KEFAD Cilt 24, Say1 1, Nisan, 2023

Ahi Evran Universitesi
Kirsehir Egitim Fakiiltesi Dergisi

KEFAD

ISSN: 2147 - 1037
http://kefad.ahievran.edu.tr

Examination of the Effectiveness Biodiversity Argumentation
Activities’ During the Distance Education Process

Ferhat Karakaya
Goksen Uciincii
Eray Sel¢uk
Elvan ince Aka
Mehmet Yilmaz

Article Information Abstract

@ CrossMark This study aims to determine the direction and level of the relationship between the

argumentation levels of the students in the argumentation activities developed on the topics of
DOI: 10.29299/kefad 1173976 biodiversity and human-environment interaction and the correct answering of the skill-based
achievement test questions developed for this subject. Moreover, activities that cover different
skills were developed in order to analyze the research in-depth, and whether each had an effect
on the skill-based test scores was analyzed. The research was conducted with 40 fifth graders who
attended distance education in the 2020-2021 academic years. As data collection tools, the
structured questions in skill-based testing and argumentation activities were used. The answers in
the argumentation activities were scored using the Argumentation Assessment Model Scale in
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Keywords: Turkish. As a result of the research, a positive and significant relationship was found between the
Argumentation, scores, which the students received from the argumentation activities, and the correct answers
Biodiversity, that they gave to the skill-based questions. In addition, when the total scores of the argumentation

activities and the scores obtained from each activity were examined separately, it was determined
Middle School Students that there was a significant difference in the achievement of the skill-based test. The obtained
results revealed that argumentation activities in a field that requires data-based discussion studies,
such as the subject of biodiversity, are effective in the skills students' making inferences, reasoning,
and evaluating scientific data.

Uzaktan Egitim Siirecinde Biyocesitlik Argiimantasyon Etkinliklerinin
Etkililiginin Incelenmesi

Makale Bilgileri Oz
® CrossMark Bu aragtirmada, biyogesitlilik ve insan-cevre etkilesimi konularma iliskin gelistirilen argiimantasyon
etkinliklerinde 6grencilerin argiiman diizeyleri ile bu konuya yonelik gelistirilmis beceri temelli basar1 testi
DOI: 10.29299/kefad. 1173976 maddelerinin dogru yarutlanmas: arasindaki iligki yonii ve diizeyinin belirlenmesi amaglanmugtir. Ayrica

arastrmada derinlemesine bir inceleme yapabilmek icin farkli becerileri ele alan etkinlikler gelistirilmis ve
her birinin ayr1 ayr beceri temelli test puanlari tizerine etkisinin olup olmadig) analiz edilmistir. Arastirma,
20202021 egitim- dgretim yihinda beginci smufta 6grenim géren ve uzaktan egitime devam eden 40 6grenci
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ile gergeklestirilmistir. Veri toplama aract olarak beceri temelli test ve argiimantasyon etkinliklerinde yer
Anahtar Kelimeler: alan yapilandirimus  sorular  kullarulmugtir.  Argiimantasyon — etkinliklerindeki  yarutlar - Tiirkge
Argiimantasyon Degerlendirme Modeli Olgegi kullarularak puanlanmugtir. Aragtrma sonucunda,
Argiimantasyon, argiimantasyon etkinliklerinden aldiklar1 puanlar ile beceri temelli sorularin dogru yarutlanmasi arasmda
Biyogesitlilik, porzitif yonde anlamh bir iliski tespit edilmistir. Ayrica argiimantasyon etkinliklerinin toplam puanlar ve

her etkinlikten elde edilen puanlar ayr ayr incelendiginde, beceri temelli test basarisi {izerine anlamli bir
farkhiik olustugu tespit edilmistir. Elde edilen bu sonuglar, biyogesitlilik konusu gibi verilere dayah
tartisma galismalar gerektiren bir alanda arglimantasyon etkinliklerinin 6grencilerin ¢ikarrmda bulunma,
akal yliriitme, bilimsel verileri degerlendirme becerileri iizerinde etkili oldugunu ortaya koymustur.
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Giris

Giiniimiiz diinyasinda karmasik sorunlarin iistesinden gelebilmek, bilim ve teknolojideki
yeniliklere uyum saglayabilmek diisiinen, arastiran, bilgiyi iireten ve problem c¢ozen bireyler
yetistirmekle miimkiindiir. Egitim siirecinde 6grencilerin bu becerilerini gelistirmek amaciyla fen
Ogretim programi Ozelinde 2005 yilindan bu yila gerceklestirilen program g¢alismalar1 2013 yilinda
arastirma-sorgulama stratejisine dayali uygulamalar1 6n plana almistir (Saban, Aydogdu ve Elmas,
2014). 2013 fen Ogretim programi yenilenmesi sonrasit ders kitaplari incelendiginde, 6grencilerin
aragtirma-sorgulama stratejisine dayali argliman olusturma becerilerini destekleyici nitelikte
etkinliklere yer verilmeye calisildig: tespit edilmistir (Aktamis ve Higde, 2015). Argiimantasyonun
kullanilmasi ile 6grenciler, hem kendi fikirlerini hem de diger 6grencilerin fikirlerini sorgulamakta ve
bilgilerini kendileri olusturmaktadir (Jimenez Aleixandre, Rodriguez ve Duschl, 2000; Von

Aufschnaiter, Erduran, Osborne ve Simon, 2008).

Argiimantasyon, bir iddianin dogrulugunu desteklemek veya iddiayi glirtitmek icin kanitlar
ortaya atma stirecidir (Toulmin, 2003). Argiimantasyon; tartisma etkinligiyle ilgili bir disiplin
(Binkley, 1995) veya zihinsel ve sosyal beceriler gerektiren, duygusal ve zor bir faaliyet olarak
tanimlanmaktadir (Mirza ve Perret Clermont, 2009). Argiimantasyon ile 6gretimde 6grenciler konu ile
iliskili iddia ortaya atmaktadir. Ogrencilerden bu iddialar1 var olan teorilerden yararlanarak
desteklemeleri, yazili ve sozlii tartisarak karsi fikirde olan kisileri ikna etmeleri, uzlasmalar:
beklenmektedir (Erduran ve Jiménez Aleixandre, 2008). Argiimantasyonu bir egitim aract olarak
kullanmak i¢in alanyazininda farkli modeller yer almaktadir. Bunlardan biri ve en sik karsilagilani
Toulmin Argiiman Modelidir. Toulmin (1958) tartismanin analitik ve matematiksel bir siire¢ olmaktan
Ote, karmasik ve degisken bir siire¢ oldugunu iddia etmektedir. Bunun i¢in argiimantasyon siirecini

Sekil-1"deki gibi modellemistir.

Niteleyiciler
bundan dolay
Veriler > Iddialar
gﬁnkﬁl l
Gerekgeler
Curtiticiler /
dalmﬂl Reddediciler
Destekleyiciler

Sekil 1. Toulmin, S.E. (2003). The uses of argument (2nd ed.). U.K.: Cambridge University Press. 87-
134.
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Toulmin modeline gore bir arglimanin yapismni olusturan bilesenler su sekilde

aciklanmaktadir;

Veri: Iddiaya ulagsmada kullanilan deliler, ifadelerdir.
Iddia: Veriyi agiklayan argiimanlardir.
Gerekge: Veri ile iddiay1 iligkilendiren agiklamalardir.

Destekleyici: Bir gerekcenin dogrulugunu, gecerli ve giivenilir oldugunu gosteren
aciklamalardir. Destekleyiciler genelde gerekgeler kabul gormediginde 6ne siiriiliir.

Ciiriitiicii: Iddianin gegersiz oldugu durumlari ifade eder.

Niteleyiciler: [ddianin sinirlarini belirler.

Fen okuryazari birey yetistirme amacinda olan fen 6gretim programinda, bilimsel bir fikrin
eldeki bilimsel veriler ile ele alinmasini, elestirilmesini kabul ya da rededilmesi siirecini ele alan
arglimantasyonun siiphesiz 6nemi biiyiiktiir. Fen derslerinde argiimantasyonun kullanilmasi {izerine
gerceklestirilen arastirmalarin ¢ogunda Toulmin Argiiman Modeline rastlanilmaktadir (Cinar-Temiz,
2016). Ancak, Toulmin’in modeli ile ilgili elestiriler de bulunmaktadir. Erduran (2018), Toulmin
Argitiman Modeli iizerine yapilan elestirileri derledigi ¢alismasinda bu elestirilere kisaca soyle

deginmektedir;

-Toulmin Argiiman Modeli, bir ¢erceve olarak uyarlandiginda bireyler arasi etkilesime dayali

bir tartisma ortaminin dogasina aykiri olacak bicimde ¢ok dogrusal ve teknik bir yaklasimdr.

-Modelde yer verilen bilegsenler, 6grencilerin sundugu verileri analiz ederken yetersiz

kalmaktadir.
-Argilimantasyonu epistemolojik ve sosyal dinamikler agisindan yeterince aciklamamaktadir.

Ozellikle 6grencilerin tartisma esnasinda ortaya attiklari iddia ve veri kavramlarinin
ayriminin Ogretmenlerce analizinin zor olmasi, argiimantasyon siirecinin degerlendirilmesinde bazi
zorluklara yol agabilmektedir. Bununla birlikte, argiimantasyon ile bilgi “edinimi mi?” yoksa
(Lazarou, Erduran ve Sutherland, 2017). Bu nedenle arastirma, Keys, Hand, Prain ve Collins (1999)
tarafindan “Science Writing Heuristic” olarak ifade edilen ve dilimize adapte edilmis hali olan
“Argiimantasyon Tabanlh Bilim Ogrenme” (Giinel, Kingir ve Geban, 2012) yaklasimina dayal
ylriitiilmiistiir. Bu yaklasimda oOgretmenler igin olusturulan Sekil 2’de verilen sablon ile
argiimantasyon igeriginin ve siirecin derslerde nasil kullanilacagina yonelik bir planlama
sunulmustur. Sekil 3'te verilen 6grenci sablonu ise 6grencilerin yazili argiimanlarini olusturmalari igin

bir rehber olarak kullanilmistir.
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|

* Kavram haritasi yoluyla 6n bilgilerin ortaya cikarilmast

|

e Informal yazma, gzlem yapma, beyin firtinasi ve soru sorma tekniklerinin kullaruldigi ders
oncesi etkinlikler yapma

3

® Ders etkinliklerine katilim

|

* [. Miizakere Fazi- ders etkinliklerinde kisisel yazma faaliyetlerinin yapilmast

|

e II. Miizakere Fazi- kiiciik gruplarda gozlemlerden elde edilen verilerin yorumlarmin
paylasilmast

6

 I11. Miizakere Fazi- diisiincelerin kitap ya da diger kaynaklarla karsilastirilmasi

|

* [V. Miizakere Fazi- bireysel yansima ve yazma taaliyetlerinin yapilmasi

|

* Kavram haritasi yoluyla 6gretim sonunda grenilenlerin ortaya cikarilmasi

Sekil 2. ATBO 6gretmen sablonu

1. Baslangi¢ Diistinceleri
* Sorularim nelerdir?

2. Testler

* Ne yaptim?

3. Gozlemler

=_/

* Ne gordiim?

4. Iddialar
® Neiddia edebilirim?

=/

5. Kamt
* Nasil anladum? Nig¢in bu iddialarda bulunuyorum?

-/

6. Okuma }

* Benim diisiincelerim baska diistincelerle nasil karsilastirilir?

LR A A

7. Yansima J

® Diigtincelerim nasil degisti?

Sekil 3. ATBO 6grenci sablonu
Calismada ATBO yaklasimima dayali etkinliklerin hazirlanmasi ve degerlendirmelerin bu
sablonlar temel alinarak yapilmasi yazili argiimanlarin kayit altina alinmasini ve analiz edilmesini

kolaylastirmistir.

Bu calismada ele alman Insan ve Cevre Unitesi biyocgesitlilik, biyogesitliligi tehdit eden
faktorler, nesli tehdit altinda olan canlilar gibi giincel tartismalara ve arastirmaya uygun bir igerige
sahiptir. Biyogesitlilik, diinyadaki yasamin ¢esitliligidir. Su, karbon, azot ve fosfor gibi
biyojeokimyasal dongiilerin isleyisinde, igme niteligindeki sularin elde edilmesinde, atiklarin geri

doniistimiinde, sularin kirleticilerden aritilmasinda, bozulmamus topraklarda dogal olarak olusan
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toprak erozyonunun Onlenmesinde, atmosferden karbondioksit &ziimlemesi yaparak iklim
diizenlenmesinde, insanlar icin estetik degeri olana ekosistemlerin olusmasinda ve
siirdiiriilebilirliginde biyogesitlilik islev goriir (Mader ve Windelspecht, 2018). Tiirkiye’de sira dis1 bir
biyogesitlilik gozlenmektedir. Tiirkiye, barindirdig1 biyolojik cesitlilik agisindan kiigiik bir kitanin
karakterini gostermektedir. Tiirkiye’de sira dist bir biyogesitlilik gozlenmekte olup 10.000 bitki
tiiriinden % 30'u endemiktir (Ekim vd., 2000). Biyogesitlilik kavraminin {ilkemiz ve diinya agisindan
Onemi, siirdiiriilebilirlige katkis1 distiniildiigiinde, 6grencilerin bu konuda yeterli bilgiye sahip
olmast onlarin daha bilingli olmalarini saglayacaktir. Nitekim Fen Bilimleri Dersi Ogretim
Programi'nda “Canlilar ve Yasam” konu alaninda “Insan ve Cevre” iinitesinde Ogrencilerin
biyogesitlilik ile ilgili fikir sahibi olmalar1 onlardan beklenen bilgi ve beceriler arasindadir. Ayrica 5.
Sinuf Fen Bilimleri Dersi Ogretim Programi incelendiginde, “F.5.6.1.1. Biyogesitliligin dogal yasam icin
onemini sorgular. F.5.6.1.2. Biyogesitliligi tehdit eden faktorleri, arastirma verilerine dayali olarak
tartisir (MEB, 2018, 5.29)” kazanimlar: yer almaktadir. Fen 6gretim programinda yer alan sorgulama,
arastirma verilerine dayali olarak tartisma gibi kazamimlara ulasmada etkili bir yontem olarak
argiimantasyonun kullanilmasinin ne derece etkili oldugunu ortaya koyabilmek i¢in bu kazanim
ifadelerine uygun maddelerin yer aldig1 basar: testlerinin de gelistirilmesi gerekmektedir. Alanyazin
incelendiginde, argiimantasyonun fen derslerinde kullaniminin akademik basar1 iizerine etkileri
konusunda arastirmalar (Er ve Kirindi, 2020; Giilen ve Yaman, 2018) oldukca yaygindir. Ayrica,
arglimantasyon tabanli 6grenme yaklasiminin 6grenci tutumlar1 (Hacioglu ve Kartal, 2022), becerileri
(Karisan, 2015), TPAB 0z degerledirmeleri (Korkmaz ve Biber, 2023), gelistirdikleri argiiman
diizeylerine (Uzun ve Tekerek, 2023) yonelik calismalar bulunmaktadir. Ancak, akademik basarinin
Ol¢iilmesi i¢in kullanilan ¢oktan se¢meli maddelerin kazanmimlarda yer alan becerilerle uyumunun
diisiikk, maddelerin daha c¢ok bilgi ve kavrama diizeyinde oldugu goze carpmaktadir. Ayrica
alanyazinda biyocgesitlilik konusunda argiimantasyona yonelik etkinliklerin sinirli sayida olmasi ve
beceri temelli sorulardaki basari ile iligskisini arastiran bir ¢alismaya rastlanmamasi yeni arastirmalarin

yapilmasiru gerekli kilarken bu calismanin da énemini ortaya koymaktadir.
Arastirmanin Amaci

Bu arastirmada, “Insan ve Cevre Unitesi biyocgesitlilik konusunda argiimantasyon etkinlikleri
beceri temelli sorularin dogru yamitlanmasi {izerine etkili midir?” problemine odaklamilmigtir. Bu

problem cercevesinde asagida belirtilen sorulara cevap aranmuistir:

1. Ogrencilerin argiimantasyon etkinliklerine iliskin toplam puanlari ile beceri temelli test

puanlar arasinda bir iliski var midir?

2. Arglimantasyon etkinlik tiirii ve hedeflerinin beceri temelli test puanlari {izerine bir etkisi

var madir?
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2.1. Argiimantasyon etkinlik puanlar1 beceri temelli test puanlarinda anlamli farklilik

olusturmakta midir?

2.2. Birinci argiimantasyon etkinligi beceri temelli test puanlarinda anlamli farklilik

olusturmakta midir?

2.3. ikinc argiimantasyon etkinligi beceri temelli test puanlarinda anlamli farklilik

olusturmakta midir?

2.4. Uclincii argiimantasyon etkinligi beceri temelli test puanlarinda anlamli farklilik

olusturmakta midir?

2.5. Dordiincii arglimantasyon etkinligi beceri temelli test puanlarinda anlamli farklilik

olusturmakta midir?

2.6. Besinci argiimantasyon etkinligi beceri temelli test puanlarinda anlamli farklilik

olusturmakta midir?

2.7. Altina argiimantasyon etkinligi beceri temelli test puanlarinda anlamli farklilik

olusturmakta midir?

2.8. Yedinci argiimantasyon etkinligi beceri temelli test puanlarinda anlamli farklilik

olusturmakta midir?

2.9. Sekizinci arglimantasyon etkinligi beceri temelli test puanlarinda anlamli farklilik

olusturmakta midir?
Yontem
Arastirmanin Deseni

Bu arastirma besinci smuf Ogrencilerinin  biyogesitlilik konusu  argiimantasyon
etkinliklerindeki argiiman diizeyleri ile beceri temelli sorular1 dogru yanitlama diizeyleri arasindaki
iliskiyi incelemek amaciyla yapilmaktadir. Arastirmada tarama modeli kullamilmistir. Tarama
modelleri, gegmiste ya da halen var olan bir durumu var oldugu sekliyle betimlemeyi amaclayan
arastirma yaklasimlaridir. Aragstirmaya konu olan olay, birey ya da nesne, kendi kosullar1 icinde ve

oldugu gibi tanimlanmaya ¢alisilir (Karasar, 2016).
Calisma Grubu

Aragtirmaya 2020-2021 egitim-6gretim yilinda Istanbul ilinde yer alan bir devlet ortaokuluna
kayith ve uzaktan egitime devamli katilan 11-12 yas diizeyinde beginci sinifa devam eden 40 6grenci
katilmistir. Ogrencilerin %451 (f=18) kiz, %551 (f=22) erkek &grencilerden olusmaktadir. Ogrenciler

daha dnceden biyogesitlilik konusu ile ilgili herhangi bir egitim almamustr.
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Veri Toplama Araclar1 ve Uygulama Siireci

Bu arastirmada veri toplamak igin iki farkli 6l¢gme aracindan faydalanilmistir. Bunlardan ilki
beceri temelli sorulardan olusan basar testidir. Milli Egitim Bakanligi (MEB) Olgme Degerlendirme ve
Sinav Hizmetleri birimince besinci, altinci ve yedinci siniflara her {inite i¢in beceri temelli sorular
hazirlamis ve bu sorulara serbest erigim saglamistir. Sorularin yapisi incelendiginde, kazanimlarin ele
aldig1 becerilere odaklanildigi goriilmektedir. Bu nedenle aragtirmada, ortaokul besinci simif Insan ve
Cevre Unitesi icin gelistirilmis beceri temelli sorular kullanilmigtir. Bu test MEB tarafindan 5. sinif 6.
iinite “Biyogesitlilik” konusu i¢in gelistirilmis 20 maddelik ¢oktan se¢meli maddelerden olusmaktadir.
Beceri temelli maddeler; ¢ikarimda bulunma, tahminde bulunma, veri yorumlama, grafik okuma gibi
temel bilimsel siire¢ becerileri igerisinde yer alan becerileri 6l¢gmek icin gelistirilmistir. Bu nedenle test
gelistirme adimlarindan biri olan madde yazma siirecinin dogru isletildigi varsayilmistir. Testin
gecerlik ve giivenirlik analizlerinin yapilmasi i¢in test ¢alisma grubu ile ayn1 okula devam eden aym

yas diizeyindeki calisma grubunda olmayan 40 6grenciye uygulanmistir.

Testi olusturan maddeler 6ncellikle alan uzmanlar: tarafindan incelenmis ve bilimsel hataya
sahip oldugu tespit edilen 2., 3. ve 10. maddeler testten ¢ikarilmistir. Daha sonra kalan 17 madde

tizerinden test ve madde istatistikleri gerceklestirilmistir. Bu istatistikler asagidaki tabloda verilmistir.

Tablo 1. Beceri temelli test icin madde analizi

Madde Madde Ayirt Madde Madde Ayirt

Maddeler Giigliik Edicilik Maddeler Giigliik Edicilik indeksi
indeksi (P))  indeksi (Rvis) indeksi (Pj) (Rbis)
M1 0.40 0.64 M11 0.63 0.37
* * %
ﬁ; . Bilimsel Hatali Maddeler ﬁg . z;g giz ox
M4 0.68 0.47 M14* 0.45 0.20**
M5* 0.57 0.21** M15 0.45 0.48
M6 0.38 0.56 M16 0.28 0.34
M7 0.38 0.43 M17 0.60 0.42
M8 0.42 0.33 M18 0.40 0.48
M9 0.40 0.71 M19 0.30 0.50
M10* Bilimsel Hatali Maddeler M20 0.75 0.46

*Testten ¢ikarilan maddeler

**Ayirt edicilik diizeyi diisiik olan maddeler

Tablo 1 incelendiginde 5., 12., 13. ve 14. maddelerin istenilen ayirt edicilik diizeyine (Rvis>0.30)
sahip olmadig1 goriilmiis ve testten ¢ikarilmistir. Buna gore beceri temelli testin son halinde 13 adet

madde kalmaistir. Testin son haline ait istatistikler asagidaki tabloda verilmistir.
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Tablo 2. Beceri temelli test igin gegerlik giivenirlik analizi

Test Istatistikl

eri
Madde Sayis1 13 Standart sapma 3.16
Birey Sayis1 40 Varyans 9.99
Ortalama 6.05 Carpiklik 0.22
Ortanca 5.00 Basiklik -0.61
Mod 4.50 Standart hata 1.55
Ortalama giigliik 0.47 KR-20 0.76
Ortalama ayirt edicilik 0.51 KR-21 0.73

Testin gelistirilme adimlar1 ve Tablo 2 incelendiginde, testin yeterli derecede gecerli ve

glivenilir oldugu goriilmektedir. Bu test, calisma grubuna etkinlikler gerceklestirildikten sonra

uygulanmustir. Tkinci veri toplama araci ise, Insan ve Cevre iinitesinde yer alan biyogesitlilik ve insan-

cevre etkilesimi konular1 i¢in hazirlanan argiimantasyon etkinliklerinde &grencilerin yazili olarak

cevapladiklar1 argiimanlardan olusmaktadir. Bu {iinite i¢in arastirmacilar tarafindan sekiz adet

arglimantasyon temelli etkinlik gelistirilmistir. Ekinlikler ile ilgili bilgiler asagidaki tabloda

verilmigtir.

Tablo 3. Argiimantasyon etkinliklerine iliskin bilgiler

Etkinlik . 1 Ogretim programi Etkinligin Etkinlikte
Numarasi Etkinlik Adu kazanimi Tiirii Hedeflenen Beceri
Hangi ortam Biyocgesitliligin dogal yasam
biyocgesitlilik i¢in 6nemini sorgular. Ifadeler .
1 Akil t
acgisindan daha Tablosu 1 yurutme
zengindir?
Bl'yo.g.e§1.thl.1k 1.le Bly.o (.;eg.l.thhg%n.dogal yasam Ifadeler Siniflandirma/Kanit
2 ilgili bilgileri i¢in 6nemini sorgular. N
o . Tablosu gosterme
degerlendirelim
Diir}ya’mrf farkl Biyogegitliligi - Crafik
bolgelerinde tehdit eden faktorleri . o
. N ey Argiiman okuma/verileri kanit
3 biyogesitlilik arastirma verilerine dayali . . . .
degerlendirme  gdsterme/ argiiman
azalmasi neden olarak tartisir. icin verekce sunma
farklichr? s gereis
. Ulkemizde ve Diinyamizda
Nesli o ;
. nesli titkenen veya Ifadeler e
4 tiikkenmekte . . Akl yiiriitme
tiikkenmekte olan tiirlere Tablosu
olan canlilar .. .
Ornekler verir.
5 Biyocesitlilik Biyf)c%egftliligi.n .dogal yasam Argliman G?rekge sunarak
i¢in 6nemini sorgular Olusturma argiiman olusturma
Cevre Insan-cevre etkilesiminde Kat
Kirliliginin yarar ve zarar durumlarini
6 . .. .. Kullanma Kanit Kullanimi
Nedenleri ornekler tizerinde tartigir. Btkinlisi
Nedir? gt
” Wall-E kim Insan-cevre etkilesiminin Kavram Kanit gosterme/
hakli? Onemini fark eder. Karikatiirii gerekcelendirme
Yakin gevresindeki veya
8 Toprak 1'<1'rhhg1 ulkemlzd.eb 1t.m‘ g'(.eV}‘e Vee Diyagrami Cierekgel.erl
onlenebilir mi? sorununa iligskin ¢6ziim degerlendirme

Onerileri sunar.
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Tablo 3’e gore, calisma grubuyla farkl: tiirde ve diizeylerde sekiz adet argiimantasyon temelli
etkinlik gerceklestirilmistir. Etkinliklerin puanlanmasinda ise, Aktamis ve Higde ‘nin (2015)
gelistirdikleri Tiirk¢e Argiimantasyon Degerlendirme Modeli Derecelendirme Olgegi kullanilmistur.

Dereceli puanlama anahtar1 asagidaki Tablo 4’te verilmistir.

Tablo 4. Tiirkce argiimantasyon degerlendirme modeli derecelendirme 6lcegi

Bilesen 0 (yok) 1(zay1f) 2 (giiglii)

Kesin ve tam bir iddia
(Kesinlik ve tamlik,

O0grencinin sinif
. Bir iddia vok Kesin fak Lo .
Iddia: Bir iddia veya sonug orijinal I 1dd1a.y0 esin fakat dizeyine gore
veya kesin tamamlanmamis kazandirilmasi
soruyu cevaplar 1 g .
olmayan iddia iddia istenen kavram veya
kavramlar:1 dogru bir
sekilde ifade

etmesidir.)
Karsilastirma yaparak

Kanit: a. Veri: iddiayl. Yanls ya da Giinlii'k yag.amdaki veriyi sagl.'amlg
- desteklemek igin . : . deneyimlerinden Deneysel ve bilimsel
Bilimsel .. ) hi¢ verilmemis . .
. icerilen veri sunulan veri verilerden
veri
-ddiavt faydalanmis
y b. Akil viiriitme: Veri . Bilimsel veri ile
destekler Yanlis ya da Yetersiz akil . .
ile birlikte kanit1 . : . . desteklenmis yeterli
. hi¢ verilmemis yiriitme o
olusturan ifade akil ylirtitme
Destekleyici
Destekleyici: yok yanlis ya  Bir tane Birden fazla
Destekleyicinin kavramsal kalitesi ~ da hig destekleyici var destekleyici var
verilmemis
Griitiiciiler: i )
"Cw . 1 . Giriitiicii yok Bir tane ctirtitiicli Birden fazla curtitiicii
Kargit iddiaya yonelik verilen yanlis ya da
. . . var var
aciklamalar hi¢ verilmemisg

Tablo 4'te verilen puanlamalara gore, Etkinlik-1 igin alinabilecek en diisiik 0, en yiiksek 28;
Etkinlik-2 i¢in alinabilecek en diisiik 0, en yiiksek 48; Etkinlik-3 i¢in alinabilecek en diisiik 0, en yiiksek
10, Etkinlik 4 icin alinabilecek en diisiik 0, en yiiksek 88; Etkinlik-5 i¢in alinabilecek en diisiik 0, en
yiiksek 13; Etkinlik-6 i¢in alinabilecek en diisiik 0, en yiiksek 9; Etkinlik-7 i¢in alinabilecek en diisiik 0,
en yiiksek 32; Etkinlik-8 i¢in alinabilecek en diisiik 0, en yiiksek 8 puandr.

Verilerin Analizi

Arastirmada parametrik testlerin kullanilabilmesi ig¢in veri analizine baglamadan &nce
verilerin normal dagilim gosterip gostermedigine bakilmaktadir. Bunun igin Shapiro-Wilk normallik

testi yapilmistir. Normallik testine iliskin sonuglar asagida Tablo 5'te verilmistir.
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Tablo 5. Beceri temelli test ve argiimantasyon etkinlikleri i¢in normallik

Testler Deger Serbestlik derecesi (df) Anlamlilik
Beceri Temelli Test 0.959 40 0.161
Argiimantasyon Etkinlikleri
Etkinlik-1 0.879 0.000**
Etkinlik-2 0.871 0.000**
Etkinlik-3 0.562 0.000**
Etkinlik-4 0.967 0.284
Etkinlik-5 0.905 40 0.003**
Etkinlik-6 0.804 0.000**
Etkinlik-7 0.885 0.001**
Etkinlik-8 0.875 0.000**
Etkinlikler Toplam1 0.962 0.189

*0.05 **0.01

Tablo 5 incelendiginde, beceri temelli test puanlar ile argiimantasyon etkinliklerinden 4.
etkinligin ve etkinliklerin toplam puanlar1 normal dagilmaktadir. Buna gore bu puanlarla bagiml
gruplar icin t testi yapilmistir. Geri kalan etkinlik puanlari ile parametrik olmayan Wilcoxon Isaretli

Siralar Testi yapilmustir.
Arastirmanin Etik izinleri

Yapilan bu calismada “Yiiksekogretim Kurumlar1 Bilimsel Arastirma ve Yayin Etigi
Yonergesi” kapsaminda uyulmas: belirtilen tiim kurallara uyulmustur. Yonergenin ikinci boliimii
olan “Bilimsel Arastirma ve Yaymn Etigine Aykir1 Eylemler” bashg: altinda belirtilen eylemlerden

higbiri gerceklestirilmemistir.

Etik kurul izin bilgileri: Etik degerlendirmeyi yapan kurul ad1 = Yozgat Bozok Universitesi Etik

Komisyonu
Etik degerlendirme kararinin tarihi= 21.04.2021
Etik degerlendirme belgesi say1 numarasi= 21/07
Bulgular ve Sonug

1. Ogrencilerin Argiimantasyon Etkinliklerine iliskin Toplam Puanlar ile Beceri Temelli

Test Puanlan1 Arasinda Bir iligki Var midir?

Beceri temelli test puanlar: ile argiimantasyon etkinlikleri toplam puanlari arasinda anlaml
bir iliski olup olmadigina yonelik Pearson Momentler Carpimi Korelasyon Katsayisi (P.M.C.K.K.)

sonucu Tablo 6’da verilmistir.
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Tablo 6. Beceri temelli test puanlari ile argiimantasyon etkinlikleri toplam puanlar: arasindaki iligki

Beceri Temelli  Argiimantasyon Etkinlikleri

Test Puanlar Toplam Puanlar:
X3
Beceri Temelli Test PMEKK 1 0070%5; .
Puanlan N 40 40
Arglimantasyon PM.C.K.K. 0.703** 1
Etkinlikleri Toplam P 0.00%*
Puanlan N 40 40

*0.05 diizeyinde anlamlilik **0.01 diizeyinde anlamlilik
Tablo 6 incelendiginde, beceri temelli test puanlar: ile argiimantasyon etkinlikleri toplam
puanlar1 arasinda pozitif yonlii anlamh bir iliski vardir (rx=0.703; p<0.01). Bu iliskinin grafigi Sekil

2’de verilmistir.
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E £0,00 r
g. L ] L ]
|_ ' .
= .
@
=
E [ ]
ﬁ 40,00 i b 4 .
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o 20,00 3 .
=
< 8
[ ]
falu} 2,00 400 5,00 8,00 10,00 12,00
Beceri Temelli Test Puanlan

Sekil 4. Beceri temelli test puanlari ile arglimantasyon etkinlikleri toplam puanlar: arasindaki iligki
Sekil 4 incelendiginde, beceri temelli test puanlar ile argiimantasyon etkinlikleri toplam

puanlar1 arasindaki iliskinin pozitif yonde oldugu goriilmektedir.

2. Argiimantasyon etkinlik tiirii ve hedeflerinin beceri temelli test puanlar iizerine bir

etkisi var midir?

2.1. Argiimantasyon etkinlik puanlar1 beceri temelli test puanlarinda anlamli farklilik

olusturmakta midir?

Beceri temelli test puanlar: ile argiimantasyon etkinlikleri toplam puanlari arasinda anlaml

fark olup olmadigina iliskin analiz sonugclar1 asagidaki tabloda verilmistir.

Tablo 7. Beceri temelli test puanlart ve argiimantasyon etkinlikleri toplam puanlari arasindaki iligkiye iliskin
bulgular

Puanlar N X SS sd t P
Beceri Temelli Test Puanlar: 6.05 3.20
40 39 -14.168  0.00**
Argiimantasyon Etkinlikleri Toplam Puamn 38.33 16.48

*0.05 **0.01
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Tablo 7 incelendiginde, beceri temelli test puanlar: ile argiimantasyon etkinlikleri toplam
puanlar1 arasinda anlamli bir farklihk vardir (t=-14.17; p<0.01). Bu durum argiimantasyon
etkinliklerinin 6grencilerin beceri temelli sorulari dogru yanitlayabilmeleri {izerine etkisinin oldugu

seklinde yorumlanmustir.

2.2. Birinci argiimantasyon etkinligi beceri temelli test puanlarinda anlamli farklilik olusturmakta

midir?

Beceri temelli test puanlar1 ile Etkinlik-1 puanlar1 arasinda anlamh fark olup olmadigina

iliskin analiz sonuglar1 asagidaki tabloda verilmistir.

Tablo 8. Beceri temelli test puanlari ile etkinlik-1 puanlar: arasindaki iliskiye iliskin bulgular

Sira Sira

Beceri Temelli Test Puanlari-Etkinlik-1 n Ortalamasi Toplam 7 p
Negatif Sira 28 18.00 504.00 "
Pozitif Sira 8 20.25 16200 270 0007
Esit 4
Toplam 40
*0.05 **0.01

Tablo 8 incelendiginde, beceri temelli test puanlari ile Etkinlik-1 puanlar1 arasinda anlamli bir
farklihik vardir (t=-2.703; p<0.01). Bu durum, etkinligin hedefi olan akil ytiriitme becerisinde argiiman
diizeyi yiiksek olan 6grencilerin beceri temelli sorular1 dogru yanitlamalar: {izerine etkisi oldugu

yoniinde yorumlanmuisgtir.

2.3. ikinci argiimantasyon etkinligi beceri temelli test puanlarinda anlamli farklilik olusturmakta

midir?

Beceri temelli test puanlar: ile Etkinlik-2 puanlari arasinda anlamli fark olup olmadigina

iliskin analiz sonuglar1 asagidaki tabloda verilmistir.

Tablo 9. Beceri temelli test puanlari ile etkinlik-2 puanlar: arasimdaki iliskiye iliskin bulgular

Sira Sira

Beceri Temelli Test Puanlari-Etkinlik-2 n Ortalamast Toplam 7 p
Negatif Sira 9 12.39 111.50 "
Pozitif Sira 29 2171 62850 70 000
E§it 2
Toplam 40
*0.05 **0.01

Tablo 9 incelendiginde, beceri temelli test puanlar ile Etkinlik-2 puanlar1 arasinda anlamli bir
farklihk vardir (t=-3.769; p<0.01). Etkinlik-2'de verilen bilgiyi smiflandirma ve bu simflandirmaya
iliskin kamit goOsterme becerisi {izerine odaklanilmistir. Bu nedenle elde edilen sonug, bilgiyi
smiflandirma, bilgiye iliskin kanit sunma diizeyi yiiksek olan 6grencilerin beceri temelli sorular

dogru yanitlamalari {izerine etkili oldugu yoniinde yorumlanmustir.
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2.4. Ugiincii argiimantasyon etkinligi beceri temelli test puanlarinda anlamli farklilik olusturmakta

midir?

Beceri temelli test puanlar: ile Etkinlik-3 puanlari arasinda anlamli fark olup olmadigina

iliskin analiz sonuglar1 asagidaki tabloda verilmistir.

Tablo 10. Beceri temelli test puanlari ile etkinlik-3 puanlar: arasindaki iliskiye iliskin bulgular

Beceri Temelli Test Puanlari-Etkinlik-3 n Sira Sira y4 P
Ortalamasi Toplam1
Negatif Sira 36 18.50 666.00 x
Pozitif Sira 0 0 0 -5.243 0.00
Esit 4
Toplam 40
*0.05 **0.01

Tablo 10 incelendiginde beceri temelli test puanlar ile Etkinlik-3 puanlar1 arasinda anlamli bir
farklilik vardir (t=-5.243; p<0.01). Ugiincii etkinlik grafik okuma becerisi, bilimsel verileri kanit olarak
sunabilmeyi ele alan bir etkinliktir. Bu etkinlik ile ilgili elde edilen bu bulgu argiiman degerlendirme
diizeyi yiiksek olan Ogrencilerin, beceri temelli sorular1 dogru yanitlamalar: iizerine etkili oldugu

seklinde yorumlanmustir.

2.5. Dordiincii argiimantasyon etkinligi beceri temelli test puanlarinda anlamli farklilik

olusturmakta midir?

Beceri temelli test puanlar: ile Etkinlik-4 puanlar1 arasinda anlamli fark olup olmadigina

iliskin analiz sonuglar1 asagidaki tabloda verilmistir.

Tablo 11. Beceri temelli test puanlari ile etkinlik-4 puanlar: arasindaki iliskiye iliskin bulgular

Puanlar N X SS sd t p
Beceri Temelli Test Puanlari 6.05 3.20 -
Etkinlik-4 40 8.68 393 39 -4.827 0.00

*0.05 **0.01

Tablo 11 incelendiginde, beceri temelli test puanlar ile Etkinlik-4 toplam puanlar1 arasinda
anlamli bir farklilik vardir (t=-4.827; p<0.01). Dordiincii etkinlik de birinci etkinlik gibi akil yiiriitme
becerisi tizerine odakli bir etkinliktir. Bu nedenle elde edilen bu bulgu akil yfiriitme beceri diizeyi
yliksek olan 6grencilerin beceri temelli sorular1 dogru yanitlamalar1 {izerine etkili oldugu seklinde

yorumlanmustir.

2.6. Besinci argiimantasyon etkinligi beceri temelli test puanlarinda anlaml farklilik olusturmakta

midir?

Beceri temelli test puanlar: ile Etkinlik-5 puanlari arasinda anlamli fark olup olmadigina

iliskin analiz sonuglar1 asagidaki tabloda verilmistir.
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Tablo 12. Beceri temelli test puanlari ile etkinlik-5 puanlart arasindaki iliskiye iliskin bulgular

Sira Sira

B iT 11i Test Puanlari-Etkinlik- 7
eceri Temelli Test Puanlari-Etkinlik-5 n Ortalamas Toplam p
Negatif Sira 34 20.03 681.00 "
Pozitif Sira 3 7.33 200 9 000
Esit 3
Toplam 40
*0.05 **0.01

Tablo 12 incelendiginde, beceri temelli test puanlar: ile Etkinlik-5 puanlari arasinda anlamh
bir farklilik vardir (t=-4.985; p<0.01). Argiiman olusturma etkinligi olan besinci etkinlik ile elde edilen
bu bulgu, argiiman olusturma diizeyi yiiksek olan Ogrencilerin beceri temelli sorular1 dogru

yanitlamalar {izerine etkili olarak degerlendirilmistir.

2.7. Altina1 argiimantasyon etkinligi beceri temelli test puanlarinda anlaml farklilik olusturmakta

midir?

Beceri temelli test puanlar ile Etkinlik-6 puanlari arasinda anlamli fark olup olmadigina

iliskin analiz sonuglar1 asagidaki tabloda verilmistir.

Tablo 13. Beceri temelli test puanlari ile etkinlik-6 puanlart arasindaki iliskiye iliskin bulgular

Beceri Temelli Test Puanlari-Etkinlik-6 n Sira Sra V4 p
Ortalamasi Toplam1
Negatif Sira 14 17.54 245.50
Pozitif Sira 23 19.89 5750 09 008
Esit 3
Toplam 40
*0.05 **0.01

Tablo 13 incelendiginde, beceri temelli test puanlar ile Etkinlik-6 puanlari arasinda anlamh
bir farklilik yoktur (t=-1.609; p>0.05). Altinc1 etkinlikte kanit kullanimi becerisi ele alinmistir. Kanit
kullanim1 etkinliginin beceri temelli sorular1 dogru yanitlama tiizerine bir etkisi olmadig1 sonucu,
etkinligin genel olarak tiim Ogrenciler tarafindan yapilabilecek diizeyde kolay olmasindan

kaynaklanabilecegine baglanmistir.

2.8. Yedinci argiimantasyon etkinligi beceri temelli test puanlarinda anlamh farklilik olusturmakta

midir?

Beceri Temelli Test puanlar: ile Etkinlik-7 puanlari arasinda anlamli fark olup olmadigina

iliskin analiz sonugclar1 asagidaki tabloda verilmistir.

Tablo 14. Beceri temelli test puanlari ile etkinlik-7 puanlart arasindaki iliskiye iliskin bulgular

Beceri Temelli Test Puanlari-Etkinlik-7 n Sira Sira V4 P
Ortalamasi Toplami
Negatif Sira 26 19.96 519.00 .
Pozitif Sira 9 12.33 111.00 3358 001
Esit 5
Toplam 40
*0.05 **0.01
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Tablo 14 incelendiginde beceri temelli test puanlari ile Etkinlik-7 puanlar1 arasinda anlamli bir
farkliik vardir (t=-3.358; p<0.05). Kanit kullanim etkinligi olan bu etkinligin beceri temelli sorular1
dogru yanitlama {izerine anlamli bir farklilik olusturmasi, altinci etkinlikten farkli olarak bu etkinligin
gerekcelendirme boyutunun etkinlik diizeyini artirmasindan kaynaklanmis oldugu yoniinde

yorumlanmistir.

2.9. Sekizinci argiimantasyon etkinligi beceri temelli test puanlarinda anlamli farklilik

olusturmakta midir?

Beceri Temelli Test puanlari ile Etkinlik-8 puanlari arasinda anlamh fark olup olmadigina

iliskin analiz sonuglar1 asagidaki tabloda verilmistir.

Tablo 15. Beceri temelli test puanlari ile etkinlik-8 puanlart arasindaki iliskiye iliskin bulgular

Beceri Temelli Test Puanlari-Etkinlik-8 n Sira Sira Z p
Ortalamasi Toplam1
Negatif Sira 36 21.44 772.00 -
Pozitif Sira 3 2.67 8.00 =341 0.00
Esit 1
Toplam 40
*0.05 **0.01

Tablo 15 incelendiginde beceri temelli test puanlari ile Etkinlik-8 puanlar1 arasinda anlamli bir
farklilik vardir (t=-5.341; p<0.01). Gerekgeleri degerlendirmeyi gerektiren sekizinci etkinliginde beceri

temelli sorular1 dogru yanitlama iizerine etkili oldugu y6niinde yorumlanmuistir.
Tartisma

Bu arastirmada, biyogesitlilik ve insan-cevre etkilesimi konularina iliskin gelistirilen
argtimantasyon etkinliklerinde 6grencilerin argiiman diizeyleri ile bu konuya yonelik gelistirilmis
beceri temelli basar1 testi maddelerinin dogru yanitlanmas: arasindaki iliski yonii ve diizeyinin

belirlenmesi amaglanmistir.

Arastirma sonucunda, uygulanan sekiz etkinlikten elde edilen toplam puan ile beceri temelli
test maddelerinden olusan basar1 testinden alman puan arasinda pozitif yonde ytiiksek diizeyde bir
iliski oldugu tespit edilmistir. Bu sonug, argiimantasyon etkinliklerinde argiiman diizeyleri yiiksek
olan ogrencilerin beceri temelli sorular1 dogru yamtlamada basarii olduklarini gostermektedir.
Alanyazininda, argiimantasyon etkinliklerinin fen bilimleri dersi akademik basar iizerine etkisi
odakli calismalarda genel olarak olumlu bir etkinin oldugu yargisi yaygindir (Yilmaz-Ozcan ve
Tabak, 2019; ilk, 2019; Uluay ve Aydin, 2018; Temiz-Cinar, 2016). Calismalardaki ortak nokta, etkinin
deney ve kontrol gruplarmin son test basari testi puanlarimin karsilastirilmasma iliskin analiz
sonuglarindan elde edilmis olmasidir. Deney grubu lehine ¢ikan anlamli farkliligin argiimantasyon
etkinliklerinin kullanildig1 iinite kapsaminda Ogrencinin akademik basarisini artirdigi yorumu
yapilmaktadir. Ancak ¢alismalarda argiimantasyon etkinliklerinin bu etkiyi nasil olusturdugu detayh

bir sekilde degerlendirilmemistir. Akademik basart odakli ¢alismalarda basarinin Olciilmesinde
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kullanilan 6lgek oldukc¢a énemlidir. S6z konusu ¢alismalarda kullanilan basari testleri incelendiginde
maddelerin bilgi ve kavrama diizeyinde oldugu goriilmektedir. Argiimantasyon yonteminde
gerceklestirilen etkinlikler analiz yapma, ¢ikarimda bulunma, kanita dayandirma, gerekcelendirme
gibi daha {iist diizey bilissel becerilere yoneliktir. 2013 yilinda degisen ve yenilenen 2018 yilinda fen
bilimleri dersi ogretim programi kazanimlari da {ist diizey bilissel becerilerin gelistirilmesine
odaklanmistir. Bu nedenle argiimantasyon etkinliklerinin basar1 iizerine etkililiginin arastirildig:
calismalarda test maddelerinin bu etkiyi ortaya koymada sinirh oldugu diisiiniilmektedir. Nitekim,
bu sonugctan farklh olarak Er ve Kirindi (2020), argiimantasyon tabanli fen dgretiminin 6grencilerin
akademik basarilar1 {izerine anlamli bir farklilik olusturmadigl yoniinde bir sonuca ulasmistir. Bu
durumun uygulanan basar1 testi maddelerinin kavrama diizeyinde olmasindan kaynaklandig:
diistintilmektedir. Argiimantasyon etkinlikleri uygulanan deney grubunun da 6gretim programinin
onerdigi yontemlerin uygulandigi kontrol grubunun da kavrama diizeyinde benzer basar
seviyelerinde olmalar1 beklenen bir sonugtur. Ust diizey diisiinme becerilerinin ele alinacag: testlerde
bu sonugta bir degisim olup olmadiginin arastirmalarda daha detayli ele alinmasi gerekmektedir. Bu
nedenle bu aragtirmada basarinin dlciilmesinde Milli Egitim Bakanlig: tarafindan gelistirilen beceri
temelli test maddeleri 6rnekleri ele alinmistir. Bu test maddelerinde bir baglamdan yola cikilarak
ogrencinin ¢ikarimda bulunmasi ya da verilen duruma iligskin uygun bir kanit sunmasinin beklendigi
madde tiirleri yer almaktadir (MEB, 2019). Dolayis: ile argiiman diizeyi ile beceri temelli sorularin
dogru yanitlanmasi arasinda pozitif yonde yiiksek diizeyde bir iliski tespit edilmis olmasi,
alanyazininda argiimantasyon etkinliklerinin akademik basarry1 olumlu yonde etkiledigi yargisim

gerekgelendirecek bir sonuctur.

Arastirmada, farkli becerileri kapsayacak sekilde gelistirilen etkinlikler her birinin ayr1 ayr
beceri temelli sorularin dogru yanitlanmasi {izerine bir etkisinin olup olmadig1 da arastirilmistir.
Arastirma sonucunda, altinai etkinlik disindaki tiim etkinliklerin beceri temelli sorularin dogru
yanitlanmasi {izerine etkili oldugu tespit edilmistir. Yilmaz- Ozcan ve Tabak (2019) ilkokul dérdiincii
sinif 6grencileri ile Insan ve Cevre iinitesi kapsaminda gerceklestirdikleri galismada &grencilerin
argliman dfizeylerinin gelisimini incelemislerdir. Alt1 haftalik siiregte, ilk iki hafta argiiman
diizeylerinin birinci ve ikinci diizeyde oldugunu daha sonraki siiregte ise iiglincii ve dordiincii
diizeyde argiimanlar olusturduklarini belirtmislerdir. Uyguladiklar1 basar: testi sonuglarina gore de
akademik bagsarinin argiimantasyon etkinliklerinin uygulandigi deney grubu lehine anlamli bir
farklihik olusturdugunu tespit etmislerdir. Argiiman diizeyleri ile basari arasinda nasil bir iliski
oldugu belirtilmemistir, ancak argiiman diizeyi gittikce artan deney grubunun bagar1 diizeyi de
artmaktadir. Argiiman diizeyinin artmasi, 0grencinin iddia ve verilerini akil yiiriiterek, kanit sunarak
gerekcelendirme siirecinin islemesi olarak yorumlanabilir. Bu sonug, akil yiiriitme (Etkinlik-1,
Etkinlik-4), kanit gosterme (Etkinlik-2, Etkinlik-7); gerekce sunma (Etkinlik-3, Etkinlik-5); gerekceleri

degerlendirme (Etkinlik-8) becerilerine odakli argiimantasyon etkinliklerinin beceri temelli sorulari
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dogru yamnitlama {izerine pozitif yonde etkili olmasi, verilen kanitlar iginden uygun olan kanit
secenegini belirleme {izerine kurgulanmis, zihinsel olarak kavrama diizeyindeki Etkinlik-6"nin ise bir
farklilik olusturmamas: sonucunu destekler niteliktedir. Ayrica, elde edilen sonuglar argiimantasyon
etkinliklerinin yapisinin 0grencilerin argiiman diizeyleri {izerine etkili oldugu yoniinde
yorumlanmistir. Bu durum alanyazininda Temiz-Cimar (2016) ve Sahin (2016) tarafindan yapilan
calisma sonuglartyla benzerlik gostermektedir. Temiz-Cinar (2016) yapmis oldugu calismada, farkh
etkinlik tiirlerinin 6grencilerin argiiman olusturma diizeylerini degistirdigini ortaya koymaktadir.
Sahin (2016) ise, Ogrenciler tarafindan {iretilen argiimanlarin etkinligin yapisi ve kapsamina gore

sekillendigini belirtmektedir.

Sonug olarak, argiimantasyon etkinlikleri 6grencilerin {ist diizey diisiinme becerilerine katki
sagladig1 sOylenebilir. Bu nedenle, {ist diizey becerilerin kazandirilmasini hedefleyen fen bilimleri
dersinde argiimantasyon odakli etkinliklerin gelistirilmesinin ve kullanilmasimin énemli oldugu
diislintilmektedir. Biyogesitlilik konusu igerisinde ele alman biyogesitliligin 6nemi, biyocesitliligi
tehdit eden durumlarin degerlendirilmesinde verilere dayali tartismalara yer verilmesi,

arglimantasyon etkinliklerinin kullanilmasini gerekli kilmaktadir.
Arastirmanin Simirliliklarn

Arastirma, 5. Simf Ogrencileriyle gergeklestirilmistir. Bu nedenle arastirmanin ilkogretim

diizeyini kapsayan tiim smiflara uygulanmamas: bir sinirlilik olarak tanimlanmaktadir.
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Introduction

In today’s world, it is possible to overcome complex problems through adapting to
innovations in science and technology and raising individuals who think, research, produce
information, and solve problems. In order to support the development of these skills, the science
curriculum was revised in 2013 and based on the research-inquiry strategy. When the textbooks were
examined after the 2013 science curriculum was renewed, it was determined that there were activities
that support students’ skills to create arguments based on research-inquiry strategy (Aktamis and
Higde, 2015). With the use of argumentation, students question both their own ideas and other
students’ ideas and form their own knowledge (Jimenez Aleixandre, Rodriguez and Duschl, 2000; Von

Aufschnaiter, Erduran, Osborne and Simon, 2008).

Argumentation is the process of presenting evidence to support or rebut a claim (Toulmin,
2003). Argumentation is defined as a discipline (Binkley, 1995) related to discussion activity or
emotional and challenging action that requires mental and social skills (Mirza and Perret Clermont,
2009). In teaching with argumentation, students suggest claims related to the subject. Students are
expected to support these claims by utilizing existing theories, and to persuade people who have an
opposite opinion by discussing them verbally and in writing (Erduran and Jiménez Aleixandre, 2008).
There are different models in the literature for using argumentation as an educational tool. The most
frequently encountered model is the Toulmin Argument Model. Toulmin (1958) claims that discussion
is a complex and varying process rather than an analytical and mathematical process. Therefore, he

modeled the argumentation process as in Figure-1.
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Qualifier

AsS a result

Data

Claim

Reason

warrant Rebuttal

In consequence of

h

Backing

Figure 1. Toulmin, S.E. (2003). The uses of argument (2nd ed.). U.K.: Cambridge University Press. 87-
134.

According to the Toulmin model, the components that comprise the structure of an argument

are explained as follows:

Data: Evidence used in reaching the claim and statements.
Claim: Arguments that describe the data.
Warrant: Statements that relate the data to the claim.

Backing: Statements that show that a warrant is correct, valid, and reliable. Backings are often
put forward when warrants are not accepted.

Rebuttal: Refers to the cases where the claim is invalid.

Qualifier: Determines the limits of the claim.

Argumentation, which includes the process of accepting or rejecting a scientific idea with the
available scientific data, has great importance in the science curriculum, which aims to raise science-
literate individuals. The Toulmin Argument Model is mentioned in the most studies regarding the use
of argumentation in science courses (Cinar-Temiz, 2016). However, there are also some criticisms of
Toulmin’s model. Erduran (2018) compiled the criticisms of the Toulmin Argument Model in his

study and briefly referred to these criticisms as follows;

The Toulmin Argument Model is a very linear and technical approach, which is against the

nature of an interactive discussion environment when adapted as a framework.

The components included in the model are insufficient when analyzing the data presented by

the students.

The model does not adequately explain the argument regarding epistemological and social

dynamics.

Mainly, it is difficult for teachers to analyze the distinction between claims and data concepts
suggested by students during discussions. And this can lead to some difficulties in the evaluation of

the argumentation process. However, the question of what is evaluated by the argumentation,
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whether it is a” knowledge acquisition” or a “debating skill” becomes a subject discussed by the

teachers (Lazarou, Erduran and Sutherland, 2017). Therefore, the research was conducted based on

the “Argumentation-Based Science Learning” (Giinel, Kingir and Geban, 2012) (ABSL) approach,

which is stated as the “Science Writing Heuristic” by Keys, Hand, Prain and Collins (1999) and

adapted to our language. In this approach, with the template given in Figure 2 created for teachers,

planning for how the argumentation content and process will be used in the courses is presented. In

addition, the student template provided in Figure 3 was used as a guideline for students to create their

written arguments.

‘

* Revealing prior knowledge through concept map

‘

* Conducting pre-course activities by using the techniques of informal writing, observation,
brainstorming and questioning

3

. Parhapahng in course actvities

‘

* I. Negotiation Phase- personal writing activitiesin course activities

‘

s II. Negotiation Phase- sharing interpretations of data obtained from observations in the small
groups

6

* III. Negotiation Phase- comparing thoughts with the book or other sources

‘

s IV. Negotiation Phase- performing individual reflection and writing activities

‘

. Revea]mg what has beenlearned at the end of teaching through concept maps

Figure 2. Argumentation-based Science learning teacher template
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Figure 3. Argumentation-based Science learning student template

In the study, the preparation of activities based on the ABSL approach and the evaluations

based on these templates enabled the recording and analysis of written arguments.

The Human and Environment Unit discussed in this study has appropriate content for current
discussions and research such as biodiversity, factors that threaten biodiversity, and species under
threat of extinction. Biodiversity is the diversity of life on earth. Biodiversity functions in the
functioning of biogeochemical cycles such as water, carbon, nitrogen, and phosphorus, in obtaining
drinking water, in the recycling of wastes, in the purification of water from pollutants, in the
prevention of soil erosion that occurs naturally in undisturbed soils, in regulating the climate by
assimilation of carbon dioxide from the atmosphere, in the formation and sustainability of ecosystems
with aesthetic value for humans (Mader and Windelspecht, 2018). Extraordinary biodiversity is
observed in Turkey. Turkey shows the character of a small continent in terms of its biodiversity. An
extraordinary biodiversity is observed in Turkey and 30% of 10,000 plant species are endemic (Ekim et
al., 2000). When the importance of the biodiversity concept for our country and the world is
considered and its contribution to sustainability, students' having sufficient knowledge on this subject
will make them more conscious. Students' getting knowledge about biodiversity is among the
knowledge and skills expected from them. In addition, when the 5th Grade Science course curriculum
is examined, the acquisitions of “F.5.6.1.1. (Student) questions the importance of biodiversity for
natural life. F.5.6.1.2. (Student) discusses the factors that threaten biodiversity based on research data”
(MoNE, 2018, p.29) can be seen. In order to reveal how effective the use of argumentation in gaining
acquisitions, such as questioning and discussion based on research data in the science curriculum,

achievement tests with items in accord with these acquisition statements should be developed. When
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the literature is examined, studies on the effects of argumentation in science courses on academic
achievement (Er and Kirindi, 2020; Giilen and Yaman, 2018) are quite common. In addition, there are
studies on student attitudes (Hacioglu and Kartal, 2022), skills (Karisan, 2015), TPACK self-
assessments (Korkmaz and Biber, 2023), and argument levels (Uzun and Tekerek, 2023) of the
argumentation-based learning approach. However, it is remarkable that the multiple-choice items
used to measure academic achievement are inconsistent with the acquisition skills, and the items are
mainly at the level of knowledge and comprehension. Moreover, the limited number of activities for
argumentation on biodiversity in the literature and the absence of a study investigating its
relationship with success in skill-based questions reveal the importance of this study and require to

conduct of new research.
Purpose of the Study

This research focused on the question, Do the argumentation activities on biodiversity in the
Human and Environment Unit affect to answer skill-based questions correctly?”. Within the

framework of this problem, answers to the following questions were sought:

1. Is there a relationship between the scores obtained from the argumentation activities and

the skill-based test scores? If yes, at what level is the relationship, and in which direction?
2. Do argumentation activity types and objectives affect the skill-based test scores?

2.1. Do argumentation effectiveness scores make a significant difference in skill-based test

scores?

2.2. Does the first argumentation activity make a significant difference in skill-based test

scores?

2.3. Does the second argumentation activity make a significant difference in skill-based

test scores?

2.4. Does the third argumentation activity make a significant difference in skill-based test

scores?

2.5. Does the fourth argumentation activity make a significant difference in skill-based test

scores?

2.6. Does the fifth argumentation activity make a significant difference in skill-based test

scores?

2.7. Does the sixth argumentation activity make a significant difference in skill-based test

scores?

2.8. Does the seventh argumentation activity make a significant difference in skill-based

test scores?
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2.9. Does the eighth argumentation activity make a significant difference in skill-based test

scores?
Method

This research examined the relationship between the argument levels of fifth-grade students
in the argumentation activities on biodiversity and the level of their correct answers to skill-based
questions. The survey model was used in the research. Survey models are research approaches that
aim to describe a past or present situation. The case, individual, or object that is the subject of the

research is tried to be described in its conditions and as it is (Karasar, 2016).
Study Group

The study group of the research consists of 40 fifth-grade public secondary school students
aged 11-12 in Istanbul province who regularly participate in distance education in the 2020-2021
academic year. 45% (f=18) of the students are female, and 55% (f=22) are male students. The students

have not received any training on biodiversity before.
Data Collection Tools and Study Process

As to collecting data, two different tools were used in the study. The first is the achievement
test, which consists of skill-based questions. Skill-based questions were prepared for each unit for the
fifth, sixth, and seventh grades by the Ministry of National Education (MoNE) Assessment and
Examination Services. These questions were provided for free access. When the structure of the
questions is examined, it is seen that the acquisitions focus on the skills addressed. For this reason,
skill-based questions prepared for the Human and Environment Unit in the secondary school fifth
grade were used in the research. This test consists of 20 multiple-choice questions developed by the
Ministry of National Education for the subject of “Biodiversity” in the 6% unit for the 5th grade. Skill-
based items were developed to measure skills included in the basic scientific process skills such as
making inferences, estimating, interpreting data, and reading graphics. Therefore, the item writing
process, which is one of the test development steps, is assumed to have been conducted correctly. For
analyzing the validity and reliability of the test, it was applied to 40 students who were not in the

study group at the same age level, and who attended the same school as the test study group.

Firstly, field experts examined the items that comprise the test and the 2nd, 3rd and 10th items
that were found to have scientific errors were excluded from the test. Then, the test and item statistics

were carried out on the remaining 17 items. These statistics are given in the table below.
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Table 1. Item analysis for skill-based testing

Item Item Item Item
Items Difficulty ~ Discrimination Items Difficulty =~ Discrimination
Index (P)) Index (Rvis) Index (P)) Index (Ruvis)
I1 0.40 0.64 111 0.63 0.37
12* . . I12* 0.35 0.29%**
3* Items with Scientific Errors 13* 0.23 0.14%
14 0.68 0.47 I14* 0.45 0.20%*
I5* 0.57 0.21%** I15 0.45 0.48
I6 0.38 0.56 I16 0.28 0.34
17 0.38 0.43 17 0.60 0.42
I8 0.42 0.33 118 0.40 0.48
I9 0.40 0.71 119 0.30 0.50
110* Items with Scientific Errors 120 0.75 0.46

* Items excluded from the test

** Items with low discrimination level

When Table 1 is examined, it is seen that the 5th, 12th, 13th, and 14th items did not have the
intended discrimination level (Rbis>0.30) and were excluded from the test. Accordingly, the final
version of the skill-based test had the remaining 13 items. Statistics of the last version of the test are

given in the table below.

Table 2. Validity and reliability analysis for skill-based test

Test Statistics

Number of Items 13 Standard deviation 3.16
Number of Individuals 40 Variance 9.99
The mean 6.05 Skewness 0.22
Median 5.00 Kurtosis -0.61
Mode 4.50 Standard error 1.55
Mean difficulty 0.47 KR-20 0.76
Mean distinctiveness 0.51 KR-21 0.73

When the development stages of the test and Table 2 are examined, it can be seen that the test
is adequately valid and reliable. After the activities were conducted, this test was applied to the study
group. The second data collection tool consists of the arguments in which the students answered in
written in the argumentation activities prepared for the topics of biodiversity and human-
environment interaction in the Human and Environment unit. The researchers developed eight
argumentation-based activities for this unit. Information about the activities is given in the table

below.
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Table 3. Information about argumentation activities

immediate
surroundings or our
country.

Activi icul kill T in th
ctivity Activity Name CuI‘I‘l.Cl.l um Activity Type Ski . .argeted in the
Number Acquisition Activity
Which (Student) questions
i ti the i t f
e'nv1r0.nmen 8 .e 1r.npor. ance o Statement Table Reasoning
richer in biodiversity for
biodiversity? natural life.
Let's evaluate (Stu.dent) questions - .
. . the importance of Classification/Showing
information about . . Statement Table .
e ) biodiversity for evidence
biodiversity .
natural life.
Why does (Student) discusses Reading
biodiversity the factors that graphs/showing data
: . 1. . Argument . .
decrease differently threaten biodiversity . as evidence/proving
.1 Evaluation o re
in different parts of = based on research justification for
the world? data. argument.
(Student) gives
Endangered examples of extir?ct 9r ‘
endangered species in ~ Statement Table Reasoning
Creatures
our country and the
world.
Student ti
( u. ent) questions ' Mounting an
Biodiversit the importance of Creating argument by givin
Y biodiversity for Arguments ) g. nent by Iving
. justifications
natural life.
(Student) discusses
h fi
What are the the benefits and
damages of the .
Causes of .. Evidence Use .
. pollution in human- .. Evidence Use
Environmental . Activity
. environment
Pollution? . .
interaction through
examples.
(Student) realizes the
Wall-E Who is importance of human- Concept Showing
right? environment Cartoons evidence/Justifying
interaction.
(Student) offers
solutions to an
i 1
Can land-pollution envu‘onnTenta . . Evaluating the
problem in their Vee Diagram
be prevented? grounds

According to Table 3, eight argumentation-based activities of different types and levels were

carried out with the study group.

For scoring the activities, Grading Scale of Argumentation Assessment Model in Turkish

developed by Aktamis and Higde (2015) was used. The rubric is given in Table 4 below.
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Table 4. Grading scale of argumentation assessment model in Turkish

Component 0 (none) 1(poor) 2 (strong)
A definite and complete
claim (Precision and
completeness is the
. . No claim or Definite but student's correct
Claim: A claim or result answers . .. . .
. . indefinite incomplete expression of the
the original question. . )
claim claim concept or concepts that
is expected him/her to
gain according to the
grade level).
i h
Data presented (Student) provided the
. data after compared and
. a. Data: Data included Wrongornot  from the .
Evidence: . . . . benefited from
. ... tosupport the claim given at all experiences in .
Scientific o experimental and
daily life D
data scientific data.
supports  b. Reasoning: . .
. _— - Sufficient reasoning
the claim  Statement constituting Wrong ornot  Insufficient .
. . . supported by scientific
the evidence together ~ given atall reasoning
) data
with the data
No Backing-
Backing: \
achin . . wrong or not on y one More than one backing
Conceptual quality of backing . backing
given at all
No Rebuttal-
Rebuttal: © Febutia Only one
) . wrong or not More than one rebuttal
Explanations for the counterclaim rebuttal

given at all

According to the scores given in Table 4, the lowest possible score for Activity-1 is 0, the
highest is 28; The lowest possible score for Activity-2 is 0, the highest is 48; The lowest is 0, the highest
is 10 for Activity-3, the lowest is 0, the highest is 88 for Activity 4; The lowest possible score for
Activity-5 is 0, the highest is 13; For Activity-6, the lowest possible score is 0, the highest is 9; The
lowest possible score for Activity-7 is 0, the highest is 32; And the lowest possible score for Activity-8

is 0 and the highest is 8.
Data Analysis

In order to use parametric tests in the research, before starting the data analysis, it is checked
whether the data show a normal distribution. For this purpose, Shapiro-Wilk normality test was

performed. The results of the normality test are given in in Table 5 below.
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Table 5. Normality for skill-based testing and argumentation activities

Tests Value Degress of freedom (df) Significance
Skill-Based Test 0.959 40 0.161
Argumentation Activities

Activity-1 0.879 0.000**
Activity-2 0.871 0.000**
Activity-3 0.562 0.000**
Activity-4 0.967 0.284
Activity-5 0.905 40 0.003**
Activity-6 0.804 0.000**
Activity-7 0.885 0.001**
Activity-8 0.875 0.000**
Total of Activities 0.962 0.189
*0.05**0.01

When Table 5 is examined, it is seen that the skill-based test scores and the total scores of the
4th activity and activities from the argumentation activities are normally distributed. Accordingly, a t-
test was performed with these scores for dependent groups. Non-parametric Wilcoxon Signed-Rank

Test was conducted with the scores of remaining activities.
Ethical Permissions of Research

In this study, all the rules specified to be followed within the scope of "Higher Education
Institutions Scientific Research and Publication Ethics Directive" were complied with. None of the
actions specified under the title of "Actions Contrary to Scientific Research and Publication Ethics",

which is the second part of the directive, were not carried out.

Ethics committee permission information: Name of the committee that made the ethical evaluation =

Yozgat Bozok University Ethics Commission

Date of ethical evaluation decision=21.04.2021

Ethics assessment document issue number = 21/07
Findings

1. Is There A Relationship Between Students’ Total Scores on Argumentation Activities and

Skill-Based Test Scores?

The Peorson Product-Moment Correlation Coefficient (P. P. M. C. C.) result on whether there
is a significiant relationship between skill-based test scores and argumentation activities total scoresis

given in Table 6.



Karakaya, F., Ugiincii, G., Sel¢uk, E., Ince Aka, E., & Yilmaz, M.

Table 6. Relationship between students’ total scores on argumentation activities and skill-based test scores

Skill-Based Test Argumentation Activities
Scores Total Scores
PPM.CC. 1 0.703**
Skill-Based Test Scores p 0.00**
N 40 40
Areumentation PP.M.C.C. 0.703** 1
Activi%es Total Scores P 0.00%
N 40 40

*0.05 **0.01

When Table 6 is examined, there is a significant positive correlation between skill-based test
scores andargumentation activities total scores (rxy=0.703; p<0.01). The graph of this relationship is

given in Figure-2.
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Figure 4. Relationship between students’ total scores on argumentation activities and skill-based test
scores

When Figure-4 is examined, it isseen that relationship between skill-based test scores and total

scores of argumentation activites is positive.
2. Do argumentation activity types and objectives affect the skill-based test scores?
2.1. Do argumentation effectiveness scores make a significant difference in skill-based test scores?

The results of the analysis regarding whether there is a significant difference between the

skill-based test scores and the total scores of argumentation activities are given in the table below.

Table 7. Relationship between students’ total scores on argumentation activities and skill-based test scores

Scores N X SS sd t p
Skill-Based Test Scores 6.05 3.20
4 -14.1 .00**
Argumentation Activites Total Scores 0 38.33 16.48 3 65 000
*0.05 **0.01

When Table 7 is examined, there is a significant difference between skill-based test scores and
argumentation activities total scores (t=-14.17; p<0.01). This was interpreted as the argumentation

activities had an effect on students’ ability to answer skill-based questions correctly.
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2.2. Does the first argumentation activity make a significant difference in skill-based test scores?

The results of the analysis on whether there is a significant difference between the skill-based

test scores and the Activity-1 scores are given in the table below.

Table 8. Findings related to the relationship between skill-based test scores and activity-1 scores

N Rank Avarage Rank Sum Z p
Neg.a.tlve sequence 28 18.00 504.00 2703 0.007*
Positive sequence 8 20.25 162.00
Equal 4
Total 40
*0.05 **0.01

When Table 8 is examined, there is a significant difference between skill-based test scores and
Activity-1 scores (t=-2.703; p<0.01). This situation was interpreted as having an effect on the correct
answering of skill-based questions by students with high argument level in reasoning skill which is

the target of the activity.
2.3. Does the second argumentation activity make a significant difference in skill-based test scores?

The results of the analysis on whether there is a significant difference between the skill-based

test scores and the Activity-2 scores are given in the table below.

Table 9. Findings related to the relationship between skill-based test scores and activity-2 scores

N Rank Avarage Rank Sum Z p
Neg.a.tive sequence 9 12.39 111.50 3769 0.00%*
Positive sequence 29 21.71 628.50
Equal 2
Total 40

*0.05 **0.01

When Table 9 is examined, there is a significant difference between skill-based test scores and
Activity-2 scores (t=-3.769; p<0.01). Activitiy-2 focused on the ability to classify information and
presenting evidence fort his classification. For this reason, the result obtained was interpreted as being
effective on the correct answers of skill-based questions by students who have a high level of

clssifying information and presenting evidence about knowledge.
2.4. Does the third argumentation activity make a significant difference in skill-based test scores?

The results of the analysis on whether there is a significant difference between the skill-based

test scores and the Activity-3 scores are given in the table below.

Table 10. Findings related to the relationship between skill-based test scores and activity-3 scores

N Rank Avarage Rank Sum Z p
ti 18. .
Neg.a' ive sequence 36 8.50 666.00 5043 0.00%*
Positive sequence 0 0 0
Equal 4
Total 40

*0.05 **0.01
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When Table 10 is examined, there is a significant difference between skill-based test scores
and Activity-3 scores (t=-5.243; p<0.01). The third activity is graphic reading skill, an activity that deals
with presenting scientific data as evidence. This finding about this activity was interpreted as that
students with a high level of argument evaluation were effective in answering skill-based questions

correctly.

2.5. Does the fourth argumentation activity make a significant difference in skill-based test scores?
The results of the analysis on whether there is a significant difference between the skill-based

test scores and the Activity-4 scores are given in the table below.

Table 11. Findings related to the relationship between skill-based test scores and activity-4 scores

Scores N X SS sd t p
Skill-Based Test Scores 40 6.05 3.20 39 4807 0.00%
Activity-4 8.68 3.93

*0.05 **0.01

When Table 11 is examined, there is a significant difference between skill-based test scores
and Activity-4 scores (t=-4.827; p<0.01). The fourth activity, like the first activity, is an activity focused
on reasoning skills. Fort his reason, this finding was interpreted as being effective on the correct

answers of skill-based questions by students with high reasoning skills.
2.6. Does the fifth argumentation activity make a significant difference in skill-based test scores?

The results of the analysis on whether there is a significant difference between the skill-based

test scores and the Activity-5 scores are given in the table below.

Table 12. Findings related to the relationship between skill-based test scores and activity-5 scores

N Rank Avarage Rank Sum V4 p
Negati 4 20. 1.
eg.a- ive sequence 3 0.03 681.00 4985 0.00
Positive sequence 3 7.33 22.00
Equal 3
Total 40

*0.05 **0.01

When Table 12 is examined, there is a significant difference between skill-based test scores
and Activity-5 scores (t=-4.985; p<0.01). This finding, which was obtained with the fifth activity, which
is the argument creation activity was evaluated as effective on the correct answering of the skill-based

questions by the students with a high level of argument formation.
2.7. Does the sixth argumentation activity make a significant difference in skill-based test scores?

The results of the analysis on whether there is a significant difference between the skill-based

test scores and the Activity-6 scores are given in the table below.

540



KEFAD Cilt 24, Say1 1, Nisan, 2023

Table 13. Findings related to the relationship between skill-based test scores and activity-6 scores

N Rank Avarage Rank Sum V4 p
Negati 14 17.54 245.50
ega. ive sequence 1.609 0.108
Positive sequence 23 19.89 457.50
Equal 3
Total 40

*0.05 **0.01

When Table 13 is examined, there is no significant difference between skill-based test scores
and Activity-6 scores (t=-1.609; p>0.05). In the sixth activity, the ability to use evidence was discussed.
The result that the use of evidence activity did not have an effect on answering skill-based questions

correctly was attributed to the fact that activity was easy enough to be done by all students in general.

2.8. Does the seventh argumentation activity make a significant difference in skill-based test

scores?

The results of the analysis on whether there is a significant difference between the skill-based

test scores and the Activity-7 scores are given in the table below.

Table 14. Findings related to the relationship between skill-based test scores and activity-7 scores

N Rank Avarage Rank Sum V4 p
i 2 19. 19.
Neg.a.tlve sequence 6 9.96 519.00 3358 0.01*
Positive sequence 9 12.33 111.00
Equal 5
Total 40

*0.05 **0.01

When Table 14 is examined, there is a significant difference between skill-based test scores
and Activity-7 scores (t=-3.358; p<0.05). The fact that this activity, which is an evidence- use activity,
made a significant difference in answering skill-based questions correctly, was interpreted as the

reasoning dimension of this activity, unlike the sixth activity, increased the activty level.
2.9. Does the eighth argumentation activity make a significant difference in skill-based test scores?

The results of the analysis on whether there is a significant difference between the skill-based

test scores and the Activity-8 scores are given in the table below.

Table 15. Findings related to the relationship between skill-based test scores and activity-8 scores

N Rank Avarage Rank Sum Z p
ti 21.44 772.
Neg.a' ive sequence 36 00 5341 0.00*
Positive sequence 3 2.67 8.00
Equal 1
Total 40

*0.05 **0.01
When Table 15 is examined, there is a significant difference between skill-based test scores
and Activity-5 scores (t=-5.341; p<0.01). It was interpreted thet it was effective on correctly answering

skill-based questions in the eighth activity, which required evaluating the justifications.
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Discussion and Conclusion

This study aims to determine the direction and level of the relationship between the students'
argumentation levels and their correct answering of the skill-based achievement test items developed
for this subject in the argumentation activities developed about the subjects of biodiversity and

human-environment interaction.

As a result of the research, a positive correlation was found at a high level between the total
score obtained from the eight activities applied and the score obtained from the achievement test,
including skill-based test items. This result also shows that students who have high argumentation
levels in argumentation activities are successful in answering skill-based questions correctly. It is
commonly seen in the literature that argumentation activities positively affect academic achievement
in science courses (Hk, 2019; Temiz-Cinar, 2016; Uluay and Aydin, 2018; Yilmaz-Ozcan and Tabak,
2019). The common point of the studies is that the effect was obtained from the analysis results after
comparing the post-test achievement test scores of the experimental and control groups. It is
interpreted that the significant difference in favor of the experimental group increases the students’
academic achievement within the scope of the unit in which argumentation activities are applied.
However, how argumentation activities produce this effect has not been evaluated in the studies in
detail. The scale measuring success is very important in academic success-oriented studies. When the
achievement tests used in these studies are examined, it is seen that the items are at the level of giving
information and comprehension. However, the activities applied in the argumentation method are
aimed at high-level cognitive skills such as analyzing, inferencing, basing upon evidence, and
justifying. Acquisitions in science course curriculum, changed in 2013 and renewed in 2018, also
focused on the development of high-level cognitive skills. Therefore, in studies examining the
effectiveness of argumentation activities on success, test items remain limited in revealing this effect.
The study results of Er and Kirind1 (2020) differed from this result and reached a conclusion that
argumentation-based science teaching does not make a significant difference on students’” academic
achievement. It is thought that this situation is because of the fact that the achievement test items
applied are at the level of comprehension. That the experimental group to which the argumentation
activities were applied and the control group to which the methods suggested by the curriculum were
applied have similar success levels at the comprehension level is an expected result. Whether this
result change in the tests in which high-level thinking skills are measured should be discussed in more
detail in further research. For this reason, this study used the examples of skill-based test items
developed by the Ministry of National Education to measure success. These test items are the types of
items that the students are expected to make inferences based on a context or to provide appropriate
evidence about the given situation (MoNE, 2019). Accordingly, the result that shows a high level of

positive relationship between the level of argumentation and the correct answering to skill-based
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questions will justify the thesis in the literature that argumentation activities positively affect

academic achievement.

The research also investigated whether each of the activities developed to cover different skills
affected the correct answering of skill-based questions. As a result of the study, all activities, except
the sixth activity, were determined to be effective in correctly answering the skill-based questions.
Yilmaz- Ozcan and Tabak (2019) examined the development of students' argument levels in their
study conducted with primary school fourth-grade students within the scope of the Human and
Environment unit. They stated that the argument levels were at the first and second levels in the first
two weeks during the six-week period, and in the following period, they created arguments at the
third and fourth levels. According to the results of the achievement test the researchers conducted,
they determined that academic achievement significantly differed in favor of the experimental group
to which the argumentation activities were applied. The type of relationship between argument levels
and achievement was not specified, but the achievement level of the experimental group increased as
the argumentation levels increased. As the level of argument increases, students’ justifying their
claims and data also increases. This result supports that argumentation activities focused on the skills
of reasoning (Activity-1, Activity-4), showing evidence (Activity-2, Activity-7), justification (Activity-
3, Activity-5), and evaluating the justifications (Activity-8) have a positive effect on answering skill-
based questions correctly. Likewise, Activity-6, which supports a comprehension skill, such as
choosing the appropriate one among the given evidence, does not make any difference in correctly
answering skill-based questions supports this result. Moreover, the results have shown that the
structure of the argumentation activities affected the students” argumentation levels. This situation is
similar to the results of the studies conducted by Temiz-Cinar (2016) and Sahin (2016) in the literature.
Temiz-Cmar (2016) reveals in his study that different types of activities change the students’
argumentation levels. On the other hand, Sahin (2016) states that the arguments produced by the

students are shaped according to the structure and scope of the activity.

As a result, it can be said that argumentation activities contribute to the high-level thinking
skills of students. For this reason, it is thought that the use of argumentation-based activities in the
science course is important since it is aimed to acquire high-level skills. That data-based discussions
are included in the evaluation of situations that threaten biodiversity and the importance of

biodiversity necessitates the use of argumentation activities.
Limitations of the Research

The research was carried out with 5th grade students. For this reason, it is defined as a

limitation that the research is not applied to all classes covering the primary education level.
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