Arastirma Makalesi

Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 52, 281-300, [2021]
doi: 10.9779.pauefd.825631

Ogretmen Yapim Bir Testteki Maddelerin

Degisen Madde Fonksiyonu Baglaminda incelenmesi
Eren Can AYBEK"® Metin YASAR™  Seval KULA KARTAL™

e Gelis Tarihi: 15.11.2020 e Kabul Tarihi: 09.02.2021 e Cevrimici Yayin Tarihi: 09.02.2021

Oz

Bu aragtirmanin amaci 6gretmen yapimi bir testte yer alan maddelerin klasik test kuram1 ve madde
tepki kurami temelli degisen madde fonksiyonu (DMF) gdsterip gostermeme durumunu farkli DMF
belirleme yontemlerine gére incelemektir. Bu amag¢ dogrultusunda 435 {iniversite 6grencisinin 6lgme
ve degerlendirme dersi donem sonu smavi puanlari kullanilmistir. Dénem sonu sinavi 50 ¢oktan
secmeli maddeden olusmaktadir. Veriler uzaktan egitim sistemi iizerinden c¢evrimigi olarak
toplanmistir. Veri analizi R tlizerinde ShinyltemAnalysis paketi kullanilarak gerceklestirilmistir.
Arastirma sonucunda, bir maddenin cinsiyete gore dort farkli yonteme goére DMF gosterdigi
bulunmustur. Universiteye gore yapilan inceleme sonucunda ise delta plot yontemi higbir maddede
DMF bulunamazken, Mantel-Haenszel, Lojistik Regresyon ve Lord y2 yoOntemlerine gére bes
maddede DMF’ye rastlanmigtir. Hem cinsiyete hem de iiniversiteye gére DMF bulunan maddeler

incelendiginde DMF’ye yol acabilecek ifadelere rastlanmamustir.
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Giris

Olgme araglarindan elde edilen puanlarin tasimasi gereken en temel iki 6zellik giivenirlik ve
gecerliktir (Crocker ve Algina, 2008). Puanlarin giivenirliginin yiliksek olmasi, o aracla
yapilan tekrarli Ol¢imlerde benzer puanlarin alinabilecegini, bagka bir deyisle Slgme
sonuglarina karisan tesadiifi hatalarin az miktarda oldugunu gostermektedir (Popham, 2014).
Gegerlik ise 6lgme araci ile dlgiilmek istenilen 6zelligin ne derece Slgiilebildigi ile ilgilidir.
Ornegin, bir trafik isaretinin ingilizce karsiligmi soran bir test maddesini dogru yanitlamak,
yalmzca Ingilizce bilgisine sahip olmak ile miimkiin degildir. Ayn1 zamanda trafik isaretinin
anlammin da bilinmesini gerektirir. Dolayisiyla bdyle bir maddenin Ingilizce testinde yer
almasi, dl¢iilmek istenilen &zellik olan Ingilizce bilgisinin, trafik bilgisini de dahil ederek
Ol¢lilmesi anlamina gelmektedir. Bu 6rnek, 6l¢gme ve degerlendirme alan yazininda gegerlik
ile ilgili yapilan sik tanimlardan biri olan Olgiilmek istenilen 6zelligin araya baska bir

degisken sokulmadan 6lgiilebilmesi tanimini da agiklamaktadir.

Gegerlik sorunu olusturan durumlar bir maddenin birden fazla 6zelligi 6lgmesi ile
sinirl degildir. Ayn1 zamanda maddenin belirli bir grup i¢in yanli olmasi, yani ayn: yetenek
diizeyindeki bir grubun, o maddeyi dogru yanitlama olasiliginin, baska bir gruba goére daha
fazla olmasi da bir gegerlik sorunu olusturmaktadir. Bu durum, yanlilik olarak anilmaktadir
(Osterlind, 1983). Yanlilik ¢aligsmalari incelendiginde 6lgme degismezligi (Millsap, 2011),
degisen madde fonksiyonu (Reise ve Revicki, 2015), degisen c¢eldirici fonksiyonu
(Osterlind, 1983) gibi yontemlerden yararlanildigi goriilmektedir. Olgme degismezligi
calismalarinda, faktor analitik tekniklerden yararlanilmakta ve faktor yapisinin, faktor
yiiklerinin ve hata varyanslarmin gruba gore farklilagip farklilagsmadigi incelenmektedir.
Degisen celdirici fonksiyonu c¢alismalarinda ise ayni yetenek diizeyinde bulunan iki grubun,

belli bir segenegi farkli olasiliklarda se¢ip segmedigi arastirilmaktadir.

Bu aragtirmanin da konusunu olusturan degisen madde fonksiyonu calismalarinda,
ayni yetenek diizeyindeki iki grubun, bir maddeye dogru yanit verme olasiliginin farklilagip
farklilasmadigi incelenmektedir (Gamerman, Gongalves ve Soares, 2018). Bir maddede
degisen madde fonksiyonu bulunmasi durumunda, bu maddenin ilgili gruba gore yanlilik
gosterebilecek ifadeler igerip icermedigi incelenmektedir. Maddelerde, tek bicimli ya da tek
bicimli olmayan sekilde iki tiir DMF olabilimektedir. Tek bi¢imli degisen madde
fonksiyonu, tiim yetenek diizeylerinde maddenin bir grubun, diger gruba gore daha yiiksek

olasilikla maddeye dogru yanit vermesi seklinde ortaya ¢ikmaktadir. Tek bi¢imli olmayan
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degisen madde fonksiyonu ise diisiik yetenek diizeylerinde bir grup, yiiksek yetenek

diizeylerinde ise diger grup iliyelerinin maddeyi daha yiiksek olasilikla dogru yanit vermesi
durumunda ortaya ¢ikmaktadir (de Ayala, 2009). Bir maddenin DMF igermesi, dogrudan o
maddenin yanli oldugu anlamina gelmemektedir. DMF’ye neden olabilecek degiskenin
Olgiilmek istenen Ozellikle alakali olmamasi halinde, uzman goriislerine de basvurarak

maddenin yanli olduguna karar verilebilir (Karami, 2012).

DMF belirleme yontemleri McNamara ve Roever (2006, s.93) tarafindan madde
giicligiine dayali yontemler, paremetrik olmayan yaklagimlar, madde tepki kurami (MTK)
temelli yaklasimlar ve diger yaklasimlar olmak iizere dort kategoride simiflandirilmistir.
Madde giigliigiine dayali yontemlerden ilki doniistiiriilmiis madde gii¢liigiinii kullanan delta
plot yontemidir. Bir grup icin kolay olan bir madde, diger grup icin gii¢ ise bu durumda
maddede DMF oldugu seklinde yorumlanmaktadir (Angoff, 1982). Bu yontemin en biiyiik
siirlilig, gruplarin yetenek diizeylerinin eslestirilmemis olmasidir. Mantel-Haenszel (MH)
yontemi kontenjans tablosu temelli parametrik olmayan bir tekniktir. Bu teknikte referans ve
odak grubun bir maddeyi dogru ve yanlig yanitlama olasiliklar1 dikkate alinmakta ve
buradan elde edilen MHA mutlak degeri ve p-diizeyine gore siniflandirma yapilmaktadir. Bu
degerin 1.5’tan biiylik olmas1 ya da .05 diizeyinde 1.00’dan anlamli diizeyde farklilagmasi
halinde genis DMF gosterdigi seklinde yorumlanmaktadir (McNamara ve Roever, 2006).
MTK modellerinde bir maddeye dogru yanit verme olasiligi, farkli yetenek diizeylerine gore
kalibre edilir ve her bir madde i¢in bu olasiliklar1 gdsteren bir madde karakteristik egrisi
(MKE) olusturulur (Hambleton ve Swaminathan, 1985). Bu egrinin gruplara gore
farklilagmasi halinde maddede DMF oldugu seklinde yorumlanir (Lord, 1980). Burada
onemli olan nokta, se¢ilecek olan MTK modelidir. Yalnizca madde gii¢liigiinii dikkate alan
modeller 1 parametreli lojistik model (1PLM) veya Rasch modeliyken, ayn1 zamanda madde
ayirt ediciligini dikkate alan 2PLM ve bunlarin yaninda sansla dogru yanitlama olasiligini
(3PLM) ve yiiksek yetenekli bireylerin dikkatsizlikle maddeyi yanlis yanitlamasini dikkate
alan 4PLM modeller tercih edilebilir (de Ayala, 2009). Diger yaklasimlar ise aslinda DMF
belirleme amaciyla gelistirilmemis, ancak DMF belirlemede de kullanigh olan teknikleri
kapsamaktadir. Bunlardan en yaygin olarak kullanilan1 Lojistik Regresyon (LR) teknigidir.
Bu teknikte madde puanlari, yalnizca toplam puan ve toplam puanla birlikte grup tiyeligi

degiskenleri ile yordanmaya c¢alisiimaktadir (Zumbo, 1999).

Rogers ve Swaminathan (1993), simiilatif veriler kullanarak MH ve LR tekniklerini

karsilastirmig, MH tekniginin kolay ve zor testlerde DMF belirlemede iyi bir performans
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sergiledigini, orta giigliikteki testlerde ise yeterince basarili olmadigini ifade etmistir.

LR’nun ise tek bicimli DMF belirlemede en az MH kadar iyi bir teknik oldugu; tek bigimli
olmayan DMF belirlemede ise MH’den daha iyi sonuglar verdigini bulmuslardir. Narayanan
ve Swaminathan (1994) ise simiilatif verilerle ¢alistiklar1 arastirmada, MH ve SIBTEST’in
tek bigimli DMF belirlemede benzer sekilde etkili oldugunu, bu iki istatistigin de 6rneklem
biiytikliigiinden etkilendigini ifade etmistir.

Dogan ve Ogretmen (2008)’in, Ortadgretim Kurumlar1 Segme ve Yerlestirme smavi
fen basar1 testi verileri ile cinsiyete gore DMF tespit etmede MH, LR ve ki-kare tekniklerini
karsilagtirdig1 ¢alismada, en fazla yanlilik tespit eden teknigin MH oldugu, LR teknigi ile
higbir maddede DMF bulunamadigi ifade edilmistir. Gok, Kelecioglu ve Dogan (2010),
ortadgretim kurumlart sinavimin (OKS) matematik ve fen bilgisi alt testlerinin cinsiyet ve
okul tiiriine gére DMF gosterip gostermedigini incelemistir. Bu amagla Mantel-Haenszel
(MH) ve Lojistik Regresyon (LR) teknikleri karsilagtirilmis; matematik alt testinde cinsiyete
gore MH yontemi ile dokuz, LR yontemiyle ise ti¢ maddede goz ardi edilebilir diizeyde
DMF bulunmustur. Okul tiiriine goéreyse, 25 maddeden 15’1 A, 3’4 B ve 1’1 C diizeyinde
olmak tizere toplam 19 maddede DMF bulunmustur. Fen bilgisi alt testinde ise cinsiyete
gore MH yontemi ile 10, LR yontemiyle 9 maddede goz ardi edilebilir diizeyde DMF’ye
rastlanmistir. Okul tiliriine gore yapilan karsilastirmalarda ise MH yontemi 14 maddede A, 1
maddede ise B diizeyinde DMF tespit etmistir. LR yontemine gore ise 18 maddede DMF
oldugu sonucuna ulasilmistir. Cikrik¢i Demirtagshh ve Ulutag (2015), PISA 2006 fen
okuryazarhigi testini ¢ok gruplu dogrulayici faktér analizi (DFA) kullanarak Tirk ve
Amerikal1 6grenciler i¢in 6l¢gme degismezligini incelemis, ardindan MH, Simultaneous Item
Bias Test (SIBTEST) ve MTK temelli olabilirlik oran1 kullanarak DMF gosteren maddeleri
arastirmiglardir. Her ii¢ yontemle 38 maddenin DMF gosterdiginin bulundugu c¢alismada,
uzman goriislerine de basvurulmus ve bu goriisler sonrasinda dokuz maddede DMF
olduguna karar verilmistir. Koyuncu, Aksu ve Kelecioglu (2018) ise PISA 2012 verilerini
MH, LR ve olabilirlik orani tekniklerini farkli yazilimlar kullanarak karsilastirmistir. Farkli
DMF belirleme yontemlerine gore, DMF bulunan madde sayisi bir ile bes arasinda degisim
gostermistir. Ayva Yori ve Atar (2019) ise 2012 yilinin ortaggretime giris sinavini cinsiyet
ve okul degiskenine gore SIBTEST, Breslow-Day, Lord’s 2 ve Raju’nun 6lgme alani
tekniklerini kullanarak incelemisler ve farkli yontemlerin farkli sayida DMF maddesi
gosterdigini bulmuslardir. Bu baglamda DMF belirleme ¢alismalarinda en az iki farkl

yontemin kullanilmasi gerektigini dnermislerdir.



EC, Aybek, M, Yasar ve S, Kula Kartal/ Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 52, 281-300 285
Alan yazindaki ¢alismalarin genellikle merkezi ve genis 6lgekli testlerde yogunlastigi

goriilmektedir. Ancak 6lgmenin gegerli ve yansiz olmasi, yalnizca merkezi ve genis 6lgekli
testlerde degil sinif i¢i 6lgmelerde de aranan bir 6zelliktir. Dolayisiyla 6gretmen yapimi bir
testin degisen madde fonksiyonu baglaminda incelendigi daha ¢ok c¢alismaya ihtiyag
duyulmaktadir. Bu baglamda calismanin amaci, 6gretmen yapimi bir testteki maddelerin
cinsiyet ve iiniversiteye gore degisen madde fonksiyonu gosterip gostermedigini, klasik test
kuram1 temelli delta uzakligi, Mantel-Haenszel, lojistik regresyon ve madde tepki kurami

temelli Lord y? teknikleriyle incelemek ve karsilastirmaktir.
Yontem

Bu arastirmada, 6gretmen yapimi bir testteki maddelerin ¢esitli yontemlere gére DMF
gosterip gostermediginin arastirilmasi amaglanmaktadir. Bu baglamda, madde 6zelliklerinin
farkli gruplara gore degisip degismedigi incelenmis, dolayisiyla iliskisel tarama tiirtinde bir

aragtirma yiritiilmistiir.
Calisma Grubu

Arastirmaya konu olan veriler 2019 — 2020 6gretim yili yaz doneminde Olgme ve
degerlendirme dersini alan 435 6grenciden toplanmistir. Bu 6grencilerden 126°s1 erkek ve
309’u kadindir. Benzer sekilde 126 ogrenci Pamukkale Universitesi (PAU) Egitim
Fakiiltesi’'ne devam etmekte iken, 309 6grenci ise diger lniversitelerin egitim fakiiltelerine
devam etmektedir. Narayanan ve Swaminathan (1994) DMF c¢alismalarinda odak grup
biiyiikliigliniin, referans gruba ait drneklem biiyiikliigiine gére DMF belirlemede daha etkili
oldugunu vurgulamistir. Bu nedenle erkek ogrenciler ve PAU’ye devam etmekte olan
ogrenciler referans grup olarak kabul edilmis; daha biiylik bir grubu olusturan kadin
ogrenciler ile diger tniversitelerden gelen 6grenciler odak grubunu olusturmustur. MTK
temelli DMF belirleme yontemleri ise maddelerin bir MTK modeline gore kalibrasyonuna
ihtiya¢ duymaktadir. Sahin ve Anil (2016) yaptiklar1 simiilasyon ¢alismalarinda 1
parametreli lojistik model (1PLM) igin 10, 20 ve 30 maddelik testlerde 150 kisilik bir
orneklem biiyiikliigiiniin yeterli olabilecegini ifade etmistir. Simiilasyon caligmalari 1s181nda,
ele alinan testin 6gretmen yapimi bir test olma 6zelligi de goz Ontine alindiginda aragtirma

grubu biyiikliigiiniin boyle bir ¢alisma igin yeterli olduguna karar verilmistir.
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Calhismada Kullanilan Ol¢me Araci

Basan testi

Veriler 50 maddelik ¢oktan se¢meli bir basari testi ile toplanmigtir. Basar1 testi, egitimde
olgme ve degerlendirme konularimi kapsamaktadir. Testin kapsaminda yer alan konular ve
konulara iliskin hazirlanan madde sayilar1 su sekildedir: Temel kavramlar (15); 6lgmede
hata (4), 6l¢me araglarinda aranilan ozellikler (18) ve geleneksel 6l¢me araglart (13). Testten
elde edilen puanlara ait i¢ tutarlilik katsayis1 KR-20 .835 [.812 - .856] olarak bulunmustur.
KR-20 i¢in giiven araligi degerleri F dagilimma baglh olarak Feldt, Woodruff ve Salih
(1987) tarafindan onerilen sekilde hesaplanmistir. Bu yontemde, KR-20 katsayisinin {ist
sinir;, 1 — [(1 — KR-20).F(0/2)] formiiliiyle, alt smir1 ise 1 — [(1 — KR-20).F(1 — o/2)]
formiiliiyle elde edilmektedir. Bu baglamda testten elde edilen verilerin oldukga gilivenilir
oldugu goriilmektedir. Test maddeleri, dogru yanit icin 1 ve yanlis-bos yanitlar i¢in O

seklinde puanlanmaktadir.
Verilerin Toplanmasi

Veriler bir donem sonu sinavinda dersi alan &grencilerden uzaktan egitimde kullanilan
ogrenme yOnetim sistemi araciligiyla toplanmistir. Uygulama i¢in dgrencilere 60 dakika siire
tanimnmugtir.  Sistemsel sorunlar1 azaltmak amaciyla, maddeler beserli gruplar halinde
ogrencilere sunulmus ve ilk bes madde yanitlandiktan sonra, bir sonraki bes maddenin
goriinmesi saglanmistir. Ogrenciler kendilerine taninan siire igerisinde diledikleri maddeye
geri donebilmis ve yanitlarin1 gozden gecirebilmislerdir. Veri toplama siireci E.93803232-

622.02-13963 numaral: etik kurul onay1 ile yiiriitiilmiistiir.
Veri Analizi

Veriler R 4.0.2 (R Core Team, 2020) iizerinde ShinyltemAnalysis (Martinkova ve
Drabinova, 2016) paketi kullanilarak analiz edilmistir. ShinyltemAnalysis, test ve madde
istatistiklerini hesaplayabilen, MTK kalibrasyonlarimni ve degisen madde fonksiyonu, degisen
celdirici fonksiyonu analizlerini gergeklestirebilen bir pakettir. Arastirmanin veri analizi
ithtiyaglarinin tiimiinii karsilayabilen bir paket oldugu i¢in bu ¢alismada kullanilmasina karar

verilmistir.

Testteki maddelerin DMF gosterip gostermediginin belirlenmesinde Delta plot,
Mantel-Haenszel, Lojistik Regresyon ve MTK temelli Lord 92 tekniklerinden
yararlanilmistir. Giris kisminda agiklanan bu tekniklerden, Lord y2, MTK ’ya dayandigindan,

analizlerin bir MTK modeline bagh olarak ger¢eklestirilmesi gerekmektedir. Daha basit bir
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model olmasi nedeniyle, analizler Rasch modeli temelinde yiiriitiilmiistiir. Rasch modelinde,

bir maddenin dogru yanitlanma olasiliginin yalnizca maddenin giiglik diizeyine bagh
oldugu; madde ayirt ediciliginin ise tim maddeler i¢in ayn1 ve 1.00 oldugu kabul

edilmektedir (de Ayala, 2009).
Bulgular
Madde Analizi Bulgular:

Basar1 testine ait madde gii¢liigii (p) ve madde ayirt ediciligi (rjx) indeksleri hesaplanmis ve

Tablo 1’de verilmistir:

Tablo 1. Basar testine ait madde istatistikleri

Madde no p rix Madde no p lix
1 0,48 0,10 26 0,72 0,50
2 0,94 0,23 27 0,92 0,37
3 0,73 0,25 28 0,60 0,15
4 0,77 0,03 29 0,64 0,33
5 0,87 0,33 30 0,83 0,36
6 0,61 0,23 31 0,94 0,32
7 0,79 0,54 32 - 0,14
8 0,93 0,19 33 0,96 0,27
9 0,86 0,38 34 0,86 0,46
10 0,77 0,51 35 0,82 0,47
11 0,70 0,37 36 0,69 0,30
12 0,79 0,44 37 0,78 0,62
13 0,86 0,56 38 0,46 0,24
14 0,33 0,18 39 0,72 0,45
15 0,21 -0,08 40 0,85 0,54
16 0,60 0,25 41 0,97 0,25
17 0,81 0,49 42 0,23 0,03
18 0,60 0,40 43 0,29 0,00
19 0,04 -0,19 44 0,87 0,33
20 0,79 0,54 45 0,20 0,06
21 0,45 0,16 46 0,72 0,30
22

- -0,09 47 0,84 0,55
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23 0,64 0,30

24 - 0,05

25 0,89 0,46
Cok kolay madde

48 0,58 0,12
49 0,49 0,26

50 0,09
Cok zor madde

Madde istatistikleri incelendiginde; 1, 4, 8, 15, 19, 21, 22, 24, 28, 32, 42, 43, 45, 48 ve
50. maddeler olmak iizere toplam 15 maddenin ayirt edicilik indekslerinin .20’den daha

kii¢iik oldugu bulunmustur. Bu maddeler basarili ve basarisiz 6grenciyi ayirt etmede yetersiz

maddeler olmustur. Ancak bu maddelerden, 8, 22, 24, 32 ve 50. maddelerin ¢ok kolay

(grubun ¢ogunlugu tarafindan dogru yanitlanmis) ya da ¢ok zor (grubun g¢ogunlugu

tarafindan yanlis yanitlanmis) maddeler oldugu goriilmektedir. Grubun ¢ogunlugu tarafindan

dogru ya da yanlis yanitlanan maddelerin, basarili ve basarisiz 6grencileri ayirt etmede

yetersiz kalmis olabilecegi géz oniine alinmalidir. Testin ortalama giigliigii ise .64 olarak

bulunmustur. Buna gore, testin orta gii¢liikte oldugu ifade edilebilir.

Cinsiyete ve Kuruma Gére Degisen Madde Fonksiyonu Bulgulari

Cinsiyete gore DMF analizleri sonucunda elde edilen bulgular Tablo 2’de verilmistir.

Tablo 2. Cinsiyete Gére DMF Istatistikleri

Madde  Delta  MH LRy? pir  Lord y? pL  Avantajli Grup
no Plot

1 -0,21 0,99 0,75 0,69 0,94 0,33
2 0,27 0,33 5,72 0,06 1,16 0,28
3 0,23 0,90 1,47 0,48 0,42 0,51
4 -0,53 0,99 0,56 0,76 1,11 0,29
5 -0,32 0,94 0,88 0,64 0,05 0,82
6 -0,08 0,88 0,04 0,98 0,14 0,71
7 0,24 0,93 0,55 0,76 0,67 0,41
8 0,57 0,43 3,44 0,18 2,74 0,10
9 0,08 0,97 0,51 0,77 0,35 0,55
10 -0,09 0,46 0,32 0,85 0,00 0,96
11 0,49 0,62 3,68 0,16 1,50 0,22
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Tablo 2. Cinsiyete Gore DMF Istatistikleri (Devamu)

Madde Delta MH LR y? pir  Lord 2 pL Avantajli Grup
no Plot

12 0,06 054 146 048 0,15 0,70

13 -018 097 269 0,26 0,00 0,99

14 045 049 066 0,72 0,20 0,65

15 -092 0,03 560 0,06 8,97 0,00 E (MH, Lord)
16 -059 0,09 264 0,27 2,82 0,09

17 048 035 210 0,35 1,99 0,16

18 -003 015 1,02 0,60 0,07 0,79

19 -029 088 147 048 1,53 0,22

20 -036 034 138 0,50 0,36 0,55

21 0,15 068 286 0,24 0,01 0,92

22 -018 099 226 0,32 1,32 0,25

23 -013 048 082 0,66 0,21 0,65

24 0,20 081 0,04 098 0,20 0,65

25 -018 093 192 0,38 0,02 0,89

26 046 035 1,19 0,55 1,44 0,23

27 -087 008 149 048 0,91 0,34

28 0,82 003 580 0,06 3,54 0,06 K (MH)
29 -034 011 203 0,36 0,96 0,33

30 051 014 316 021 2,31 0,13

31 001 082 042 081 0,40 0,53

32 0,03 093 031 0,86 0,58 0,45

33 -0,08 0,77 3,70 0,16 0,25 0,62
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Tablo 2. Cinsiyete Gore DMF Istatistikleri (Devamu)

Madde  Delta @ MH LRy? pLr  Lord pL .
o olot Avantajli Grup
34 -0,67 0,16 1,93 0,38 0,98 0,32
35 -0,43 062 835 0,02 0,41 0,52 E (LR)
36 090 0,02 858 0,01 5,08 0,02 K (MH, LR, Lord)
37 0,56 0,10 2,46 0,29 2,44 0,12
38 0,52 0,86 5,02 0,08 0,72 0,40
39 010 093 0,10 0,9 0,08 0,77
40 0,72 0,21 5,75 0,06 4,07 0,04
41 0,41 0,42 1,70 0,43 1,58 0,21
42 -0,61 0,28 4,94 0,09 4,99 0,03
43 -0,44 0,77 1,57 0,46 3,22 0,07

E (Delta, LR, Lord),
44 -1,74 0,01 10,83 0,00 7,45 0,01

K (MH)

45 0,20 0,99 0,10 0,95 0,13 0,72
46 -0,18 065 0,16 0,92 0,16 0,69
47 0,11 0,91 1,40 0,50 0,37 0,54
48 056 030 320 0,20 1,40 0,24
49 0,08 0,89 1,66 0,44 0,05 0,82
50 0,24 0,92 3,32 0,19 0,09 0,77

Tablo incelendiginde, 44. madde tiim ydntemlere gére DMF gdstermektedir. 36.

madde ise delta plot yontemi digindaki tiim yontemlere gore DMF gostermektedir. 15.

madde MH ve Lord yontemlerine gore, 28. Madde yalnizca MH ve 35. Madde yalnizca LR

yontemine gore DMF gostermektedir. Tiim yontemlerin, cinsiyete gore DMF’ye isaret ettigi

44. madde incelendiginde;

Osretmen adaylarinin, égretmenlik uygulamalar: dersindeki ortaya koyduklar:
performans puanlart ile ilerideki ogretmenlik performanslarina dayali olarak
alacaklart puanlar arasinda bir korelasyondan séz edildiginde asagidaki gegerlilik

tiirlerinden hangisine isaret edilmis olur?
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A. Kapsam

B. Yordama
C. Uygunluk
D. Yapt

E. Gortiniis

Cinsiyete gore DMF olusturabilecek herhangi bir etmene rastlanamamistir. Benzer

sekilde ii¢ yontemin DMF olduguna isaret ettigi 36. madde de asagida sunulmustur:

Digerlerine gore puanlama hatast en az olan olgme araci asagidaki segeneklerin

hangisinde verilmistir?

A. Yazili yoklamalar

B. Kisa cevap gerektiren testler
C. Coktan se¢cmeli testler

D. Sozlii yoklamalar

E. Odev ve projeler

Maddenin cinsiyete gore DMF gostermesine neden olabilecek ifadeleri igermedigi

goriilmektedir. 1ki yonteme gére DMF gosteren 15. madde ise asagidadir:
Asagidaki 6l¢gme sonuglarindan hangisi oranl olgekle elde edilebilir?

A. Anne-babanin egitim diizeyi

B. Ogrencinin Tiirk¢e dersindeki performansi
C. Oyun parkindaki ¢ocuk sayisi

D. Atesi ol¢iilen hastanin sicaklik degeri

E. Ogrencilerin 6z degerlendirmeye yonelik davranislar

Bu maddenin de kdk ve seceneklerindeki ifadelerin cinsiyete géore DMF’ye neden
olabilecek ifadeler bulundurmadig: anlasilmaktadir. Kuruma gére DMF gosteren maddeler

incelenmis ve elde edilen bulgular Tablo 3’te verilmistir.
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Tablo 3. Kuruma Gére DMF Istatistikleri

Madde Delta MH LRy pir Lord p. Avantajli Grup

no Plot Y

1 066 011 392 014 148 0,22

2 022 082 038 08 014 0,71

3 070 008 961 001 2,23 0,14 PAU (LR)
4 -063 060 408 013 1,37 0,24

5 039 084 088 064 0,06 0,80

6 036 011 068 071 057 0,45

7 026 065 529 007 090 0,34

8 -002 08 1,18 056 0,49 0,48

9 003 09 072 070 037 0,54

10 060 009 365 016 1,29 0,26

11 -045 037 2,72 026 1,05 0,31

12 071 015 426 012 418 0,04 Diger (Lord)
13 -037 048 086 065 0,07 0,79

14 018 097 075 069 012 0,73

15 020 040 1,84 040 224 0,13

16 049 007 370 016 1,97 0,16

17 070 0,05 424 012 420 0,04 Diger (Lord)
18 033 082 1,01 060 042 0,51

19 045 082 064 073 0,19 0,66
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Tablo 3. Kuruma Gore DMF Istatistikleri (Devami)

Madde Delta MH LRy pir Lord pL Avantajli Grup

no Plot Y

20 0,41 0,47 1,34 0,51 1,67 0,20

21 -0,27 0,35 1,59 0,45 1,49 0,22

22 -0,59 0,04 9,73 0,01 5,49 0,02 PAU (MH, LR, Lord)
23 -0,31 0,55 1,82 0,40 0,71 0,40

24 -0,87 0,02 7,99 0,02 8,09 0,00 PAU (MH, LR, Lord)
25 -0,64 0,48 1,93 0,38 0,38 0,54

26 0,61 0,20 4,25 0,12 2,71 0,10

27 -0,83 0,42 1,90 0,39 0,57 0,45

28 -0,15 0,35 2,24 0,33 0,31 0,58

29 0,43 0,47 1,12 0,57 1,03 0,31

30 0,50 0,14 2,39 0,30 2,56 0,11

31 -0,50 0,96 0,97 0,62 0,01 0,93

32 -0,13 0,17 2,37 0,31 1,94 0,16

33 -0,39 0,81 0,57 0,75 0,03 0,87

34 -0,29 0,75 2,73 0,26 0,01 0,92

35 0,04 0,77 0,10 0,95 0,27 0,61

36 0,88 0,02 6,34 0,04 521 0,02 Diger (MH, LR, Lord)
37 0,89 0,00 13,91 0,00 6,04 0,01 Diger (MH, LR, Lord)
38 0,10 0,60 0,10 0,95 0,07 0,79

39 -0,32 0,44 1,59 0,45 0,44 0,51

40 045 017 199 037 226 0,13
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Tablo 3. Kuruma Gore DMF Istatistikleri (Devami)

Madde Delta MH LRy¥* pir Lord pL Avantajli Grup

no Plot Y

41 -0,33 0,95 2,35 0,31 0,09 0,76

42 -0,80 0,00 10,80 0,01 8,56 0,00 PAU (Lord)
43 0,41 0,51 0,23 0,89 0,01 0,92

44 0,57 0,06 3,18 0,20 3,28 0,07

45 0,05 0,61 2,94 0,23 0,87 0,35

46 0,52 0,29 5,30 0,07 2,01 0,16

a7 0,45 0,20 2,65 0,27 2,26 0,13

48 0,35 0,70 1,04 0,59 0,43 0,51

49 0,54 0,36 2,38 0,30 0,85 0,36

50 -0,43 0,07 4,92 0,09 4,37 0,04 PAU (Lord)

PAU ve diger iiniversiteler arasinda DMF gosteren maddeler incelendiginde, 22, 24,
36, 37 ve 42. maddelerin ii¢ yonteme goére DMF gosterdigi anlasilmaktadir. Bu maddeler

sirastyla asagida sunulmustur:
Madde 22:

Asagidakilerden hangisi bir testte tesadiifi hata bulundugunun géstergesidir?

A. Ogrenci kagitlarindaki puanlar toplamirken farkinda olmadan hata yapiimast

B. On siralarda oturup ders dinleyen égrencilere 5’er puan eklenmesi

C. Testin uygulandig: tiim ogrencilere 10 puan eklenmesi

D. Her é6grenciye puaninin %10 unun eklenmesi

E. Simif kurallara uymayan égrencilerden 5 puan silinmesi

Madde 24:

Test puanlart igin KR-21 katsayisini 0.80 bulan bir o6gretmenin, asagidaki

yorumlardan hangisini yapmasi dogru olur?

A. Osrenciler %80 oraminda basarili olmustur
B. Ol¢mek istenilen ozellik ol¢iilebilmistir

C. Sinav puanlarina %20 hata karismigtir

D. Sinavin i¢ tutarliligy yiiksektir

E. Sorular, konulara dengeli dagilmistir



EC, Aybek, M, Yasar ve S, Kula Kartal/ Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 52, 281-300 295
Madde 36:

Digerlerine gore puanlama hatast en az olan olgme araci asagidaki seceneklerin

hangisinde verilmigtir?

A. Yazuli yoklamalar

B. Kisa cevap gerektiren testler
C. Coktan se¢meli testler

D. Sozlii yoklamalar

E. Odev ve Projeler

Madde 37:
Bir dgretmenin uygulamig oldugu bir 6l¢me isleminde asagidakilerden hangisi dlgme

kurali olarak belirlemesi dogru olmaz?

A. Bos birakilan cevaplara puan verilmez

B. ilk sorunun dogru cevaplandirilmas: durumunda 10 puan verilecektir
C. Her imla kural1 hatasinda 2 puan kirilacaktir

D. Dénem sonu ortalama puani 60 olan dersten geger

E. Paragraf girintisi mutlaka 8 karakter bos birakilarak yapilacaktir

Madde 42:

|. Standart sapma

I1. Ortalama

I1l. KR-21 katsayus.

Bir sinavdan alinan puanlar icin él¢gmenin standart hatasini hesaplamak isteyen bir

ogretmen, verilen istatistiklerden hangisi ya da hangilerini kullanmalidir?

A. Yalmiz 1
B.lvell

C.lvelll
D. Il ve I

E. I, I1ve lll



296 EC, Aybek, M, Yasar ve S, Kula Kartal / Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 52, 281-300, 2021
Madde kokii ve seceneklerde yer alan ifadeler incelendiginde, iiniversiteye gore

yanlilik olusturabilecek ifadelere rastlanmadig gériilmektedir. Ote yandan, aracin gevrimici
ortamda uygulanmasi nedeniyle, iiniversite 6grencilerinin smavin uygulandigi ortama olan
asinalig1 g6z oniinde bulundurulmalidir. Fakat, yine de bu maddelerin diger maddelerle ayni
ortamda, benzer sekilde sunulmus olmasi nedeniyle, bu degiskenin de DMEF’ye neden

olmayacagina karar verilmistir.
Tartisma

Ogretmen yapimui bir basari testinde yer alan maddelerin, cinsiyet ve {iniversiteye gére DMF
gosterip gostermedigini incelemeyi amaglayan bu arastirmada, cinsiyete gore bir madde (44)
tim DMF belirleme yontemlerine gére yanli bulunmustur. Universiteye gore DMF
incelemesinde ise Delta yontemine gore higbir madde DMF gostermezken, bes maddenin
(22, 24, 36, 37 ve 42) ili¢ yonteme gore DMF gosterdigi bulunmustur. Ancak maddeler
incelendiginde cinsiyet ya da (niversiteye gore yanlilik olusturabilecek ifadelere
rastlanmadigi goriilmiistir. DMF gosteren maddelerin farkli yontemlerle diisiik uyum
gostermesi Rogers ve Swaminathan (1993), Gierl, Khaliq ve Boughton (1999), Dogan ve
Ogretmen (2008), Gok ve digerlerinin (2010) bulgulariyla &rtiismektedir. Ayrica Gierl,
Khalig ve Boughton (1999), MH yo6nteminin DMF bulmada SIBTEST ve LR’a gore daha
tutucu oldugunu ve daha az sayida maddenin DMF gosterdigi sekilde isaretledigini ifade
etmistir. Bu arastirma kapsamina SIBTEST yontemi girmese de; MH ve LR yontemleri
karsilastirildiginda ozellikle cinsiyete gore MH yonteminin daha ¢ok maddeyi DMF’li

olarak isaretledigi bulunmustur.

Ogretmen yapimi testleri alan 88renci sayisinin az olmasi, DMF calismalarini daha
genis Orneklem biiyiiklikleri ile ¢aligmaya olanak saglayan PISA, TIMMS, PIRLS gibi
testlere ve ulusal 6l¢ekte uygulanan kurumlar arasi gegis testlerine ait verilere odaklamistir
(Cikrik¢1 Demirtashi ve Ulutas, 2015; Dogan ve Ogretmen, 2008; Gok ve dig. 2010;
Koyuncu, Aksu ve Kelecioglu, 2018; Ayve Yorii ve Atar, 2019).

Sonug

Ogretmen yapimi testlerden alinan puanlarla, grenciler hakkinda basarili — basarisiz karari
verilmekte ve 6grencilerin dersi tekrar etmesi gerekebilmektedir. Her ne kadar bu testler,
genig Olcekli testlerin egitim politikalarma yon verme amacini tasimasa da ogrenciler
hakkinda gegti — kald1 karar1 verilirken, belirli bir gruba yanli davranan bir testten elde

edilen puanlar1 temel almak, gecerli kararlar verilmesini engelleyecektir. Bu baglamda,
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ogretmen yapimu testler tizerinde daha ¢ok DMF ¢alismasimin yiiriitiilmesi ve bu testlerde

DMF’ye neden olabilecek faktorlerin belirlenmesi Ogretmen egitimine de katki

saglayacaktir.

Aragstirmada DMF belirleme amaciyla delta plot, MH, LR ve Lord y2 ydntemleri
kullanilmistir. Diger MTK modelleri ve DMF belirleme yontemlerinin kullanilacagi gelecek
arastirmalara ihtiyag bulunmaktadir. Ayrica bu aragtirmanin en biyiik sinirliligi 6rneklem
biiytikliigiiniin genis Olcekli testlere gore daha kiiciik olmasidir. Daha biiylik 6rneklemlere
sahip Ogretmen yapimi testlerle benzer ¢alismalar yiiriitilebilir. Koyuncu, Aksu ve
Kelecioglu (2018) farkli DMF yontemlerini farkli yazilimlar kullanarak incelemistir. Bu
calisma ise yalnizca ShinyltemAnalysis yazilimi ile sinirhdir. Ogretmen yapimi testlerde
diger yazilimlarin da test edilecegi yeni arastirmalar yapilabilir. Bu arastirmada bazi
maddelerin DMF gostermesine ragmen, maddeler incelendiginde DMF olusturabilecek
ifadelere rastlanmamistir. DMF gosteren maddelerin, uzman goriislerine bagvurularak
incelenmesinin, egitim fakiiltelerinde okutulmakta olan 6lgme ve degerlendirme dersi ve test
gelistirmeye yonelik yiiriitilen hizmet igi egitimlerin igerigine de katki saglayacagi

diistiniilmektedir.

Etik Kurul Izin Bilgisi: Bu arastirma, Pamukkale Universitesi Sosyal ve Beseri Bilimler
Arastirma ve Yayin Etigi Kurulunun 03/02/2021 tarihli E-93803232-622.02-13963 say:li

karart ile alinan izinle yiiriitiilmiistiir.
Cikar Catismasi: Yazarlarin beyan edecegi bir ¢ikar ¢atismast yoktur.

Yazar Katkisi: Birinci yazar, problem durumunun belirlenmesi ve verilerin analizi
asamalarinda, ikinci yazar, ¢alisma grubunun belirlenmesi, verilerin toplanmasi ve problem
durumunun belirlenmesi asamasinda, itigiincii yazar ise verilerin analizi asamaSinda
calismaya katki saglamistir. Ote yandan tiim yazarlar, literatiir taramasi, tartisma ve

raporlama asamasinda ¢alismaya katki vermistir.
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Introduction

Two most important features that scores obtained from measurement tools need to have are
reliability and validity (Crocker & Algina, 2008). The high rates of reliability of scores
indicate that similar scores can be obtained in the repeated measures with that tool, in other
words, this shows that there is a small amount of random errors involved in the
measurement results (Popham, 2014). The validity, on the other hand, is the degree to which
the tool measures what it claims to measure. For example, answering a test item questioning
the English equivalent of a traffic sign correctly is not possible only knowing English. One
also should know what this traffic sign means. Hence, the inclusion of such an item in an
English test means that English knowledge, the feature to be measured, is measured by
including traffic information, too. This example also explains the definition that the
desirable characteristic, one of the common definitions of validity in the educational

measurement literature, can be measured without including another variable.

Situations that create validity problems are not limited to an item measuring more
than one trait. Besides, when the item is biased for a particular group, that is, if a group of
the same trait level is more likely to respond that item correctly than another group, this also
poses a validity problem. This is referred to as bias (Osterlind, 1983). When we examine the
studies on bias, we see that various methods have been benefitted from, such as
measurement invariance (Millsap, 2011), differential item functioning (Reise & Revicki,
2015), and differential distractor functioning (Osterlind, 1983), etc. Factor analytical
techniques are used in measurement invariance studies and it is examined whether the factor
structure, factor loadings and error variances differ according to the group. In differential
distractor functioning studies, on the other hand, it is investigated whether two groups of the

same trait level chose a certain option with different possibilities.

The studies on differential item functioning, which is the subject of this research,
examines whether the probability of correctly responding to an item between two groups
who have equal overall ability differs (Gamerman, Gongalves, & Soares, 2018). It is
investigated whether an item with differential item functioning has statements that may
show bias according to the group. In items, two types of DIF can occur: uniform and non-
uniform. Uniform differential item functioning occurs when one group performs better at all
ability levels than the other group. The non-uniform differential item functioning, on the
other hand, arises when one group is more likely to answer the item correctly at lower ability

levels while the other group to answer correctly at most ability levels (de Ayala, 2009). The
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presence of DIF does not necessarily indicate the presence of bias. If the variance likely to

cause DIF is irrelevant to the construct being measured by the test, then, this item can be
considered to be biased only after consulting a panel of experts (Karami, 2012).

McNamara and Roever (2006, p.93) have classified methods of DIF detection into
four categories: analyses based on item difficulty, nonparametric approaches, item-response-
theory-based (IRT) approaches, and other approaches. The first one of the analysis based on
item difficulty is the delta plot method which uses transformed item difficulty index. The
fact that the item is easy for one group but hard for another group gives the signal of the
presence of DIF in the item (Angoff, 1982). The major limitation of this method is that the
ability levels of the groups are not matched. The Mantel-Haenszel (MH) method is a
nonparametric technique based on contingency table. In this method, focal and reference
groups’ probability of success on the item is compared and a classification is made
according to the MHA absolute value and p-level obtained here. Items are identified as
showing DIF in large scale if absolute value is greater than 1.5 or it is significantly different
from 1.0 (McNamara & Roever, 2006). In the IRT models, the probability of giving the
correct answers to an item is calibrated according to different ability levels and a particular
item characteristic curve (ICC) showing these probabilities is created for each item
(Hambleton & Swaminathan, 1985). The differentiation of this curve according to the
groups is interpreted as the presence of DIF in the item (Lord, 1980). The important point
here is the IRT model to be chosen. The One-Parameter Logistic Model (1PLM) or the
Rasch model, which involves only item difficulty, or 2PLM, which considers item
discrimination, and 3PLM that concentrates on the probability of the correct response, and
4PLM, which assumes that even high ability examinees can make mistakes (e.g. due to
careless), can be preferred (de Ayala, 2009). Other approaches include techniques that were
not originally developed for the purpose of DIF detection but are also useful in DIF
detection. The most widely used of these is the Logistic Regression (LR) method. In this
method, item scores are tried to be predicted with total score and the interaction of the

grouping membership and the test score (Zumbo, 1999).

Rogers and Swaminathan (1993) compared MH and LR methods using simulated
data sets and reported that MH method showed a good performance in detecting DIF in easy
and hard tests, but it was not powerful enough in medium difficulty tests. They found that
LR is a good method as MH in detecting uniform DIF and even it gives better results than

MH in detecting non-uniform DIF. In their study with simulated data, Narayanan and
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Swaminathan (1994) stated that MH and SIBTEST were similarly effective in determining

uniform DMF and that both statistics were affected by the sample size.

Dogan and Ogretmen (2008) compared Mantel-Haenszel (MH), logistic regression
(LR), and Chi-square techniques in determining DIF according to gender using data of
science subtests of Secondary Schools Exam (SSE), and they found that the technique that
determined the most bias was MH, and that no DIF was found in any item with the LR
technique. Gok, Kelecioglu, and Dogan (2010) examined whether maths and science
subtests of Secondary Schools Exam (SSE) showed DIF according to gender and school
type. They compared Mantel-Haenszel (MH) and logistic regression (LR) techniques for this
purpose, and in maths subtest according to gender, negligible DIF was found in nine items
with MH method and in three items with LR method. According to school type, on the other
hand, they found DIF in a total of 19 items out of 25 items, including type A DIF in 15
items, type B DIF in 3 items, and type C DIF in 1 item. In terms of science subtest, on the
other hand, negligible DIF was found according to gender in 10 items with MH method and
9 items with LR method. In the comparisons according to school type, type A DIF was
found in 14 items with MH method and type B DIF was found in 1 item. It was concluded
that there was DIF in 18 items with LR method. Cikrik¢i Demirtasli and Ulutas (2015)
examined measurement invariance of PISA 2006 science literacy items in Turkish and
American students using multi-group confirmatory factor analysis (MCFA) at first, and then,
they investigated items showing DIF using MH, Simultaneous Item Bias Test (SIBTEST)
and IRT-based likelihood ratio. In the study where 38 items that showed DIF by each of the
three methods were accepted as having DIF, expert opinions were consulted and after these
opinions, it was decided that nine items had DIF. Koyuncu, Aksu and Kelecioglu (2018)
compared MH, LR, and likelihood ratio methods by using PISA 2012 data on different
computer software. According to different DIF determination methods, the number of items
having DIF was found to vary between 1 and 5. Ayva Yorii and Atar (2019) used SIBTEST,
Breslow-Day, Lord’s 2 and Raju’s area measurement methods on the data of Centralized
High School Entrance Placement Test (HSEPT) in 2012 according to gender and school
type, and they found that the number and DIF levels of the items with DIF differed
depending on the different methods. In line with the findings, they suggested that at least
two methods should be used to determine the DIF.

It is seen that the studies in the literature are generally focused on nation-wide and

large-scale tests. But a valid and unbiased measure is required not only in nation-wide and
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large-scale tests, but also in classroom measurements. Therefore, more studies are needed to

examine a teacher-made test in the context of differential item functioning. In this regard,
the aim of this study is to examine and compare whether the items in a teacher-made test
have DIF according to gender and university variables, using classical test theory-based
delta plot, Mantel-Haenszel, Logistic Regression, and item response theory based Lord y?

techniques.
Method

This study aims to investigate whether items in a teacher-made test show DIF, according to
different methods. In this context, it was examined whether item features varied according to

different groups, therefore, a correlational research was conducted.
Study Group

The data of research were collected from 435 students who took the lesson of measurement
and evaluation in summer semester of 2019-2020 school year. Of these students, 126 were
male and 309 were female. Of the participants, similarly, 129 students are studying at the
Faculty of Education of Pamukkale University (PAU), and 309 students at the faculties of
education of other universities. In their studies examining DIF, Narayanan and Swaminathan
(1994) underlined that while determining DIF, focal group size is more effective than the
sample size of the reference group. Therefore, male students and the students who study in
PAU were regarded as reference group, and female students who formed a larger group and
students who study in other universities were regarded as focal group. IRT-based DIF
determination methods, on the other hand, require the items to be calibrated according to an
IRT model. In their simulation study, Sahin and Anil (2016) suggested that a sample size of
150 was deemed acceptable in one-parameter logistic model (1PLM) for all test lengths (10,
20, and 30 items). In the light of simulation studies and considering that the test in question
is a teacher-made test, it was decided that the size of the research group was deemed

acceptable for such a study.
Measurement Tool Used in the Study
Achievement test

Data were collected using a 50-item multiple-choice achievement test. Achievement test
contains the subjects of measurement and evaluation in education. The subjects covered in
the test and the number of items prepared for the subjects were as follows: Basic concepts
(15), error in measurement (4), required qualifications of measurement tools (18), and
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classical measurement tools (13). Internal consistency coefficient of the scores obtained

from the test was KR-20 .835 [.812 - .856]. Confidence interval values of KR-20 were
calculated according to F distribution, as suggested by Feldt, Woodruff and Salih (1987). In
this method, the upper bound of the KR-20 coefficient was calculated using the formula 1 —
[(1 — KR-20).F(a/2)] while the lower bound with 1 — [(1 — KR-20).F(1 — a/2)]. In this
regard, it is seen that the data obtained from the test were fair reliable. Test items are scored
as 1 for correct responses and 0 for incorrect-blank responses.

Data Collection

Data were collected from a final exam using learning management system from students
taking the course. Students were given 60 minutes to practice. To reduce systemic problems,
the items were given to the students in groups of five and after the first five items were
responded, the next five items were enabled to appear on the screen. Within the time given,
the students were able to return to the item they wished and reviewed their answers. The
present study also has ethics committee approval with decision no: E.93803232-622.02-
13963.

Data Analysis

The data was analyzed using the ShinyltemAnalysis (Martinkova & Drabinova, 2016)
package on R 4.0.2 (R Core Team, 2020). ShinyltemAnalysis is an R package that can
calculate tests and their item statistics, perform IRT calibrations and differential item
functioning, and differential distractor functioning analyses. Since it is a package that can
meet all the data analysis needs of the research, this package was decided to be used in this

study.

While determining whether test items show DIF, several techniques were used, such
as delta plot, Mantel-Haenszel, Logistic Regression, and IRT-based Lord 2 methods. Of
these techniques described in the introduction, as Lord 2 was based on IRT, analyses need
to be performed based on an IRT model. Because it is a simpler model, the analyzes were
conducted on the basis of the Rasch model. The Rasch model asserts that the probability of
an item being responded correctly depends only on the difficulty level of the item and that

item discrimination is same (1.00) for all items (de Ayala, 2009).



EC, Aybek, M, Yasar, & S, Kula Kartal /Pamukkale University Journal of Education, 52, 281-300, 2021 287
Results

Findings of Item Analysis

Item difficulty (p) and item discrimination (rjx) indexes of the achievement test were

calculated and given in Table 1:

Table 1. Item statistics for achievement test

Item no p rix Itemno p lix
1 48 .10 26 72 .50
2 23 27 37

) ]

3 73 .25 28 .60 15
4 7 .03 29 33
5 .33 30 .36
6 .61 23 31 .32
7 .79 54 32 14
8 19 33 27
9 .38 34 46
10 A7 51 35 A7
11 .70 37 36 .30
12 .79 44 37 .62
13 - 56 38 24
14 .33 .18 39 45
15 21 -.08 40 54
16 .60 .25 41 .25
17 - 49 42 .03
18 .60 40 43 .00
19 .04 -19 44 33
20 .79 54 45 .06
21 .16 46 .30
22 -.09 47 .55
23 .30 48 12
24 .05 49 49 .26
25 .46 50 .09

Very easy item

Very difficult item
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Analyzing item statistics, it was found that the discrimination indexes of 15 items in

total (Items 1, 4, 8, 15, 19, 21, 22, 24, 28, 32, 42, 43, 45, 48, and 50) were less than .20.
These items were insufficient in the discrimination of successful and unsuccessful students.
However, it was seen that items 8, 22, 24, 32, and 50 were very easy (correctly responded by
most of the group) or very difficult (incorrectly responded by most of the group). It should
be taken into consideration that the items responded correctly or incorrectly by most of the
group may have been insufficient in discriminating successful and unsuccessful students.
The average difficulty of the test was found to be .64. Accordingly, it can be stated that the

test is of medium difficulty.

Item Functioning Results That Vary According to Gender and School

Table 2 shows the findings obtained as a result of DIF analyses by gender.

Table 2. DIF Statistics by Gender

Item Delta MH LR y? pir  Lord ¥ pL Favored Group
no Plot

1 -21 99 75 .69 94 .33
2 27 33 572 .06 1.16 .28
3 23 .90 1.47 48 42 51
4 -53 .99 .56 .76 1.11 .29
5 -.32 94 .88 .64 .05 .82
6 -.08 .88 .04 .98 14 71
7 24 93 .55 .76 67 41
8 57 43 3.44 .18 2.74 10
9 .08 97 51 A7 .35 .55
10 -.09 46 .32 .85 .00 .96
11 49 62  3.68 16 1.50 22
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Table 2. DIF Statistics by Gender (cont.)

ltem Delta ~ MH LRy pLr  Lord 2 pL Favored Group
no Plot

12 .06 54 1.46 48 A5 .70

13 -.18 .97 2.69 .26 .00 .99

14 45 49 .66 12 .20 .65

15 -.92 .03 5.60 .06 8.97 .00 M (MH, Lord)
16 -.59 .09 2.64 27 2.82 .09

17 48 .35 2.10 .35 1.99 .16

18 -.03 15 1.02 .60 .07 .79

19 -.29 .88 1.47 48 153 22

20 -.36 34 1.38 .50 .36 .55

21 15 .68 2.86 24 .01 .92

22 -.18 .99 2.26 .32 1.32 .25

23 -.13 48 .82 .66 21 .65

24 .20 .81 .04 .98 .20 .65

25 -.18 .93 1.92 .38 .02 .89

26 46 .35 1.19 .55 1.44 23

27 -.87 .08 1.49 48 91 .34

28 .82 .03 5.80 .06 3.54 .06 F (MH)
29 -.34 A1 2.03 .36 .96 33

30 51 14 3.16 21 2.31 A3

31 01 .82 42 81 40 .53

32 .03 .93 31 .86 .58 45

33 -.08 J7  3.70 .16 .25 .62
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Table 2. DIF Statistics by Gender (cont.)

Item Delta  MH LRy pLr  Lord 2 pL

o Plot Favored Group

34 -.67 .16 1.93 .38 .98 .32

35 43 62 835 .02 A1 52 M (LR)

36 90 .02 8.58 01 5.08 .02 F (MH, LR, Lord)

37 .56 10 2.46 .29 2.44 A2

38 52 .86 5.02 .08 12 40

39 10 .93 10 .95 .08 a7

40 12 21 5.75 .06 4.07 .04

41 41 42 1.70 43 1.58 21

42 -.61 .28 4.94 .09 4.99 .03

43 -44 A7 1.57 46 3.22 .07

44 174 01 183 .00 745 .01 M (Delta, LR, Lora).
F (MH)

45 .20 .99 .10 .95 A3 g2

46 -.18 .65 16 .92 16 .69

a7 A1 91 1.40 .50 37 .54

48 .56 .30 3.20 .20 1.40 24

49 .08 .89 1.66 44 .05 .82

50 24 .92 3.32 19 .09 g7

Examining the table, item 44 showed DIF according to all methods. Item 36 showed

DIF according to all methods other than delta plot. Item 15 showed DIF according to MH
and LR methods, while item 28 and 35 showed DIF according to MH method only and LR

method only, respectively. Examining item 44, where all methods indicate a DIF by gender,

the item is given below:

When it is mentioned about a correlation between preservice teachers’ performance
scores in the lecture of teaching practices and the scores that they will get based on
their future teaching performances, which of the following types of validity is pointed
out?

A. Content validity

B. Predictive validity
C. Convergent validity
D. Construct validity
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E. Face validity

When the statements in the item were examined, it was seen that there was no factor

that might cause DIF by gender. Similarly, item 36, where three methods indicated the
presence of DIF, is given below:

Which of the following options shows the measurement tool with the least scoring
error compared to the others?

A. Written exams

B. Short-answer type of tests
C. Multiple-choice type of tests
D. Oral exams

E. Homework and projects

This item was observed not to involve any statement that could cause DIF by gender.

Item 15 showing DIF according to two methods is given below:

Which of the following measurement results can be obtained with ratio scale?

A. Parents’ education level

B. Student’s performance in Turkish lesson

C. The number of children in the playground

D. Temperature value of the patient whose fever was measured
E. Students’ behaviors towards self-assessment

It is understood that the statements in the root and options of this item do not contain
expressions that may cause DIF by gender. Items showing DIF by school were examined
and the findings obtained were given in Table 3.
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Table 3. DIF Statistics by School

ltem  Delta MH LRy® pr Lord p. Favored Group

no Plot Y

1 .66 A1 3.92 14 1.48 22

2 -.22 .82 .38 .83 14 g1

3 -.70 .08 9.61 .01 2.23 14 PAU (LR)
4 -.63 .60 4.08 A3 1.37 24

5 -.39 .84 .88 .64 .06 .80

6 .36 A1 .68 g1 57 45

7 .26 .65 5.29 .07 90 34

8 -.02 .88 1.18 .56 49 48

9 .03 .90 72 .70 37 54

10 -.60 .09 3.65 16 1.29 .26

11 -.45 37 2.72 .26 1.05 31

12 71 15 4.26 A2 4.18 .04 Other (Lord)
13 -.37 48 .86 .65 .07 .79

14 .18 .97 .75 .69 A2 73

15 -.20 40 1.84 40 2.24 A3

16 -.49 .07 3.70 16 1.97 16

17 .70 .05 4.24 A2 4.20 .04 Other (Lord)
18 .33 .82 1.01 .60 42 51

19 45 .82 .64 73 19 .66
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Table 3. DIF Statistics by School (cont.)

ltem  Delta MH LRy® pr Lord p. Favored Group

no Plot Y

20 41 A7 1.34 51 1.67 .20

21 =27 35 1.59 45 1.49 22

22 -.59 .04 9.73 .01 5.49 .02 PAU (MH, LR, Lord)
23 -31 .55 1.82 .40 71 40

24 -.87 .02 7.99 .02 8.09 .00 PAU (MH, LR, Lord)
25 -.64 48 1.93 .38 .38 54

26 .61 20 4.25 A2 2.71 .10

27 -.83 42 1.90 .39 57 45

28 -.15 .35 2.24 33 31 .58

29 43 A7 1.12 57 1.03 31

30 50 14 2.39 .30 2.56 A1

31 -.50 .96 .97 .62 .01 .93

32 -.13 A7 2.37 31 1.94 .16

33 -.39 8l 57 75 .03 .87

34 -.29 15 2.73 .26 01 .92

35 .04 e .10 .95 27 .61

36 .88 .02 6.34 .04 5.21 .02 Other (MH, LR, Lord)
37 .89 .00 13.91 .00 6.04 .01 Other (MH, LR, Lord)
38 10 .60 10 .95 .07 .79

39 -.32 44 1.59 45 44 51

40 45 A7 1.99 37 2.26 A3
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Table 3. DIF Statistics by School (cont.)

ltem  Delta MH LRy® pr Lord p. Favored Group

no Plot Y

41 -.33 .95 2.35 31 .09 .76

42 -8 .00 18 01 856 00 PAU (Lord)
43 41 51 .23 .89 01 .92

44 57 .06 3.18 .20 3.28 .07

45 .05 .61 2.94 23 .87 .35

46 52 29 5.30 .07 2.01 16

47 45 20 2.65 27 2.26 A3

48 .35 .70 1.04 .59 43 51

49 .54 .36 2.38 .30 .85 .36

50 43 07 492 .09 437 04 PAU (Lord)

Examining the items showing DIF between PAU and other universities, it was
observed that items 22, 24, 36, 37, and 42 showed DIF according to three methods. These

items are given below:

Item 22:

Which of the following is an example of a random error in a test?

A. Making unintentional mistakes while summing up the scores in the student sheets
B. Adding 5 points to each students sitting at front desks and listening to lecture

C. Adding 10 points to all students tested

D. Adding 10% of their score to each student

E. Breaking 5 points from each Student who break the rules of classroom

Item 24:

Which of the following comments would be correct for a teacher, who found KR-21
coefficient for test scores as 0.8 to make?

A. Students have achieved 80% success

B. The desirable characteristic was measured

C. There was a 20% error in exam scores

D. The internal consistency of the exam is high

E. The distribution of questions to course subject is balanced
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Item 36:

Which of the following options shows the measurement tool with the least scoring
error, compared to the others?

A. Written exams

B. Short-answer type of tests
C. Multiple-choice type of tests
D. Oral exams

E. Homework and projects

Item 37:

Which of the following would not be correct for a teacher to determine as a
measurement rule in a measurement procedure he/she applies?

A. Answers left blank are not given points

B. 10 points will be given if the first question is responded correctly.
C. 2 points will be broken for each spelling rule error

D. Students with end-term mean score of 60 pass the course

E. The indents will definitely be typed by leaving 8-character blank.

Item 42:

I. Standard deviation

Il. Mean

I11. KR-21 coefficient.

Which one(s) of the above-mentioned statistics should a teacher, who wants to
calculate the standard error of measurement for scores of an exam, use?

A.Only |
B.land Il
C.land I
D. Il and 1l
E. I, lland I

When the statements in item root and options are examined, it is seen that there were
no statements that can create bias by universities. However, since the measurement tool was
applied online, the familiarity of university students with the environment in which the exam
was administered should be considered. But still, since these items were presented in the
same environment and similarly with other items, it was decided that this variable would not

cause DIF either.
Discussion

In this study, which aims to examine whether the items of a teacher-made achievement test
show DIF by gender and university, one item (item 44) was found to be biased according to

all DIF determination methods by gender. When examining DIF by university, on the other
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hand, it was seen that none of the items showed DIF according to Delta method, while five

items (22, 24, 36, 37, and 42) showed DIF according to three methods. But when the items
were analyzed, it was observed that there were no statements that can create bias by gender
or university. Low compatibility of DMF-showing items with different methods is consistent
with the findings of Rogers and Swaminathan (1993), Gierl, Khaliq and Boughton (1999),
Dogan and Ogretmen (2008), Gk et.al. (2010). Besides, Gierl et.al. (1999) stated that the
MH method is more conservative in determining DIF compared to SIBTEST and LR, and
that less items showed DIF. Although SIBTEST method was not included in the scope of
this research; comparing MH and LR methods, it was found that MH method marked more

items with DIF, especially by gender.

The lack of the number of students taking the teacher-made tests has focused the DIF
studies on data of tests that allow studying with larger sample sizes, such as PISA, TIMMS,
PIRLS, and inter-institutional transfer tests applied at a national scale (Ayva Yorii and Atar,
2019; Cikrik¢1 Demirtash and Ulutas, 2015; Dogan and Ogretmen, 2008; Gok et.al., 2010;
Koyuncu et.al., 2018).

Conclusion

Students are being deemed successful-unsuccessful through the scores they took from the
teacher-made tests and they may need to repeat the grade level, as occasion requires.
Although these tests are not intended to guide educational policies of large-scale tests, while
the “passed/failed” decision is made about the students, using the scores taken from a test
biased towards a particular group as a base would prevent us giving a valid decision. In this
context, conducting more DIF studies on teacher-made tests and determining the factors that
may cause DIF in these tests would also contribute to teacher education.

In our study, we used delta plot, MH, LR and Lord y2 techniques to determine DIF.
Further studies which would use other DIF determination methods and IRT calibration
methods is needed. Additionally, the greatest limitation of this study was that the sample
size was smaller than large-scale tests. Similar studies can be conducted with teacher-made
tests with larger samples. Koyuncu et.al. (2018) examined different DMF methods using
different software. This study is limited to ShinyltemAnalysis software only. Further studies
can be carried out, where other software is tested in the teacher-made tests. Although some
items showed DIF in this study, when the items were examined, no statements that can

create DIF were found. It is thought that analyzing items showing DIF by consulting expert
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opinions would also contribute to the content of the measurement and evaluation courses,

taught in the faculties of education, and in-service trainings made for test development.
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