy should be activated specifically for rebuttal use. In simulation, we could
present example of flawed thinking or flawed experiments, then ask students to critically analyze weak
arguments; then, present their rebuttal. Furthermore, socio-cultural theories of education and
dialectical argumentation theories rather than critical thinking or reasoning in isolation might give us
stronger base to develop other scaffold strategies.
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Summary

A Toulmin argumentation structures transformed into reasoning scaffolds for development of
structured simulation environment in Genetic Unit of 8th grade of middle school. Scientific discovery
learning approach seems to be working better with the regulative process through scaffolds and
recording facilities. Scaffolding students reasoning in simulation environment is an advisable strategy for
supporting conceptual development. However, results of model application indicate a problem on the
rebuttal structure. Precursory analysis of student recordings shows that they are taking a surface
approach of combining alternative hypothesis instead of questioning it. But we may also be facing only a
transferring problem since we analyzed the students writing after unit completion. To figure out the
essence of problem, analysis of interview transcripts and students written records is recommended for
further study. It would be more helpful to add a short argumentative or persuasive writing module.
Discrepant event or non-examples might be utilized more in conceptual discovery learning simulations,
for creating a cognitive conflict and getting learner attention to the rebuttal factor of reasoning. To
some extend, we can force students to recognize alternative hypothesis, and to work on overcoming
confirmation bias by discrepant event, and non-examples. However, these strategies may solve the
problem when student feel and identify the conflict. Otherwise, a more knowledgable peer or a teacher
has to interfere with an appropriate question, hint or feedback. Model progression is also an advisable
strategy. In this design-based research, we could conclude that reasoning scaffold model as well as
Genetic Unit of 8th grade of middle school scaffolded simulation environment was very successful in
fostering conceptual development of students.
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Genis Ozet

Girig
Egitim oOrglitlerinde meydana gelen etik ve hukuk digi davraniglar son yillarda kamuoyunun dikkatini
Bulugla-Kavram 6grenme igin bir similasyon modeli tasarlanmistir. Modelin uygulamasi igin 8. Sinif

Genetik Unitesinde kullanilmak Uzere similasyonlar iceren bir &gretim yazilimi gelistirilmistir.
Simulasyonun denenmesi siireci, uygulama sonuglari ve éneriler sunulmustur.

Kavram Olusturma

Kavramlar nesne, olay veya diger varliklarin bilissel gosterimleridir (Jonassen, 2006). Kavramlar:
adlarina, ayirtedici olan veya ayirtedici olmayan oOzelliklerine, kavrami kendisi yapan 0z-nitelik
degerlerine gbre tanimlanir (Joyce ve Weil, 1996). Soyut ve somut olarak siniflanabilen kavramlarin,
hiyerarsik olarak diizenlenmesi de miimkiindiir (Gagne, Briggs ve Wager, 1992). Oz-nitelik degerleri, bir
kavramin dogru olarak siniflandirilmasini saglarlar (Joyce, Weil ve Calhoun, 2000) ve 6zellikle soyut
kavramlarin tanimlanmasinda daha 6nemlidirler (Lasley, Matczynski ve Rowley, 2002). Ogrencilerin
kavramlari tam olarak 6grenmeleri icin 6gretimde kavrama 6rnek olanlar kadar 6rnek olmayanlarin da
sunulmasi gereklidir (Karatas-Coskun, 2011).

Bu tanimlamalar kavramla ilgili klasik 6gretim tasarimi bakisini yansitmaktadir. Klasik bakista kavram,
6grenme Urunldar. Jonassen (2006) klasik yaklasimlari elestirerek, kuram-temelli ve etkinlik temelli
yaklagimlara dikkatimizi cekmektedir. Ornegin Kelly’nin Kisisel-Yapi Kurami, kavramlari zaman, baglam
ve amaca gore degisebilen dinamik yapilar olarak tanimlamaktadir (Kelly, 1963). Kuram-temelli ve
etkinlik temelli yaklasimlar, 6gretimde olay ve nesneler arasindaki dinamik iliskilerin kurulmasini
destekleyecek ortamlari tesvik ederler. Kavramlar kisiye aittir ve kisinin deneyimleri temelinde
diizenlenirler.

Ogretmenler kavram 6gretiminde agik veya ortiik 6gretimi (Akbulut-Tas, 2010) tercih edebilecekleri
gibi timevarimsal veya tiimdengelimsel (Rieber ve Parley, 1995) 6gretim yaklasim ve tekniklerini tercih
edebilirler. Dogrudan-tiimdengelimsel (deductive) 6gretim yaklasimi, siniflamanin vurgulandigi klasik
yaklasimlarla daha uyumlu gériinmektedir. Bazi islemsel veya siiregsel becerilerin 6gretiminde daha
verimli olabilirler. Timevarimsal (inductive) yaklasimlar ise bulus yoluna dolayisiyla daha dinamik olan
kuram temelli ve etkinlik temelli yaklasimlarla uyumludurlar. Lasley, Matczynski ve Rowley, (2002)
kavram 6gretiminde basarili olan 3 tiimevarimsal yaklasim sunmustur: ilki kavram edinimi modelidir
(Bruner, Goodnow ve Austin, 1967; Joyce, Weil ve Calhoun, 2000; Eggen ve Kauchak, 2001). Bu modelde
dgrenciler, dérneklerin ayirtedici dzelliklerine iliskin kurduklari hipotezleri test ederek ilerlerler. ikincisi
kendi Urettikleri veriler Gistiinde elestirel diisiindiikleri sorusturma modelidir (Biben, 1980). Ugiinciisii ise
o6grencilerin kendi diisiincelerini ve bakis acilarini daha ¢ok inceleyebilecekleri kavram sekillendirmedir.

Bu calismada Toulmin Tartisma Modeli, sokratik teknik, tlimevarimsal 0Ogretim yaklasimi,
similasyonla 0Ogrenme, bilimsel-bulus yoluyla 0grenme, kavram o0Ogrenme iliskilendirilmistir.
Simulasyonla 6grenme igin bir model gelistirilmis, modelin uygulama sonuglari kisaca tartisiimistir.

Toulmin Tartisma Kurami

Klasik mantik alani argimanlarin gegerli olup olmadiklari ile ilgilenmektedir. Kavram 6gretiminde
kavramin dogru ogrenilip 6grenilmedigini degerlendirirken, 6grenenin gerekgeli agiklamasinin veya
tepkilerinin belirlenen sinirlar icinde gecerli olup olmadigina bakariz. Oysa glnlik tartismalarimizda
argiimanlari degerlendirmek icin glvenirlige bakariz. Evrensel kabul edilen kurallar, ilkeler yerine
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(garanti-warrant), kendi inang¢ ve varsayimlarimizi éne c¢ikaririz. Eldeki durumdan (veri-data) hizlica
sonuca ulasiriz (iddia-claim). Bu haliyle ginliik tartismalarimiz Kelly’nin Kisisel Yapi Kurami ile tutarlidir.
George Kelly (1955) Bilimci-Birey Kuramin’da ise her bireyin ¢evresine uyum ve kontrol igin bilim adami
gibi hareket ederek, hipotezlerini test ettigini ileri sirmustir. Deneyimlerimizi siniflamak igin girdigimiz
bu c¢aba akil ydritmelerimizin ve tartismalarimizin yoniini belirlemektedir. Lenat (1982) farkh
problemlerle karsilastigimizda ¢6ziim siirecinde bilgi gésterimlerimizin de farklilastigini disinmektedir.
Shaw (1981) ise kisisel hipotezlerin dogru tahminler yiritmede kullanildigini hatta bilissel yapilarimizin
algilanan-ihtiyaca gore degistirildigini ileri sirmastdr.

Bu varsayimlardan hareketle bireysel-bilissel semalarimizi degistirmenin bir yolu, degistirilmesi
gereken biligsel semalarin agiga cikartilarak, degistirme ihtiyacinin birey tarafindan algilanmasini
saglamaktir. Kuram-temelli timevarimsal yaklasimlar bu noktada (uygun bir yapi saglanabilirse) klasik
o6gretim tasarimina dayanan dogrudan 6gretim modellerinden daha etkili hale gelebilir. Kavramsal
gelisim veya bilissel yapilarimizdaki gelisme bireyseldir, siireklidir, etkindir; farkhlastirma ve
bitiinlestirmenin yaratici bir siirecidir (Kelly,1963). Ogrencinin diisiincelerini sorgulamasina tesvik etmek
ve bu sorgulamayi gorindr hale getirmek, 6grencinin kisisel-bilissel semalarini yapilandirmasi siirecini
destekleyebilecegi gibi kavrayis yanilgilarinin sergilenmesini, fark edilmesini ve degistirilmesini de
saglayabilir. Toulmin’in ve Kelly’nin kuramlari zamana, baglama, ve amaglara gore degisebilen kisisel
anlam yapilarina isaret etmeleri agisindan benzer temellere sahiplerdir. Yapici 6grenme gevrelerinde
Toulmin’in tartisma modeli bilimsel-bulus yoluyla bilgi yapilandirmada kullanilan modellerden biridir.

Toulmin’in modeli elestiriler almasina karsin (Aldag, 2006a; Driver, Newton, ve Osborne, 2000;
Duschl, Ellenbogen, ve Erduran, 1997; Van Eemeren, Grootendorst, Henkemans, Blair vd., 1996). Giinlik
tartisma ve 6gretim cevrelerinde kullanilan en etkili modellerden biridir (Driver, Leach, Millar ve Scott,
1996; Kelly, Druker ve Chen, 1998; Russell, 1983; Yerrick, 2000). Toulmin’in tartisma kurami, 6 etkilesimli
6geden olusmaktadir (Toulmin, 1958): iddia, veri, garanti birincil 6geler, destek, reddedici, niteleyici
ikincil 6gelerdir. Aldag (2005a; 2006b) bu modeli 6gretim ve degerlendirmedeki tutarligin ve glivenirligin
saglanmasi amacliyla doktora calismasinda kiiglik degisikliklerle uyarlamistir. Gerekli degisiklikler igin
elestiri gerekgesini arastirma temelli sunmustur (Aldag, 2006a). Bu calismada ise tartisma kuraminin
ogeleri similasyon iceren bir 6gretim cevresinde destek yapilar olarak kullaniimak Gzere uyarlanmistir.
Bulus yoluyla-kavramsal 6grenme icin similasyon tasarim modeli gelistirilmistir. Kavram ve disiinme
yapilari ile uyum saglayacak sekilde; garanti, veri ve destek kavramlarinda kiigtik degisiklikler yapilmistir.
Model sokratik sorgulama teknigi kullanilarak rehberle-bulus davranisi (guideded discovery) igin
islevsellestirilmistir. Tartisma kurami 6geleri similasyonla 6gretim yaziiminda 6grenmeye destekleyici
yapilara donugtirilmustir.

Destekleme Araglari

Bilisim teknolojilerindeki gelismeler, 6grenmeyi destekleme yapilarinin bilgisayar destekli 6gretim
cevrelerine aktarilmasi ile sonuglanmistir. Destekleme kavrami Vygotsky’'nin yakin gelisim kavrami ile
kullaniimaktadir. Cocugun kendi basina ¢ozebilecegi problem seviyesi ve bir yetiskin veya konuyu daha
iyi bilen bir akrani ile ¢6zdUgi problem seviyesi arasindaki potansiyel farka isaret etmektedir (Wertsch,
1985). Kalabalik siniflar igcin veya bireysel 6grenme igin, 6grencinin gelisimini destekleyecek problem
¢0zUmUnU iceren yazilimlar gelistirilmistir. Basarili galismalara ornek olarak EMILE (Guzdial, 1995),
Knowledge Integration Environment (KIE) (Davis ve Linn, 2000), Model-It (Jackson, Krajcik, ve Soloway,
1998; 2000) verilebilir. Kavramsal degisim calisan arastirmacilar, bilginin kuramsal olarak yapilandirmasi
ve bilissel yapinin degerlendirilmesi icin bazi stratejiler 6nermislerdir. Bu dnerilerden bazilari sunlardir:
ogrenci etkilesimlerinin analizi (Hogan ve Fisherkeller, 2000), yapilandiriimis gériismeler (Southerland,
Smith, ve Cummins, 2000), kavram haritalari (Edmundson, 2000), hiper metinler (Gall ve Hannafin,
1994), simiilasyon (de Jong, 1991; Reigeluth ve Schwartz, 1989) ve modelleme cevreleri (diSessa,
Abelson ve Ploger, 1991). Similasyon ortaminda, bilimsel-bulus ile kavramlarin 6grenilmesinde 6grenin
nasil desteklenecegi halen ¢alisiimakta olan bir konudur.
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Bilgisayar Simulasyonlari ve Bilimsel-Bulusla Ogrenme

Bruner’in bulus yoluyla kavram 6grenme c¢alismalari bilimsel-bulugla 6grenme yaklasimina temel
olmustur. Bilgisayar similasyonlari kavramsal veya operasyonel (De Jong, 1991) olabilecegi gibi statik-
dinamik, sayisal-sozel, basit-karmasik olarak da siniflandirilabilir (Van Joolingen ve De Jong, 1991a;
Brant, Hooper, ve Sugrue, 1991; Coleman ve Randall, 1986). En basit haliyle 6grenen, simiilasyon
ortaminda giris degiskenlerini kontrol ederek, ardisik sonuglari gézlemler (Reigeluth ve Schwartz, 1989).
Hipotezleri test eden 6grencinin siire¢ sonunda, similasyondaki modele iliskin genellemeleri (kavram,
ilke vb.) kesfetmesi beklenir. Kuramsal olarak distndigiimiizde similasyonun kendi kendine bulusla
6grenmeye en uygun yapicl 6grenme araclarindan birisi olmasi beklenir. Ancak pek ¢ok ¢alismada bulus-
temelli similasyonla 6grenme ile dogrudan 6gretim arasinda basari farkina rastlanmamistir (6rn. Rivers
ve Vockell, 1987; Carlsen ve Andre, 1992; Chambers vd., 1994; Bangert-Drowns, Kulik, ve Kulik, 1985).
Bazi calismalar 6zel 6gretici yazilimlarin daha basarili oldugunu goéstermistir (Rieber, 1990; Rieber ve
Parmley, 1995). Buna karsin bazi ¢alismalar da similasyonla 6grenme basarili bulunmustur (Grimes ve
Willey, 1990). Calisma sonuglari tutarli gorinmemektedir.

Bulus temelli similasyonlarla 6grenmenin basarisizlik ile sonuglanmasi pek ¢ok nedenle agiklanabilir:
hipotezin ne oldugunun veya nasil oldugunun bilinmemesi (Njoo ve De Jong, 1993); hipotezlerle
toplanan verilerin iliskilendirilememesi (De Jong ve Van Joolingen, 1998); hipoteze aykiri goériinen
verilerin gozardi edilmesi (Chinn ve Brewer, 1993); hipotezi clrliten verilere ragmen hipotezin
gercekliginde israr edilmesi (ya da tersi) (Dunbar, 1993); reddedilmesi olasiligl ylksek goriinen
hipotezlerden (ve test edilmesinden) kaginmak (Klayman ve Ha, 1987; Klahr, Fay, ve Dunbar, 1993; van
Joolingen ve de Jong, 1993); 6zellikle hipotezi dogrulayacak verilerin aranmasi (dogrulama yanilgisi)
(Quinn ve Alessi, 1993); bir denemede birden fazla degiskenin denenmesi (Glaser vd., 1992); hipotezle
hic ilgisi olmayan deneylerin yapilmasi (Van Joolingen ve De Jong (1991b; 1993); bir dizi degiskeni birkag
kez denerken en 6nemli degiskenlerin gdzden kagiriimasi (Kuhn, Schauble, ve Garcia-Milla, 1992);
deneylerin hipotezi test etmek veya kavramsal modeli anlamaya galismak yerine istenen sonuca ulasmak
veya istenen etkiyi yaratmak igin yapilmasi (muhendislik yaklasimi) (Schauble, Glaser, Raghavan ve
Reiner, 1991) gibi. Simulasyon ortamindaki 6grenmelerde basarisizlik nedeni bunlardan biri veya birkagi
olabilir. Ayni similasyon da bile 6grenenden 06grenene gore nedenler farkhlasabilir. Hatta ayni
simulasyon da ayni 6grenen igin bir kavramdan digerine 6grenme diizeyi ve 6grenememe nedenleri
farklilasabilir.

Bazi ¢alismalarda, bulus yoluyla 6grenmede basarili olan ve olmayan 6grencileri ayirteden 6zelligin
diizenleme siregleri oldugu belirlenmistir (Lavoie ve Good, 1988; Simmons ve Lunetta, 1993; Shute ve
Glaser, 1990, Glaser vd., 1992). Sistematik planlama, izleme, veri yonetimi, verilere gercekgi yaklasim,
not alma (Lavoie ve Good, 1988), sistematik veri kaydetme (Schauble vd., 1991) iyi bir bulusgunun
ozellikleri olarak tanimlanmistir. De Jong ve Van Joolingen (1998) &grencilerin similasyonla
ogrenmelerini destekleyecek Ogretim stratejileri onermislerdir. Similasyonla birlikte alan bilgisine
ulasilabilmesi; similasyonlarin, oyun, soru, alistirma gibi stratejilerle desteklenmesi; karmasik
durumlarda ilerleme modelinin segilmesi; similasyonun diger strateji birlesimleri ile kullaniimasi bu
onerilerden bazilaridir. Ancak arastirmacilar hipotez destegi, deney ipuclari, gézlem destek araglari,
tahmin destegi gibi stratejilerin ise yarayip yaramayacaginin arastirilmasi gerektigini bildirmislerdir.

Tasarim Siireci
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ilk asamada klasik kavram 6geleri Toulmin modelindeki tartisma 6geleri ile uyumlu duruma
getirilmistir. Asamalar bu baslik altinda tablolastiriimistir (Tablo1). Bulusla 6grenmede, 6grenenin temel
gorevleri, problemin tanimlanmasi, hipotezin belirlenmesi, deney kurulumu, gézlem, veri toplama, veriyi
yorumlama, sonuglarin denenmesi ve tahminde bulunmadir (Friedler, Nachmias ve Linn,1990). ikinci
asamada bulusla 6grenme modeline gore akis semalari (Sekil 1a,b) hazirlanmistir. Literatiirde 6grenme
destegi olmayan karmasik similasyonlarin 6grenme yanilgilari olusturulacagi belirtilmistir (Hannafin ve
Land, 2000). Sinif icinde 6grencinin 6n-6grenmelerinin ve deneyimlerinin agiga ¢ikariimasi igin basarili
ogretmenlerin en sik basvurduklar teknik soru sormadir. Kavram yapilari dogrultusunda ikinci asamada
bulusla 6grenme siirecine uyumlu hale getirilen tartisma 6geleri; liclincli asamada, sokratik sorgulama
teknigi kullanilarak, similasyonda 0Ogrenenin akil yidritmesine rehber olabilecek sorular haline
dénistiirilmistir. Bu dénistiirme asagidaki tabloda verilmektedir. Ogrenciler simiilasyonda sorulan
sorulara cevap verip, cevaplarini kaydetmek, kontrol etmek ve c¢alisma sonunda hipotezleri
dogrultusunda ikna edici bir metin hazirlamakla sorumludurlar. Destekli similasyon (Sekil 1b) ve
desteksiz simulasyonlar (Sekil 1a) icin hazirlanmis olan akis semalari makale sonunda verilmistir. Rehber
soru ornekleri ise yine makale sonunda verilen yazilim sayfasi (Sekil 2a,b,c) 6rneginden incelenebilir.
Toulmin’in tartisma kuraminin bilimsel-bulus yoluyla 6grenmeye uyarlandigi modelin uygulanmasi igin 8.
Sinif genetik Unitesi segilmistir. Bu Unite kavram yanilgilarinin yaygin oldugu literatlr de belirtildigi igin
secilmistir (Schonfeld, 2000; Ferrari, Michelene ve Chi, 1998). Unite icin simiilasyon hazirlanmistir. Siireg
ve yazilim genetik konusunda uzman olan iki kisi tarafindan degerlendirilmistir. Pilot ¢alismalar sonunda
similasyonda gerekli diizenlemeler yapilarak, puanlama rehberi hazirlanmistir. Puanlama rehberi ile
uygulama sonrasi 6grencilerin metinleri bagimsiz kodlamacilar tarafindan kodlanmistir, givenirlik
oldukga yliksektir.

Uygulama Sonuglari ve Tartisma

Koroglu (2009) modeli 8. Siniflarin genetik Unitesi icin gelistirmis oldugu similasyona uygulamistir.
Deneysel ¢alismada 4 grup vardir: 1. Grup Ogretmenle 6grenen grup; 2. Grup klasik 6gretim tasarimina
gore hazirlanan similasyonla 6grenen grup; 3. Grup modelin uygulandigi tartisma 6geleri destekli
similasyon ile 6grenen grup; 4. Grup modelin uygulandigi tartisma Ogeleri destekli similasyonla
6grenen ayni zamanda kisa tartisma 6geleri 6gretimi yapilan grup. Gruplar basari testi ve ikna edici-akil
ylratme yazilari ile degerlendirilmistir. Yazilar tartisma o6geleri temelinde iki bagimsiz kodlamaci
tarafindan incelenmistir. Modelin uygulandigi simiilasyon versiyonlari ile 6grenim goéren 3. ve 4.
Gruplarin, klasik similasyon ve 6gretmenle 6grenen 1. Ve 2. gruplardan her iki degerlendirmede de
(tartisma 6gelerinin kullaniminda) daha basarili oldugu gorilmastiir. 4. Grup, veri 6gesininde 3. Gruptan
da basarilidir. Arastirma sonucu, modelin uygulandigi, desteklenmis simulasyonlarin 6grenmede ¢ok
etkili oldugunu gostermektedir. Bu calismada, reddedici (clritme) 6gesinde gruplar arasinda fark
bulunmamistir. Bunun nedeni, reddedicinin 6gretiminde destekli-simulasyonun basarili olamadigl
seklinde yorumlanabilir. Baska bir aciklama ise literatiirde sik sik s6z edilen, hipotezi ¢lrliten, hipoteze
aykiri olan kanit veya kuralin gérmezden gelinmesi (avoiding disconfirming evidence) egilimi olabilir. Bu
durumda sorun daha fazla 6rnek olmayanlarin kullanilmasi ile ¢dziilemeyecektir. Modelin uygulandigi
simulasyon g¢alismalarina ek olarak, tartisma ve ikna edici bilimsel-yazma galismalari (reddedici 6gesinin
vurgulandigl) faydal olacaktir. Aykiri-uyumsuz durumlar (discrepant events) ile 6grenciye hipotezi
clruten kaniti gormezden gelme egilimini farketmeyi ve kontrol etmeyi 6gretmek gereklidir. Aykiri
durumlar, kavramlar arasi farklilar ve benzerlikleri icermeli; degiskenlerin birbirleri ile etkilesimlerinin
gozlenmesini ve ifade edilmesini saglamalidir. Ama daha da o6nemlisi aykiri durum 06grenenin
kavrayisindaki boslugu farketmesini ve sorgulamasini saglayacak giidiileme mekanizmalarini harekete
gecirecek nitelikte olmalidir.

Timevarimsal 6grenme yaklasimi veya bulus yoluyla 6grenme stratejilerini temel alan karmasik
simulasyonlarin kavrayis yanilgilari yaratabilecegi belirtilmistir. Yapici 6grenme cevreleri ile uyumlu olan
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kuram temelli ve etkinlik temelli kavram gelisim yaklasimlarina gore, 6grenen durumlari kisisel-kuramlari
ve deneyimleri ile algilar, agiklar ve tepki verir. Bu nedenle yeni 6grenmeler igin hali hazirda mevcut veya
gelisebilecek olan kavrayis yanilgilarinin gorlinur hale getirilmesi gerekmektedir. Bulug yoluyla kavramsal
gelisimin desteklenmesi i¢in Toulmin tartisma modeli, sokratik sorgulama teknigi ile similasyon yapisina
uygulanmistir. Gozlem ve gozlenenlerin yansitiimasinda model ve modelin uygulandigi similasyon
oldukga basarilidir. Yonlendirici sorular vasitasiyla 6grenenin kendi kisisel-kuramsal yapisini agiga
cikarmasi ve yeni 6grendikleri ile birlestirmesi saglanmistir. Bu ¢alisma semalarin bireyselliginin 6gretim
tasarimi igin sinirlilik olmaktan nasil ¢ikarabiliriz sorusuna cevap aramistir. Ek olarak bilimsel-ikna edici

yazma calismalari 6nerilebilir.

Tablo 1.

Simulasyonla Ogrenme icin Akil Yiritme Destek Yapilart Modeli

Yazilim Yapisi

Ogrenci: Akil
yiiritme

Bulusg Sureci

Kavram Yapilari

Toulmin Modeli

Problemin metin

halinde sunulmasi,
gerekli veya uygun
oldugunda metnin

gorselle desteklenmesi

Verilen durumdaki
iliskisel veya nedensel

Ogelerin neler oldugunu

sorulmasi

Simulasyonun
sunulmasi

Simulasyonun
baslatiimasi

Simulasyon oncesi
tahminler ile

similasyonda izlenenin

farkli olup olmadiginin
belirlenmesi

Benzerlik ve farkliliklarla

ilgili ek agiklama
istenmesi

Orijinal veya alternatif
hipotezlerle ile ilgili

¢Ozimlerin yazili sekilde

sunulmasi
Sinif tartismasi

Yeni ve eski durumlara

ulasmanin saglanmasi

Verilen durumda neler Problemin

oldugunu veya neler
olmadigini okuma,
farketme, anlama

Ogrencinin deney
oncesinde verilen
durumla ilgili
tahminde bulunmasi

Simulasyonda
maniplle edilecek
degiskenlerin
incelenmesi

Deneyle ilgili notlarin
alinmasi

Hipotez ile gbzlem
sonuglarinin
karsilastiriimasi

Gerekli oldugunda
orijinal hipotezin
diizenlenmesi veya
yeni bir hipoteze
donistirilmesi

Kavramsal anlayis
temelinde ¢6ziime
ulasma

Kavramsal anlayisin
savunulmasi

Uygun oldugunda yeni
deneyler denenmesi

tanimlanmasi

Hipotezin ifade
edilmesi

Deneyin
tasarlanmasi
Degiskenlerin
kontrol edilmesi
Gozle

Veri toplanmasi
Verinin incelenmesi

Yorumlama

Yorumlama

Yorumlama

CozUmin
savunulmasi

Sonuglarin
uygulanmasi Yeni
tahminlerin
yapilmasi

Soyut kavramin 6rnek
olani veya 6rnek
olmayani

Ornek durumda
durumla ilgili
kavramlarin veya
kavramlarla ilgili
niteliklerin tahmin
edilmesi
Degiskenlerin verilen
Ornekte tespiti

Sonuca dogru 6rnek
durumun veya 6rnek
olmayan durumun
acklanmasi

Olasi yanilgilarin,
uzlasmzligin veya
ilgisiz 6zelliklerin
tespiti

Akil ylrGtmenin tutar

bir kavramsal model
olugturmak igin
netlestirilmesi

Durumla ilgili tutarh
(veya kismen)
kavramsal modele
ulasma: dengeleme
Kavramsal modelin
sunulmasi

Kavram 6grenme
dongilistiniin yeniden
baslatiimasi

Verinin sunulmasi

Alt-iddialara
ulastirabilecek, veriyi
destekleyen
garantilerin ve
desteklerin
tanimlanmasi
Verideki degiskenlerin
kontrol edilmesi

iddiaya yonelten veri
ve reddedicilerin
saptanmasi

Olasi reddedicilerin
tespiti ve
tutarsizhiklarin
incelenmesi

Reddedicilerin kontrol
edilmesi, veri, garanti,
destekler ve iddia
arasindaki baglarin
akil yiriatme yolu ile
kurulmasi

Glgli alt-iddialar,
veri, destek ve
garantilerin
olusturulmasi
iddianin savunulmasi
ve karsit gorisiin
curatilmesi

Yeni iddialara ulasma
donglisinin
baslatiimasi
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Presenting data

Questioning for claim

Student is presenting claim

Students is examining simulation

Figure 1.a Flowchart for nonscaffolded-simulation
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A Flowchart of Reasoning Scaffold Model for Instructional Simulation/Software

Questioning for the claim

/ Student is predicting the result /

l Questioning for warrant and data

/ Student is predicting warrant and data /

Student manipulating variables in simulation to
discover causal relations

'

/ Student is taking notes and reasoning /

/ Student is presenting claim and related warrant support /

Questioning for integration
of claim (result), data
(example) and warrant
support (attribute)

o joning first predicti
and observation results
after manipulation- trial in
simulation

Questioning for
what went wrong

is recog g
Student is integrate and correcting their
claim, data and warrant mistake or
support misconceptions
Student is writing
‘> | their study report

v

Students are sharing
their reports with each
other and discussing

Figure 1.b Flowchart for scaffolded simulation
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Kuzey Kuthu'nda yagayan tilkiler golde
yagayan akrabalanna gore daha kiigiik
kulak kepgesine sahiptir.

Sence bu durumun nedeni nedir?

Etkinlik-3

Boyle Digiinmenin Nedeni Nedir?

BU DURUMUN SEBEBI
CEVRESEL FAKTORLER
NEDENIYLE MEYDANA GELEN
TUR ICI FARKLILIKLAR OLABILIR.

Geri

Tleri

Figure 2.a Simulation page: Question prompts
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The section for warrant support, reproducing
generalization, discovering causal relations by repeating
phenomenon underinvestigation, manipulating variables
under variety of conditions in simulation

BAAEadtidsidasiasiaseasasat

Mote taking pad
for reasoning and
results of their
finding

Figure 2.b Simulation page: Question prompts
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Question for displaying warrant support and claim

Etkinlik-3

Simillasyoadaki phlemlerinden glardym seang wedir?

okl biudsk: hepsgesnn Db
sy colagespda zur bk Maer ¢
gt e acalpor. kubuply g ke b

Written notes
from previous
analysis if
needed

Seain diy similavyonn idedikien soara
vardp sowsg benrer mi?

- ——

_—

If their answer is
yes, asking then
to explain causal
connection

-—

Senin dijinces e similasyons idedikien soars
vardipe soseg arasmdalks fark oedic?

between claim,
support and
data in detail i

If their answer is no,
asking to explain
what the difference
is; expecting them to
realize their mistake.

Asking for similarity
or differences in
their prediction
before simulation
and observation
after manipulation
the simulation

Figure 2.c Simulation page: Question prompts
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