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Oz

Argiiman iiretme becerisi fen bilimleri dersi 6gretim programinda 6grencilere kazandirilmasi gereken
onemli beceriler arasindadir. Ilgili becerinin kazandirilip gelistirilmesinde Ogretmenlerin rolii
yadsinamaz. Bu nedenle bu arastirmada sinif 6gretmenlerin argliman iiretme becerilerinin farkl
degiskenlere gore analiz edilmesi amaclanmaktadir. Arastirma 2021-2022 egitim ve dgretim yilinda
Marmara Bolgesi’nde yer alan bir biiyiiksehire bagh ilgede yedi farkli okulda gérev yapan 70 sinif
Ogretmenin katilimi ile gerceklestirilmistir. Arastirma nicel arastirma modellerinden biri olan tarama
modeline gore tasarlanmistir. Katilimcilari amagli 6rnekleme yontemlerinden biri olan kolay
ulagilabilir durum 6rnekleme yontemi ile belirlenmistir. Veriler katilimcilara ilkokul fen bilimleri
Ogretim programi (3 ve 4. sinif) kapsaminda argiiman {iretmeleri saglanarak elde edilmistir. Sinif
Ogretmenlerinin  Urettigi  arglimanlar derece puanlama anahtar1  kullanilarak  puanlara
doniistiiriilmiistiir. {lgili puanlarin analizinde Mann Whitney U Testi (U) ve Kruskal Wallis H Testi
(¥®» kullanilmistir. Arastirma sonucunda siif Ogretmenlerinin argiiman iiretme becerilerinin
“geligtirilmeli” diizeyinde oldugu saptanmistir. Ayrica argliiman iiretme beceri puanlari, cinsiyet ve
egitim diizeyi degiskenlerine gore farklilastigi tespit edilmistir. Bunlara ek olarak argiiman iiretme
beceri puanlari, mesleki kidem yili ve sorumlu oldugu smif diizeyi degiskenlerine gore
farklilasmadigi saptanmigtir. Bu sonuglar baglaminda &gretmen yetistiren kurumlarin ders

miifredatina argliman siiregleriyle ilgili bir ders eklenmesi 6nerilebilir.
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modeli
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Giris
Fen egitimin en biiyilk amaci, bireyleri bilim okuryazar1 olarak yetistirmektir. Bilim
okuryazar1 olan bireylerde su 6zelliklerin olmasi beklenir: Bilimsel bilginin olusum siireci
ve dogasini bilir, bilimsel bilgiyi kullanmasini bilir, elestirel diisiinme, problem ¢ézme gibi
iist diizey diistinme becerini kullanir, etkili kararlar verebilir, iletisim ve etkilesim becerileri
geligmistir ve is birligi yapar (Cepni, 2016; Milli Egitim Bakanligi (MEB), 2018) seklinde
siralanmistir. Bireylerin bilim okuryazari olarak yetismesine katki sunacak unsurlardan biri
arglimantasyondur. Arglimantasyon kavraminin anlasilmasi i¢in once argiiman kavrami
bilinmelidir. Argiiman; bilimsel tartismalar sirasinda ise kosulan iddia, veri, gerekge,
destekleyici, reddedici ve sinirlayicidan olusan bilesenler olarak tanimlanabilir. S6z konusu
bilesenleri bir araya getirme siirecine ise argiimantasyon denir (Simon, Erduran ve Osborne,

2006). Alan yazinda argiimantasyon kavramina iliskin diger bazi tanimlamalar da mevcuttur.

Buna gore argiimantasyon; bilimsel bilginin gelistirildigi ve dogrulandigi bir siirectir.

Argiimantasyon, bilimi uygulayanlarin sdylemidir (Newton, Driver ve Osborne, 1999).

Argiimantasyon; bir konu, problem, diislince ile ilgili iddialarin ortaya konuldugu ve

desteklendigi, yine iddialarin dogrulugunun ya da yanhshiginin belirlenmeye calisildigi,

bireysel veya grupla gergeklestirme firsati sunan, Ogrencilerin iletisim ve etkilesimini
saglayarak onlar1 aktif kilma imkam taniyan bir siiregtir (Apaydin, Kandemir ve Ozyiirek,

2017). Argiimantasyon, bir bakis acisinda ifade edilen oneriyi hakli ¢ikaran veya reddeden;

bu Onerinin kabul edilebilirligine yonelik elestiride bulunanlar1 ikna etmeyi amaglayan

sozlii, sosyal ve rasyonel bir etkinliktir (van Eemeren ve Grootendorst, 2004).

Argiimantasyon, ilgili alanlarda tanimlanan uygun karar vericilerin baglilig1 kabul etmesi

veya reddetmesi i¢in iddialar gelistirme, destekleme, elestirme ve degistirmenin iletisimsel

stirecidir (Rieke vd., 2013). Argiimantasyon sadece gliniimiizde degil, bilim tarihi boyunca
olgularla ilgili ortaya atilan her teorinin degerlendirilmesinde kullanilarak bilimsel bilginin
olusturulmasina katki saglamistir. Bu nedenle argiimantasyon bilimin 6nemli bir bileseni
haline gelmistir (Aslan, 2010). Fen egitiminde argiimantasyon kullanimindaki gelismeler
Toulmin'nin (1958) calismasina dayanmaktadir. Toulmin tarafindan gelistirilen s6z konusu

model argiimantasyonun teorik perspektifinin temelini olusturur (Cepni, 2016). ilgili
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modelde (Sekil 1.) iddia, veri ve gerekge temel bilesenleri olusturmaktadir. Bu bilesenler

disinda iiretilen argiimanlarin gilicliiliigiini arttirmak adina destekleyici, niteleyici ve
reddedici bilesenleri kullanilabilir (Sampson ve Clark, 2008; Timay ve Koseoglu, 2011).
Uretilen argiimanin giiclii olmasi igerdigi bilesen sayisina baglidir. Bundan dolay1 bilesen
sayis1 arttikca iiretilen argiimanlar daha karmasik ve giiclii olur (Erduran vd., 2014; Tiimay

ve Kdseoglu, 2011).

Sekil 1
Toulmin'in Argiimantasyon Modeli Bilesenleri (Cepni, 2016).

| Niteleyici ]

Veri I l \l/ i iddia

| Gerekee ’

Reddedici

O

| Desteldeyici I

Toulmin'in argiimantasyon modelinin ana ve yardimci bilesenlerinin tanimlari
sOyledir (Aktamis ve Higde, 2015; Cepni, 2016; Dawson ve Venville, 2010; Toulmin, 2003;
Tiimay ve Koseoglu, 2011): Iddia; bir sonug, bir dnerme, bir sav, bir diisiince, bir hipotez
olabilir. Veri; iddiay1 destekleyen ve kuvvetlendiren kanitlardir ve iddiayr giliglendiren en
onemli unsurdur. Gerekge; iddia ve veriler arasindaki iliskinin agiklamasidir. Ilkeler ve
kurallardan olusur. Genel ifadeler igerir. Destekleyici; gerekgeyi desteklemek icin temel
varsayimlardir. iddiay1 giiclendiren ek deliller olarak belirtilebilir. Niteleyici; iddianin dogru
oldugu belirli kosullardir. Her zaman, nadiren, genellikle, biiyiik olasilikla, kesinlikle,
imkansiz vb. gibi ifadelerden olugur. Ciiriitiicli; alternatif veya karsit iddialari, verileri ve
gerekceyi reddeden ifadelerdir. Iddialarn  gegerli olmadigi durumlarn belirtir.
Argiimantasyon siireci 6grencilere akil yiiriitme ve bilimsel siire¢ becerileninin gelistirilmesi
basta olmak iizere 6nemli faydalar saglar (Apaydin ve Kandemir, 2018; Aydin ve Kaptan,
2014). Ogrencilerin fen egitiminde problem ¢dzme becerilerini gelistirir. Ogrenme
zorluklarinin giderilmesine katkida bulunarak fen kavramlariin daha iyi anlagilmasina katki

verir. Ogrencinin Ogrenme siirecinde merakli olmasmi saglar. Anlamli dgrenmenin
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gerceklesmesini destekler. Ogretmen ve Ogrencilerin kendilerini ifade etme becerilerini

gelistirir. Kavram yanilgilarinin giderilmesinde olduk¢a dénemlidir. Ogrencilerin bilimsel,
elestirel, yaratici diisiinme becerilerinin ortaya ¢ikmasi ve niteliginin artmasinda rol oynar.
Bilimin dogasinin anlasilmasini saglar. Fen bilimleri dersine yonelik olumlu tutum gelistirir.
Akademik basarty1 (Kurt vd., 2022) arttirir. Ogrenilen kavramlarin gergek yasama
aktarilmasini kolaylastirir. Son olarak da 6grencilerin sosyobilimsel konulara (Dawson ve
Venville, 2010) ilisgkin duyarliligmi arttirir.  Yukarida belirtilenlerden  hareketle,
argiimantasyon sayesinde 6grencilerin ozgiivenleri gelisir ve sorumluluklar artar (Kabatas-
Memis, 2014). Newton vd. (1999) yapmis olduklar1 calismada fen egitiminde
arglimantasyonun kullanilma nedenlerini su sekilde agiklamistir: Birincisi, &grenciler
tartismaya girdiklerinde, bilimsel tartigmanin kurallarini, dilini ve bilimsel bilginin nasil
yapilandirildigin1  anlamaya baslarlar (Bricker ve Bell, 2008). Ikincisi, ogrenciler
arglimantasyon siirecine katilarak tartismaya aktif olarak katilirlar ve ortaya ¢ikan bilimsel
anlayislar1 hakkinda konusabilirler. Uciinciisii, argiimantasyon becerilerinin fen egitiminin
Otesinde bir degeri vardir. Genglerin hem s6zlii hem de yazili olarak mantikli ve tutarl bir
sekilde akil yiiriitme, elestirel diisiinme, argiimanlar1 anlama ve sunma becerisi; onlarin
topluma tam olarak katilmalarini saglar ve bu durum da demokratik bir toplumda egitimin
arzu edilen bir ¢iktisidir. Gilinlimiizde fen egitimi, bireylerin ulusal tartismalara katilma ve
hayatlarini etkileyen bilim konular1 hakkinda bilingli karar verme becerisine sahip olmalarini
amaclamaktadir. S6z konusu beceriyi kazandirma ve gelistirmede etkili modellerden biri de
Toulmin argiimantasyon modelidir. ilgili model fen egitiminde kanita dayali karar vermenin
kalitesini artirilmasina katki sunan etkili bir strateji olarak ortaya ¢ikmaktadir (Dawson ve
Venville, 2010). Driver vd. (2000) gerceklestirdikleri ¢aligmada; 6grencilerin simdi ve
gelecekte karar vermelerine yardimer olacak fen egitiminin merkezi bir bileseninin,
arglimantasyon siireci oldugunu vurgulamaktadir. Argiimantasyon becerilerinin dgrencilere
kazandirilmasinda, 6gretmen yeterliligi 6nemli etkenlerden birisidir (Kandemir ve Apaydin,
2018; Tiirkmenoglu ve Copur, 2021). Ciinkii argliiman iiretme siirecinin etkili ve verimli bir
sekilde uygulanabilmesi i¢in 6gretmenin arglimantasyonun dogasi ve takip edilecek siireg
hakkinda yeterli donanima sahip olmasi gerekir. Bunun yaninda 6grencilerin iddialarini
ozgiir bir sekilde ifade edebilecegi, iddialarin1 destekleyebilecegi ve arkadaslarinin
iddialarim1 ¢iirlitmek amaciyla karsit argiimanlar1 ortaya koyabilecegi; ortaya konulan
iddialara yonelik farkli goriislerin ileri siiriilebilecegi tartisma ortamlari da olusturmalidir
(MEB, 2018). Bundan dolay1 6gretmenlerin argiiman iiretme siirecine yonelik bilgi ve beceri

sahibi olmalar1 onemlidir.
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Alan yazin incelediginde; argiimantasyonun 6grenci tutumlarina etkisi (Apaydin vd.,

2017; Kaptan ve Aydm, 2014; Kingir vd., 2011; Timay ve Koseoglu, 2011),
arglimantasyonun lise &grencilerinin kavramsal anlama ve akademik basarilarina etkisi
(Aslan, 2010), ortaokul 6grencilerinin argiimantasyon becerileri ile akademik basar1 puanlari
arasindaki iliski (Demirel vd., 2017), kimya 0gretmenleri ve kimya 6gretmen adaylarinin
kimya derslerinde kullandiklar1 argiimantasyon siireclerinin belirlenmesi (Yildirir ve
Nakiboglu, 2014), ortadgretim fen siniflarinda 6gretmenlere egitim vererek argiimantasyon
kalitesini arttirma (Simon vd., 2006), lise 6grencilerinin arglimantasyon kalitelerini arttirma
(Cetin vd. 2013), simf 6gretmenlerinin argiimantasyona iliskin goriisleri ve diizeylerinin
belirlenmesi (Tiirkmenoglu ve Copur, 2021) calismalarinin yapildig1 goriilmektedir. Adi
gecen alan yazin calismalarinin ¢ogunlugunun ortaokul ve sonrast egitim kademlerinde
Ogrenci, O0gretmen ve Ogretmen adaylari lizerinde nitel arastirma seklinde yogunlastigi
goriilmektedir. Buna karsin ilkokul diizeyinde yer alan siif O6gretmenleri ve simif
ogretmenligi lisans Ogrencileri ile ilgili nicel arastirmalarin azligr dikkat c¢ekmektedir
(Karaer vd., 2019; Karakas ve Sarikaya, 2020; Tiirkmenoglu ve Copur, 2021). Aragtirma bu
yoniiyle alan yazina katki sunmasi adina oOnemlidir. Ayrica bu arastirma, Ogretim
programinda dgrencilere kazandirilmasi gereken beceriler arasinda yer alan argiiman {iretme
becerisine yonelik sinif dgretmenlerinde farkindalik olusturma bakimindan da onem arz
etmektedir. Arastirmada smif Ogretmenlerinin argliman Tretebilme becerilerinin farkli
degiskenlere gore analiz edilmesi amaglanmaktadir. Bu ama¢ dogrultusunda asagidaki

arastirma sorular1 belirlenmistir.
1. Sif 6gretmenlerinin argliman tiretme diizeyi nedir?

2. Smf Ogretmenlerinin argiiman iiretme diizeyi puanlar1 cinsiyete gore

farklilagsmakta midir?

3. Smif G6gretmenlerinin argiiman iiretme diizeyi puanlart sorumlu oldugu smif

diizeyine gore farklilagmakta midir?

4. Smif Ogretmenlerinin argiiman iiretme diizeyi puanlari 6gretmenin egitim

diizeyine gore farklilasmakta midir?

5. Smf 6gretmenlerinin argliman iiretme diizeyi puanlar1 6gretmenin mesleki yilina

gore farklilasmakta midir?
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Yontem

Bu aragtirma tarama modeline gore tasarlanmistir. Tarama modeli var olan mevcut durumu
ortaya koymak amaciyla yiiriitiilen bir arastirma modelidir (Cepni, 2010). Ilgili model
arastirmaya konu olan olayi, nesneyi, kisiyi var oldugu sekliyle; kendi kosullar1 i¢inde
oldugu gibi etkileme ve degistirme cabasindan uzak olarak tanimlamay1 amaglar (Karasar,
2015). Ayrica biiyilkk Orneklemler iizerinde ¢alisma firsatt sunar. Nitel ve nicel
aragtirmalarda kullanilabilir (Biyiikoztiirk vd., 2016). Bu arastirmada yapilan tiim islemler
Ondokuz Mayis Universitesi Sosyal ve Beseri Bilimler Etik Kurulunun 26.11.2021 tarihli
2021/877 sayili etik kurul kararina istinaden yapilmistir.

Calisma Grubu

Arastirma Marmara Bolgesi’nde yer alan bir biiyiiksehire bagl ilcede yedi farkli ilkokulda
gbrev yapan 70 smf dgretmenin katilimu ile gergeklestirilmistir. Ogretmenlerin 3171 erkek,
39°u kadindir. Ayrica 6gretmenlerin 13’ birinci sinif, 17’si ikinci simif, 18’1 {igiincii sinif,
22’si dérdiincii simif diizeylerinden sorumludur. Ogretmenlerin 55°i lisans mezunu, 15’
yiiksek lisans mezunu (12 erkek, 3 kadin) dur. Sinif 6gretmenlerinin 17’sinin mesleki y1l1 0-
12 yil arasi, 32’sinin 13-24 yil arasi, 21’inin 25-36 yil arasidir. Katilimcilar, amagh
ornekleme yontemlerinden biri olan kolay ulasilabilir durum oOrnekleme yontemi ile
belirlenmistir. Ilgili 6rnekleme ydnteminde arastirmaci kendisine yakin olan, erisilmesi
kolay olan bir durumu secer. Bu durum arastirmaya hiz ve pratiklik kazandirir. Bagka bir
ifade ile bu Ornekleme siireci, arastirmacinin kolayca ulasabilecegi bir Orneklemden

verilerini elde etmesi olarak belirtilebilir (Yildirim ve Simsek, 2018).
Veri Toplama

Arastirmada veri toplama siirecinde katilimcilara ilkokul fen bilimleri 6gretim programi
kapsaminda herhangi bir kazanim hakkinda argiiman iiretmeleri istenmistir. Argliman
iiretme stireci Oncesinde simif dgretmenlerine Toulmin Argiimantasyon Modeli bilesenleri,
modelin uygulanmasi, 6rnek uygulamalar, modelin avantajlari ve dezavantajlar1 hakkinda ii¢
saat bilgilendirmeler yapilmistir. Bu bilgilendirmedeki amag¢ 6gretmenlerin argiiman iiretme
stirecine yonelik on bilgilerinin benzer olmasimi saglamaktir. Ardindan sinif 6gretmenleri
ilkokul fen bilimleri 6gretim programi kapsaminda herhangi bir kazanim hakkinda argiiman

liretmeye baslamistir.
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Veri Analizi
Aragtirmada sinif 6gretmenlerin iiretmis oldugu argiimanlar Tablo 1°’de yer alan dereceli
puanlama anahtar1 (Rubrik) dikkate alinarak puanlanmistir. Rubrik gelistirme siirecinde ilk
once alan yazin taranmistir (Aktamis ve Higde, 2017; Erduran vd., 2004; Osborne vd., 2004;
Sadler ve Fowler, 2006; Uluginar vd., 2021). Sonra taslak olarak hazirlanan form iki alan
uzmaninin incelemesine sunulmustur. Alan uzmanlarinin goriisleri dogrultusunda gerekli

diizeltmeler yapilarak forma son sekli verilmistir.

Tablo 1

Argiiman Seviyelerine Iliskin Dereceli Puanlama Anahtar

Puan  Puan aralig Olgiitler

Argiiman {retme siireci tam olarak dogru anlagilmigtir. Argiiman

3,21-4,00
4 iiretme siirecinde temel bilesenlere, yardimei bilesenlere ve bunlarla
(Cokiyi) ilgili yeterli agiklamalara yer verilmistir.
2 41-3.20 Argiiman tiretme siireci biiyiik Ol¢lide anlagilmistir. Argliman iiretme
3 ' stirecinde temel bilesenlere ve bunlarla ilgili yeterli aciklamalara yer
(Iy) verilmistir ancak yardimei bilesenlere yer verilmemistir.
Argiiman iretme siireci kismen anlagilmistir. Argiiman iiretme
5 1,62-2, 40 stirecinde iddia ve veri bilesenlerine yer verilerek baslangic yapilmis
(Orta) ancak devami getirilemeyerek siire¢ sonlandirilmigtir. Ayrica veri temel
bileseniyle ilgili 6Gnemli hatalar mevcuttur.
081 L6l Argliman iretme siireci kismen anlagilmistir. Argiiman {iretme
1 ’ o . , strecinde sadece iddia bilesenine yer verilerek baslangic yapilmis
(Gelistirilmeli) o
ancak devami getirilemeyerek siire¢ sonlandirilmistir.
0-0.80 Argiiman iiretme siireciyle ilgili herhangi bilesene ve agiklamaya yer
0 verilmemistir. Siire¢ hakkinda ¢ok zor ya da bilmiyorum gibi ifadelere
(Yetersiz)

yer verilmistir.

Uretilen argiimanlar bilesen sayis1 ve bilesenler hakkindaki agiklamalar dikkate
aliarak iki uzman tarafindan puanlanmistir. Puanlar arasi1 Sperman Sira Farklar1 Korelasyon
Katsayis1 0,98 olarak hesaplanmistir (Atilgan, 2009). Sonra elde edilen puanlarin normallik

varsayimini karsilayip karsilamadigr analiz edilmistir. Saglanan veriler dogrultusunda
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(Tablo 2; Tablo 3; Tablo 4; Tablo 5) verilerin normal dagilmadigi tespit edilmistir (p<0.05).

Bu baglamda verilerin analizinde Mann Whitney U Testi (U) ve Kruskal Wallis H Testi (?)
kullanilmistir (Kilmen, 2015). Etki biiyiikliigii (r), 0,1 <r ise diisiik diizeyde; 0,3 <r ise orta
diizeyde; 0,5<r ise yiiksek diizeydedir (Cohen, 1988).

Tablo 2

Arastirma Degiskenlerine Iliskin Verilerin Normallik Testi Sonuclar

Kolmogorov-Smirnov Shapiro-Wilk
Cinsiyet Erkek ,000 ,000
Kadin ,000 ,000
Smnif diizeyi 1. smif ,040 ,010
2. smf ,001 ,001
3. sif ,001 ,001
4. simf ,000 ,000
Egitim seviyesi Lisans ,000 ,000
Yiiksek lisans ,000 ,000
Mesleki kidem yili ~ 0-12 yi1l arast ,024 ,003
13-24 yil arast ,000 ,000
25-36 yil arasi ,000 ,000
p>0,05
Bulgular

Arastirmanin bu bdliimiinde sinif 6gretmenlerinden elde edilen verilerin analizine ait

bulgulara yer verilmistir.
Birinci Arastirma Sorusuna Ait Bulgular

Birinci aragtirma sorusu baglaminda dgretmenlerin argiiman iiretme seviyeleri incelenmistir.

Saglanan bulgular asagidaki tabloda verilmistir.
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Tablo 3

Argiiman Uretme Beceri Diizeylerine Yonelik Puanlara Iliskin Betimsel Istatistikler

N X S

Argiliman iiretme seviyesi 70 1,52 1,65

Tabloda yer aldig1 gibi, sinif 6gretmenlerin argliman iiretme beceri puan ortalamasi
X=1,52 olarak hesaplanmistir. Tablo 1°’de yer alan dereceli puanlama anahtarma
bakildiginda bu degerin karsili§i gelistirilmeli segenegi olarak goriilmektedir. Siif

Ogretmenleri tarafindan iiretilen bazi argiiman 6rnekleri ekte verilmistir (Ek-1).
Ikinci Arastirma Sorusuna Ait Bulgular

Ikinci aragtirma sorusu baglaminda siif 6gretmenlerinin argliman {liretme beceri puanlari

cinsiyete gore karsilagtirllmistir. Bulgular asagida verilmistir.

Tablo 4

Cinsiyete gore Argiiman Uretme Beceri Puanlart Arasinda Yapilan Mann Whitney U Testi

Bulgulart

Cinsiyet N Sira Sira U Z P r
ortalamasi toplami

Erkek 31 43,10 1336,00 369,000  -2,991 ,003 0,36

Kadin 39 29,46 1149,00

Toplam 70

p<,05

Tablo 4’e gore, simif 6gretmenlerinin argiiman iiretme beceri puanlarinda cinsiyet
degiskeni bakimindan manidar bir fark oldugu gozlenmektedir (U= 369,000, Z=-2,991,
p<,05). Bu farkliligin kimin lehine oldugunu tespit etmek amaciyla sira ortalamasi degerleri
incelenmistir. Bu baglamda Tabloda 4'e gore, erkeklerin sira ortalamasi degerinin (43,10)
kadinlarin sira ortalamasi degerinden (29,46) yiiksek oldugu goriilmektedir. Ayrica bu veri
icin etki biiylkligiiniin (r=0,36) orta diizeyde oldugu hesaplanmistir. Buna gore argiiman
tiretme becerisindeki degiskenligin, ,36'sinin cinsiyet degiskeni ile acgiklandigi ifade
edilebilir.
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Uciincii Arastirma Sorusuna Ait Bulgular

Ucgiincii arastirma sorusu baglaminda smif dgretmenlerinin argiiman iiretme beceri puanlar
sorumlu olduklar1 sinif diizeylerine gore analiz edilmistir. Saglanan sonuglar asagida

verilmistir.
Tablo 5

Simif Ogretmenlerinin Sorumlu Oldugu Sinif Diizeyine Gore Argiiman Uretme Beceri

Puanlari Arasinda Yapilan Kruskal Wallis H Testi Bulgulart

Smif diizeyi N Sira sd v P
ortalamalari

1, smif 13 37,77 3 , 588 ,899

2, smf 17 34,97

3, sif 18 36,97

4, simf 22 33,36

Toplam 70

p<,05

Tablo 5'teki analiz sonuglarma gore smif 6gretmenlerinin sorumlu oldugu sinif
diizeyleri bakimindan argiiman {iiretme beceri puanlart arasinda manidar bir fark

bulunmamastir (¥*(3)= 0,588, p=,889>,05).
Dordiincii Arastirma Sorusuna Ait Bulgular

Dordiincii aragtirma sorusu baglaminda simif Ogretmenlerinin argiiman {iiretme beceri

puanlar1 6gretmenlerin egitim durumuna gore incelenmistir.

Tablo 6
Simif Ogretmenlerinin Egitim Durumuna Gére Argiiman Uretme Beceri Puanlart Arasinda

Mann Whitney U Testi Bulgular

Egitim N Sira Sira U V4 P r

durumu ortalamasi toplami
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Lisans 55 30,56 1681,00 141,000  -4,174  ,000 0,49
Yiiksek lisans 15 53,60 804,00

Toplam 70

p<,05

Tablo 6’ya gore sinif 6gretmenlerinin egitim durumu bakimindan, argiiman {iretme
beceri puanlar1 arasinda manidar bir farkin oldugu gézlenmektedir (U= 141,000, Z=-4,174,
p<,05). Bu farkliligin kimin lehine oldugunu tespit etmek amaciyla sira ortalamasi degerleri
incelenmistir. Buna gore yiiksek lisans derecesine sahip Ogretmenlerin sira ortalamasi
degerinin (53,60) lisans derecesine sahip 0gretmenlerin sira ortalamast degerinden (30,46)
ylksek oldugu goriilmektedir. Ayrica bu veriler i¢in etki biiyiikligiiniin (r=0,49) orta
diizeyde oldugu hesaplanmistir. Bu baglamda argiiman iiretme becerisindeki degiskenligin,

49'unu egitim durumu degiskeninin acikladigi belirtilebilir.
Besinci Arastirma Sorusuna Ait Bulgular

Besinci arastirma sorusu baglaminda sinif gretmenlerinin argiiman iiretme beceri puanlari,

mesleki kidem yillarina gore incelenmistir.

Tablo 7
Stmif Ogretmenlerinin Mesleki Kidem Yil1 ile Argiiman Uretme Beceri Puanlar: Arasinda

Yapilan Kruskal Wallis H Testi Bulgulart

Mesleki yil N Sira sd v P
ortalamalari

0-12 y1l 17 44,00 2 5,357 ,069

13-24 y1l 32 34,70

25-36 yil 21 29,83

Toplam 70

p<,05
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Tablo 7'deki analiz sonuglarina gore, simif 6gretmenlerinin argiiman iiretme beceri

puanlarimin mesleki kidem yillarina gore farklilasmadigi saptanmistir (}*(2)= 5,357

p=,69>,05).
Tartisma ve Sonug¢

Arastirmada smif Ogretmenlerinin argliman iiretme becerilerinin farkli degiskenlere gore
analiz edilmesi amag¢lanmistir. Bu amag¢ dogrultusunda saglanan bulgular alan yazinda yer

alan bulgularla karsilastirilmis ve tartisilmagtir.

Birinci aragtirma sorusu kapsaminda sinif §gretmenlerinin argliman {iretme beceri
diizeyleri incelenmistir. Bu baglamda sinif 6gretmenlerine ait argiiman {iretme beceri puan
ortalamas1 X=1,52 olarak hesaplanmustir. Bu deger “gelistirilmeli” olarak tespit edilmistir.
Ulagilan bu bulgu 6gretmenlerin argiiman liretme becerilerinin istenilen seviyede olmadigina
isaret etmektedir. Ilgili bulgu alan yazinda bu konuya yonelik yapilan ¢aligmalarda ulasilan
bulgularla o6rtiismektedir (Apaydin ve Kandemir, 2018; Aydemir vd., 2018; Erduran, 2020;
Newton vd., 1999; Ozcan vd., 2018; Tiirkmenoglu ve Copur, 2021). Alan yazinda
Ogretmenlerin argliman iiretme becerilerinin istenilen seviyede olmamasi bir¢ok nedene
baglanmistir. Meral vd. (2021) bu olguyu, 6gretmenlerin arglimantasyon hakkinda yeterli
bilgilerinin olmamasina baglarken; Tiirkmenoglu ve Copur (2021) ise ilgili yetersizligi, sinif
Ogretmenlerinin argiimantasyon silirecine yonelik herhangi bir hizmet i¢i egitim
almamalarina baglamistir. Bahsi gecen arastirmalarda da sonuca baglandig1 gibi,
arglimantasyon siireci hakkinda teorik ve uygulamali bilgi eksikliginin; Ogretmen ve
ogrencilere argiiman tliretme becerisinin kazandirilmasinda 6nemli bir engel oldugunu
belirtmek olasidir. Alan yazin incelendiginde farkli 6grenim diizeyleri ve Ogretmenler
iizerinde yapilan arastirmalarda argliman iiretme becerilerinin gelistirilebilecegine yonelik
bulgular da saglanmistir. Fan vd. (2020), lisans 6grencileri; Karaer vd. (2019) ve Karakas ve
Sarikaya (2020) sinif 6gretmenligi adaylar1; Meral vd. (2021), simif 6gretmenligi, matematik,
sosyal bilgiler 6gretmen adaylari; Osborne vd. (2004), fen bilimleri Ogretmenleri ile
gergeklestirdikleri  caligmalarda argliman iiretme becerilerinin  gelistirilebildigini
belirlemislerdir. Alan yazindaki bir diger ¢alismada ise, fen bilimleri 6gretmen adaylarina
yonelik, 10 hafta siire ile argliman becerilerini gelistirmeye iliskin etkinlikler yapilmis; fakat
arastirmada 6gretmen adaylarinin argiiman seviyeleri istenilen seviyeye ¢ikarilamamis ve bu
bulgu baglaminda daha uzun siireli g¢aligmalarin yiiriitiilmesi gerektigini Onerilmistir

(Cogmen vd., 2021).
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Smif Ogretmenlerinin argiiman {iretme beceri puanlar1 arasinda cinsiyete gore

manidar bir farkin olup olmadigr arastirilmistir. Yapilan analiz sonucunda siif
ogretmenlerinin argliman liretme beceri puanlarinda cinsiyete gore manidar bir farkin oldugu
ve erkek smif Ogretmenlerinin sira ortalamasi degerinin kadin simif 6gretmenlerinin sira
ortalamas1 degerinden yiiksek oldugu sonucuna ulasilmistir. Ayrica bu veriler i¢in etki
biiytlikliigiiniin de orta diizeyde oldugu gézlenmistir. Etki biiyiikliigli degerine gore, argliman
iretme becerisindeki degiskenligin ,36’s1 cinsiyet degiskeni ile agiklanmaktadir. Bu
bulgunun tersine, Cirit-Giil ve Apaydin (2021) smif ve fen bilimleri 6gretmen adaylarinin
argiiman {iretme becerileri arasinda, cinsiyete gore bir farklilagmanin olmadigi yoniinde
bulgular sunmuslardir. Aragtirma bulgusunun alan yazin bulgularindan farkli olmasinin
nedeni, yiiksek lisans egitim diizeyindeki erkek sinif 6gretmenlerinin sayisinin yiiksek lisans

egitim diizeyindeki kadin sinif 6gretmenlerinin sayisina gore fazla olmasina baglanabilir.

Sinif 6gretmenlerinin sorumlu oldugu smif diizeyine gore argiiman iiretme beceri
puanlart karsilagtirtlmistir. Calisma kapsaminda siif 6gretmenlerinin sorumlulugundaki
siif diizeyi farkliliginin, argiiman iiretme beceri puanlart arasinda manidar bir farkliliga
neden olmadig1 sonucuna ulagilmistir. Alan yazinda, ilgili degiskene yonelik agik bir bulgu
sunan herhangi bir ¢alismaya rastlanamamuistir. Ancak ilgili bulguda farkliligin olmamasi
siif 6gretmenlerinin argiiman iiretme siireclerine yonelik yeterliklerinin istenilen seviyede

olmamasina baglanabilir (Tirkmenoglu ve Copur, 2021).

Sinif 6gretmenlerinin egitim durumunun argiiman liretme beceri puanlari tizerindeki
etkisi de degerlendirilmistir. Siif 6gretmenlerinin egitim durumunun, argiiman iiretme
beceri puanlarina yonelik manidar bir fark olusturdugu ve yiiksek lisans derecesine sahip
ogretmenlerin sira ortalamasi degerinin lisans derecesine sahip 6gretmenlerin sira ortalamasi
degerinden yliksek oldugu belirlenmistir. Ayrica bu veriler igin etki biiylikliiglinlin orta
diizeyde oldugu sonucuna da ulasilmistir. Buna gore, argliman iiretme becerisindeki
degiskenligin .49'u egitim durumu degiskeni ile agiklanmaktadir. Bu bulgunun nedeni
yiksek lisans egitimini tamamlayan 6gretmenlerin arglimantasyon siire¢lerine yonelik
egitim almalarina baglanabilir. Argiimantasyon siireci hakkinda egitim almak bireylerin
tiretmis oldugu arglimanlarin diizeyini etkileyen bir faktordiir. Bu baglamda alan yazinda
arglimantasyon egitiminin; bireylerin arglimantasyon siirecini anlamalarina, arglimantasyon
becerisi kazanmalarima ve {rettikleri arglimanlarin kalitesinin artmasina katkida
bulunduguna yonelik bulgular yer almaktadir (Torun ve Agikgiil-Firat, 2020; Venville ve

Dawson, 2010). Bununla birlikte Ozcan (2016) da yiiksek lisans egitimi alan 6gretmenlerin
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argiimantasyon siireci ve etkinlikleri hakkindaki temel kavramlar ifade edebilecek bilgiye

sahip olduklar1 yoniinde bulgular sunmustur.

Sinif 6gretmenlerinin argiiman iiretme beceri puanlari, mesleki kidem yillarina goére
karsilagtirilmistir. Siif 6gretmenlerinin argiiman iiretme beceri puanlarinin kidemlerine
gore farklilasmadigi sonucuna ulasilmistir. Bu degiskenin argiiman iiretme becerisi
izerindeki etkisine yonelik de sinirli sayida arastirma oldugu gézlenmistir. Bununla birlikte
Ozcan (2016), fen bilimleri dersi dgretmenlerine ait mesleki y1l degiskeninin argiimantasyon
uygulamalarinda biiyiik farklar olusturmadigina yonelik bulgular saglamistir. Bu sinirli alan
yazin bulgusu calismamizin bulgusuyla paralellik gostermektedir. Ancak ilgili bulguda
farkliligin ~ olmamasi sinif Ogretmenlerinin  argiman iiretme siireclerine ydnelik
yeterliklerinin istenilen seviyede olmamasma baglanabilir (Apaydin ve Kandemir, 2018;

Tiirkmenoglu ve Copur, 2021).

Ozetle aragtirma sonucunda smif Ogretmenlerinin argiiman iiretme becerilerinin
“gelistirilmeli” diizeyinde oldugu belirlenmistir. Ayrica argiiman liretme beceri puanlarinin,
cinsiyet ve egitim diizeyi degiskenlerine gore farklilastig1 da saptanmistir. Bunlara ek olarak
argliman tiretme beceri puanlarmmin, mesleki yi1l ve sorumlu olunan smif diizeyi

degiskenlerine gore farklilagsmadig1 gdzlenmistir.
Oneriler

Arastirmanin sonuglart dikkate alindiginda arglimantasyonun dogasi geregi biitiin bilim
alanlariyla iligkili olmas1 nedeniyle, 6gretmenlere sadece fen bilimleri 6gretimine yonelik
dersler baglaminda degil; biitiin 6zel 6gretim yontemleri derslerinde de arglimantasyon
kullanimina yénelik lisansiistii egitim verilebilecegi o6ngoriilebilir. Ogrencilerin  ve
ogretmenlerin argiiman iiretme becerilerinin gelisimine katkida bulunabilmek amaciyla ders
kitaplarinda argiiman iiretmeye yonelik etkinlik sayisi arttirabilir. Ogretmen yetistiren
kurumlarin miifredatina, argiiman iiretme becerilerini kapsamina alan bir ders eklenebilir.
Bunlarin yaninda 6grencilerde argiiman {iretme becerisinin gelisimini uzun siireli izlemeye

yonelik boylamsal ¢alismalar da arttirilabilir.

Etik Kurul izin Bilgisi: Bu arastirmada yapilan tiim islemler Ondokuz Mayis Universitesi
Sosyal ve Beseri Bilimler Etik Kurulunun 26.11.2021 tarihli 2021/877 sayili etik kurul

kararina istinaden yapilmistir.
Yazar Cikar Catismasi Bilgisi: Yazarlarin beyan edecegi bir ¢ikar ¢atismast yoktur.

Yazar Katkisi: Her iki yazar, arastirmanin biitiin agamalarina esit oranda katki sunmugtur.
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Abstract

The ability to produce arguments is among the important skills that should be acquired by students in
the science lesson curriculum. The role of teachers in gaining and developing the relevant skill is
undeniable. Therefore, in this study, it is aimed to analyze the generation skills of argument by
teachers according to different variables. The research was carried out with 70 primary school
teachers working at seven different schools in a district of a metropolitan city in Marmara region, in
2021-2022 academic year. The research was designed according to the survey model, which is one of
the quantitative research models. The participants were determined by the easily accessible case
sampling method, which is one of the purposive sampling methods. The data were obtained by
having the participants write arguments within the scope of the primary school science curriculum
(3rd and 4th grade). The arguments produced by the primary school teachers were converted into
scores by using the grade rubric. Mann Whitney U Test (U) and Kruskal Wallis H Test (¥?) were
used in the analysis of related scores. As a result of the research, it was determined that the argument
generation skills of the primary school teachers were at the level of "need to be developed". In
addition, it was determined that the scores of argument generation skill differed depending on the
variables of gender and education level. In addition to those, it was determined that the scores of
argument generation skill did not differ depending on the variables of the seniority in teaching
occupation and the class level they were responsible for. In the context of these results, a course

called argument generation skills should be added to the curriculum of teacher training institutions.
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Introduction

The greatest aim of science education is to educate individuals as scientifically literate.
Scientific literate individuals are expected to have the following features: They know the
formation process and nature of scientific knowledge, know how to use scientific
knowledge, use high-level thinking skills such as critical thinking and problem solving, can
also make effective decisions have advanced communication and interaction skills, and
ultimately can cooperate (Cepni, 2016; Ministry of National Education (MNE), 2018). One
of the elements that will contribute to the scientific literacy of individuals is argumentation.
In order to understand the concept of argumentation, the concept of argument must be firstly

known.

Argument can be defined as components consisting of the claim put forward, data,
warrant, backing, rebuttal and qualifier that are employed during scientific discussions. The
process of uniting all mentioned components is called argumentation (Simon et al., 2006).
There are some definitions of the concept of argumentation in the literature. According to
that, the argumentation is a process by which scientific knowledge is developed and
validated. Argumentation is the discourse of those who practice science (Newton, Driver &

Osborne, 1999).

Argumentation is a process in which claims about a topic, problem or an idea are put
forward and supported, it is tried to determine if the claims are true or false, and which
provides an opportunity for application individually or in groups and also a chance for
students to participate actively by supplying them a communicative base (Apaydin et al.,

2017).

Argumentation is a verbal, social and rational activity which justifies or rejects a
proposal expressed in a specific point of view and aims to convince those who make
criticizations about the acceptability of this proposal (van Eemeren & Grootendorst, 2004).

Argumentation is the communicative process of developing, supporting, criticizing, and
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changing claims so that appropriate decision-makers of the relevant fields accept or reject

commitment (Rieke et al., 2013). Argumentation has contributed to the creation of scientific
knowledge by being used in the evaluation of every theory put forward about the
phenomena, not only today but throughout the history of science. Therefore, argumentation

has become a crucial component of science (Aslan, 2010).

Developments in the use of argumentation in science education are based on the
work of Toulmin (1958). The model developed by Toulmin forms the basis of the theoretical
perspective of argumentation (Cepni, 2016). In the related model (Figure 1), claim, data and
warrant constitute the basic components. Backing, qualifier and rebuttal components can be
used to increase the strength of the arguments produced outside of these components

(Sampson & Clark, 2008; Tumay & Koseoglu, 2011).

The strength of the generated argument depends on the number of components it
contains. Therefore, as the number of components increases, the arguments generated

become more complex and powerful (Erduran et al., 2014; Tumay & Koseoglu, 2011).

Figure 1

Components of Toulmin’s Argumentation Pattern (Cepni, 2016).
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In this context, the main and complementary components of Toulmin's
argumentation model are (Aktamis & Higde, 2015; Cepni, 2016; Dawson & Venville, 2010;
Toulmin, 2003; Tumay & Koseoglu, 2011):

Claim can be a conclusion, a proposition, an argument, a thought, a hypothesis. Data
is the evidence that supports and strengthens the claim and is the most important element

that strengthens the claim. Warrant; It is a description of the relationship between the claim
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and the data. It consists of principles and rules. And contains general statements. Backing

refers to the underlying assumptions to support the rationale. It can be identified as
additional evidence that strengthens the claim. Qualifier refers to certain conditions under
which the claim is accurate and it consists of such expressions as always, rarely, usually,
most likely, certainly, and impossible. Rebuttal also refers to thestatements that reject
alternative or opposing claims, data, and warrant indicates situations where claims are not

valid.

The argumentation process provides some benefits to students (Apaydin &
Kandemir, 2018; Aydin & Kaptan, 2014). It not only develops students' problem-solving
skills in science education but also contributes to a better understanding of science concepts
by contributing to the elimination of learning difficulties. It enables the student to be curious
in the learning process. It supports the realization of meaningful learning. It improves the
skills of teachers and students to express themselves. It is extremely crucial in eliminating
misconceptions. It plays an important role in the ability and quality of students' scientific,
critical and creative thinking skills. It provides an understanding of the nature of science.
Addition to those, it develops positive attitude towards science lesson. And increases
academic success (Kurt et al., 2022). It also facilitates the transfer of learned concepts to real
life. Finally, it increases students' awareness to socioscientific issues (Dawson & Venville,

2010).

Based on all these factors above, students' self-confidence and responsibilities
increase thanks to argumentation (Kabatas-Memis, 2014). Newton et al. (1999) explain the
reasons for using argumentation in science education as follows: First, when students engage
in discussion, they begin to understand the rules and language of scientific discussion and
how scientific knowledge is structured (Bricker & Bell, 2008). Second, students actively
participate in the discussion by participating in the argumentation process and can talk about
their newly built scientific understanding. Third, argumentation skills have value beyond
science education. Young people's skills of reasoning in a logical and consistent way,
thinking critically, understanding and presenting arguments, both orally and in written form;
enable them to participate fully in society, which is a desirable outcome of education in a
democratic society. Science education aims to enable individuals to have the ability to
participate in national debates and to make conscious decisions about science issues that
affect their lives. One of the effective models in gaining and developing the mentioned skill

is the Toulmin argumentation model. The related model emerges as an effective strategy that
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contributes to improving the quality of evidence-based decision making in science education

(Dawson & Venville, 2010). Driver et al. (2000) in their study; emphasizes that a central
component of science education that helps students make decisions now and in the future is

the argumentation process.

Teacher proficiency is one of the important factors in making students gain
argumentation skills (Kandemir & Apaydin, 2018; Turkmenoglu & Copur, 2021). The
teacher must have sufficient skills about argumentation method and the process to be
followed in order to implement argumentation process effectively and efficiently. In
addition, it should also create discussion environments where different views can be put
forward, where students can freely express and support their claims, can also put forward
opposing arguments in order to refute the claims of their friends (MNE, 2018). Therefore, it
is important for teachers to have knowledge and skills related to the argument generation

Process.

When the literature is examined; it is seen that some studies such as the effect of
argumentation on student attitudes (Apaydin et al., 2017; Kaptan & Aydin, 2014; Kingir et
al., 2011; Tumay & Koseoglu, 2011), the effect of argumentation on high school students'
conceptual understanding and academic achievement (Aslan, 2010), the relationship
between middle school students' argumentation skills and academic achievement scores
(Demirel et al., 2017), determining the argumentation processes used by chemistry teachers
and chemistry teacher candidates in chemistry lessons (Yildirir & Nakiboglu, 2014),
increasing the quality of argumentation by training teachers in secondary school science
classes (Simon et al., 2006), increasing the quality of argumentation skills of high school
students (Cetin et al., 2013), and determining the opinions and levels of primary school
teachers about argumentation (Turkmenoglu & Copur, 2021), have been conducted. It is
seen that the majority of all these studies mentioned above in the literature focus on students,
teachers and teacher candidates at secondary and post-secondary education levels in the
form of qualitative research. In addition, the scarcity of quantitative research on primary
school teachers and undergraduate primary school teachers is noteworthy (Karaer et al.,

2019; Karakas & Sarikaya, 2020; Turkmenoglu & Copur, 2021).

In this respect, the research is precious in terms of contributing to the literature. In
addition, this research is also important in terms of raising awareness among primary school
teachers’ ability to produce arguments which is among the skills that should be acquired by

students in the curriculum. In the research, it is aimed to analyze the argument generation
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skills of primary school teachers according to different variables. For this purpose, the

following research questions were determined.
1. What is the level of argument generation of primary school teachers?

2. Do primary school teachers' argument generation scores differ according to

gender?

3. Do primary school teachers' argument generation scores differ according to the

class level they are responsible for?

4. Do the argument generation scores of the primary school teachers differ according

to the graduation level of the teacher?

5. Do primary school teachers' argument generation scores differ according to the

teacher's working experience in the occupation?
Method

This research was designed according to the survey model. This model is a research model
conducted to reveal the current situation (Cepni, 2010). The related model aims to describe
the subject of the research, the object, the person as the way they are, in their own conditions
without any effort to influence or change them (Karasar, 2015). It also provides the
opportunity to work on large samples. It can be used both in qualitative and quantitative
research (Buyukozturk et al., 2016). All procedures in this research were carried out based
on the decision of the ethics committee of 19 Mayis University Social and Human Sciences

as dated 26.11.2021 and numbered 2021/877.
Participants

The research was carried out with the participation of 70 primary school teachers working in
seven different primary schools in a district of a metropolitan city in the Marmara Region.
31 of the primary school teachers are male and 39 of them are female. 13 of the primary
school teachers teach at first grade, 17 at second grade, 18 at third grade and 22 at fourth
grade. 55 of the teachers have bachelor’s degree and 15 of them have master’s degree (12
male, 3 female). 17 primary school teachers have teaching experience between 0-12 years.
32 of them have teaching experience between 13-24 years, and 21 of them have between 25-
36 years. Participants were determined by the easily accessible case sampling method, which
is one of the purposive sampling methods. In the related sampling method, the researcher

chooses a situation that he finds close to himself and easy to access. This case contributes to
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the research in terms of speed and practicality. In other words, this sampling process can be

stated as obtaining data from a sample that the researcher can easily reach (Yildirim &

Simsek, 2018).
Data Collection Tools

During the data collection process in the research, the participants were asked to produce
arguments about any acquisition within the frame of the primary school science curriculum.
Before the argument generation process, primary school teachers were informed for three
hours about the components of the Toulmin Argumentation Model, the application of the
model, sample applications, the advantages and disadvantages of the model. The purpose of
this informing session is to ensure that teachers' prior knowledge of the argument generation
process is similar. Then, primary school teachers started to produce arguments about any

acquisition within the frame of primary school science curriculum.
Data Analysis

In the study, the arguments produced by the primary school teachers were scored by taking
into account the rubric in Table 1. During the rubric development process, the literature was
first scanned (Aktamis & Higde, 2017; Erduran et al., 2004; Osborne et al., 2004; Sadler &
Fowler, 2006; Ulucmar et al., 2021). Then, the form prepared as a draft was submitted to
two field experts to be examined. The form was finally composed by making the necessary
corrections parallel to the opinions of the field experts.

Table 1
Rubric for Argument Levels

Point Point Range  Criteria

The argument generation process is well understood. In the argument

3.21-4.00
4 generation process, basic components, supportive components and

(Very Good) adequate explanations about them are included.

2 41-3.20 The argument generation process is largely understood. In the argument
3 generation process, basic components and adequate explanations are

(Good) included, but supportive components are not included.

1.62-2. 40 The argument generation process is partially understood. In the argument
2 generation process, it was started by including the claim and data

(Moderate)

components, but the process could not be continued and the process was
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terminated. There are also significant errors with the data basic

components.

0.81-1.61 The argument generation process is partially understood. In the argument

1 (Need to be

process was terminated as it couldn’t continue.

generation process, only the claim component was included, but the

developed)

0-0.80 No components and explanations related to the argument generation
0 . process are included. Expressions such as “very difficult” or “I don't

(Inadequate)

know” about the process were included.

The arguments produced were scored by two experts, taking into account the number
of components and the explanations about the components. The Spearman’s rank correlation
coefficient between scores was calculated as 0.98 (Atilgan, 2009). Then, it was analyzed
whether the obtained scores met the normality assumption or not. According to the data
provided (Table 2; Table 3; Table 4; Table 5), it was determined that the data were not
normally distributed (p<0.05). In this context, Mann Whitney U Test (U) and Kruskal Wallis
H Test (y*) were used in the analysis of the data (Kilmen, 2015). The effect size is low if 0.1
<r; it is moderate if 0.3 <r; and it is found high level if 0.5 <r (Cohen, 1988).

Table 2

Normality Test Results of Data Related to Research Variables

Kolmogorov-Smirnov

Shapiro-Wilk

Male
Gender
Female
Primary school first grade
Primary school second grade
Class level
Primary school third grade

Primary school fourth grade

Education Bachelor’s degree

.000

.000

.040

.001

.001

.000

.000

.000

.000

.010

.001

.001

.000

.000
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levels

Master's degree .000 .000
Occupational 0-12 years .024 .003
Years of
L 13-24 years .000 .000
Seniority
25-36 years .000 .000
p>0.05
Findings

In this part of the research, the findings of the analysis of the data obtained from the primary

school teachers are included.
Findings of the First Research Question

In the context of the first research question, teachers' levels of argument generation were

examined. The findings obtained are given in the table below.

Table 3

Descriptive Statistics on Scores for Argument Generation Skill Levels

N X S

Argument generation level 70 1.52 1.65

As shown in the table, the average score of the argument generation skill of the
primary school teachers was calculated as X=1.52. Looking at the rubric in Table 1, the
equivalent of this option is seen as to be developed Some examples of arguments produced

by primary school teachers are given in the appendix (Appendix-1).
Findings of the Second Research Question

In the context of the second research question, the scores of the argument generation skill of
the primary school teachers were compared according to gender. The findings are shown

below.
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Tablo 4

Mann Whitney U Test Findings of Argument Generation Skill Scores by Gender

Gender N Mean Rank Sum of U Z P r
Ranks

Male 31 43.10 1336.00 369.000  -2.991 .003 0.36

Female 39 29.46 1149.00

Toplam 70

p<.05

According to Table 4, it is observed that there is a significant difference in the scores
of argument generation skill of the primary school teachers in terms of the gender variable
(U= 369.000, Z=-2.991, p<.05). In order to determine who is in favor of this difference,
mean rank values were examined. In this context, according to Table 4, it is seen that the
mean value of men (43.10) is higher than the mean value of women (29.46). In addition, the
effect size (r=0.36) for this data was calculated as moderate. Accordingly, it can be stated
that .36 of the variability in the ability to produce arguments is explained by the gender

variable.
Findings of the Third Research Question

In the context of the third research question, the scores of the argument generation skill of
the classroom teachers were analyzed according to the class levels they teach. The results

provided are given below.

Table 5
Kruskal Wallis H Test Findings of Argument Generation Skill Scores According to Class
Levels of Primary School Teachers

Class levels N Mean Rank sd v P
Primary school 13 37.77 3 588 .899
first grade

Primary school 17 34.97

second grade
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Primary school 18 36.97
third grade

Primary school 22 33.36
fourth grade

Total 70

p<.05

According to the results of the analysis in Table 5, there was no significant difference
between scores of the argument generation skill in terms of the class levels that the primary

school teachers teach (¥*(3)= 0.588, p=.889>.05).
Findings of the Fourth Research Question

In the context of the fourth research question, the scores of the argument generation
skill of the primary school teachers were examined according to the education level of the

teachers.

Table 6
Mann Whitney U Test Findings of Teachers' Argument Generation Skill Scores by Education
Level

Education N  Mean Rank Sum of U Z P r
Levels Ranks

Bachelor degree 55 30.56 1681.00 141.000 -4.174 .000 0.49
Master's degree 15 53.60 804.00

Total 70

p<.05

According to Table 6, it is observed that there is a significant difference between the
scores of the argument generation skill in terms of education level of primary school
teachers (U= 141.000, Z=-4.174, p<.05). In order to determine who is in favor of this
difference, mean values of the rank were examined. Accordingly, it is seen that the mean

value of teachers with a master's degree (53.60) is higher than the mean value of teachers
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with a bachelor's degree (30.46). In addition, the effect size (r=0.49) for the data was

calculated as moderate. In this context, it can be stated that .49 percent of the variability in

the ability to produce arguments results from the educational status variable.
Findings of the Fifth Research Question

In the context of the fifth research question, the scores of the argument generation skill of

the primary school teacher s were examined in terms of the years in teaching experience.

Table 7
Kruskal Wallis H Test Findings of Teachers' Argument Generation Skill Scores According to

Years of Teaching Experience

Years of N Mean Rank sd v P
Teaching

Experience

0-12 years 17 44.00 2 5.357 .069
13-24 years 32 34.70

25-36 years 21 29.83

Total 70

p<.05

According to the results of the analysis in Table 7, it was determined that the scores
of the argument generation skill of the primary school teachers did not differ according to

the years of teaching experience. (¥*(2)= 5.357 p=.69>.05).
Conclusion and Discussion

In the study, it was aimed to analyze the argument generation skills of primary school
teachers according to different variables. The findings obtained for this purpose were

compared with the findings in the literature and discussed.

Within the scope of the first research question, the argument generation skill levels
of the primary school teachers were examined. In this context, the average score of the
argument generation skill of the primary school teacher s was calculated as X=1.52. This

value was determined as ‘“Need to be developed”. This finding indicates that the argument
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generation skills of the teachers are not at the expected level. The relevant findings overlap

with the findings of the studies on this subject in the literature (Apaydin & Kandemir, 2018;
Aydemir et al., 2018; Erduran, 2020; Newton et al., 1999; Ozcan et al., 2018; Turkmenoglu
et al., 2021). The fact that teachers' argument production skills are not at the expected level
in the literature could be attributed to many reasons. While Meral et al. (2021) attribute this
matter to the teachers' lack of sufficient knowledge about argumentation. On the other hand,
Turkmenoglu & Copur (2021), attributed the related inadequacy to the fact that the primary
school teachers did not receive any in-service training on the argumentation process. As
concluded in the mentioned studies above, the lack of theoretical and applied knowledge
about the argumentation process is probably an important obstacle in gaining the ability to
produce arguments for teachers and students. When the literature is examined, according
tomany researches conducted on different education levels and teachers, it has been found
that argument production skills can be improved. Many studies conducted on different target
groups, such as Fan et al. (2020) on undergraduate students; Karaer et al. (2019) and
Karakas & Sarikaya (2020) on primary school teacher candidates; Meral et al (2021), on
prospective primary school teachers, mathematic teachers, teacher candidates of social
studies; Osborne et al. (2004) on science teachers, determined that argument generation
skills are possible to be improved. In the literature, another study was conducted on pre-
service science teachers for 10 weeks including activities related to improving
argumentation skills. However, in the study, the argument levels of pre-service teachers
could not reach the expected level and it was suggested that longer-term studies should be

conducted based on the available finding (Cogmen et al., 2021).

It was investigated whether there was a significant difference between the scores of
argument generation skill of the primary school teachers according to gender. As a result of
the analysis, it is concluded that there is a significant difference in the scores of
argumentation skill of the primary school teachers according to gender and the mean value
of male primary school teachers is higher than the average value of female primary school
teachers. In addition, it was observed that the effect size for these data was moderate.
According to the effect size value, 36% of the variability in the ability to produce arguments
is explained by the gender variable. Contrary to this finding, Cirit-Gul & Apaydin (2021)
presented findings that there was no difference between the argument generation skills of
classroom and science teacher candidates according to gender. The reason why the research

finding is different from the literature findings can be attributed to the fact that the number
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of male primary school teachers having a master’s degree is higher than the number of

female primary school teachers having a master’s degree.

Argument generation skill scores were compared according to the class level that the
primary school teachers ’are responsible for. Within the scope of the study, it was concluded
that the class level variability under the responsibility of the primary school teachers did not
cause a significant difference in terms of the scores of the argument generation skill There is
no study in the literature that presents a clear finding for the related variable. However, the
lack of difference in the relevant finding can be attributed to the fact that the competence of
the primary school teachers for the argument generation processes is not at the expected

level (Turkmenoglu & Copur, 2021).

The effect of the education level of the primary school teachers on the scores of the
argument generation skill is determined. It has been determined that the education level of
the primary school teachers makes a significant difference in the scores of the argument
generation skill and the mean value of the teachers with a master's degree is higher than the
mean value of the teachers with a bachelor’s degree. In addition, it was concluded that the
effect size for these data was moderate. Accordingly, 49% of the variability in the ability to
produce arguments is explained by the education level variable. The reason for this finding
can be attributed to the fact that teachers who complete their master's degree receiving
trainings on argumentation process. Being educated about the argumentation process is a
factor that affects the level of arguments produced by individuals. In this context, there are
findings in literature that argumentation educationcontributes to individuals' understanding
of the argumentation process, gain argumentation skills, and increase the quality of the
arguments they produce (Torun & Acikgiil-Firat, 2020; Venville & Dawson, 2010). In
addition to this, Ozcan (2016) also presents findings that teachers with master's degree
education have knowledge to express the basic concepts about the argumentation process

and its activities.

The scores of primary school teachers’ argument generation skill were compared
according to their teaching experience. It was concluded that the scores of the argument
generation skill of the primary school teachers did not differ according to their seniority. It
has been observed that there are limited studies on the effect of this variable on the ability to
produce arguments. In addition, Ozcan (2016) provides findings that the variable of
occupational seniority of science teachers does not make a big difference in argumentation

practices. This finding in literature is in parallel with the findings of our study. However, the
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lack of difference in the relevant finding can be attributed to the fact that the competence of

the primary school teachers for the argument generation process is not at the expected level

(Apaydin & Kandemir, 2018; Turkmenoglu & Copur, 2021).

As a result of the research, it is determined that the argument generation skills of the
primary school teachers are at the level of " Need to be developed ". In addition, it is
determined that the scores of the argument generation skill of the primary school teachers
differ according to the variables of gender and education level. In addition to those, it is
determined that the scores of the argument generation skill do not differ according to the

variables of occupational seniority and the class level they are responsible for.
Suggestions

Considering the results of the research, a postgraduate education can be given to teachers to
use argumentation not only in the context of science lessons, but also in all the other lessons.
In order to contribute to the development of students' and teachers' argument production
skills, the number of activities for producing arguments in textbooks can be increased. A
course that covers argument generation skills can be added to the curriculum of teacher
training institutions. In addition, longitudinal studies could be conducted more to monitor

the development of argument generation skills on students in long term.
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Appendix

Appendix-1. Examples of Arguments Produced by Primary School Teachers

Example 1. An example of an argument belonging to a primary school teacher named
070

QUALIFIER |
DATA

Certainly
We observed that the
sound blew the windows
up.
CLAIM
I Sound is energy.

=
4 WARRANT

Energy gencrates work.

BACKING

The sound can create an avalanche.
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Example 2. An example of an argument belonging to a primary school teacher named

054

DATA QUALIFIER
Always
The smell of the food -
being cooked in the
kitchen can be realized
from amother comer of the CLAIM
house. Gases have the property of
- diffusion.
I

l WARRANT

Gases spread in the environment

BACKING

The smell of perfume that is
squeezed from a corner of the room
reaches 1s.
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Example 3. An example of an argument belonging to a primary school teacher named

053

| QUALIFIER

Usually

DATA

Papers can be used after
recycling.

CLAIM |

Mot all waste = garbage.

l WARRANT

Recycled waste i not garbage.

BACKING

Plastics are wsed after recyeling.
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Example 4. An example of an argument belonging to a primary school teacher named

013

1
DATA QUALIFIER
Usnall
When we run, our heart —
rate increases.
CLATM
> The heart rate is variable.

l- WARRANT

Heart rate is affected by different variables.

. BACKING

Owur heart rate increases when we run
or get excited.




